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THE TRANSPLANTATION OF SKIN AND SUBCUTANEOUS 

TISSUE TO THE HAND 


SUMNER L KOCH, M D , F A C S , Chicigo, Illinois 


T he surgeon who transplants skin 
and subcutaneous tissue is indebted 
to many men whose e'^periments and 
discoveries have made possible the 
results which he accepts today as a matter of 
course It is fitting that we should pause and 
pay our tribute to the surgical pioneers to 
whom we are so greatU indebted, and it is 
mterestmg to inquire what sort of men these 
individuals were whose names have been upon 
our tongues so often, but concerning whose 
lives and personahties so httle is recorded 
As with many surgical procedures the ongin 
ot the idea of transplanting tissues from one 
part of the body to another is shrouded m 
mystery, but it dates back many centuries 
in some of the earliest records, ^ it is said, the 
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ctUure - iPlasLc ) ‘s 

theddectl^elobeofthc4r^^,t^a■nafc‘Bnn 

cheek wnthoneofiKenl!,?. flesh from tl 

to repair the injured nLLith^ ‘a PMch^on 'A' 

off from the region of the checL ’ ''mg flesh sUct 

C/rtrurgic p ^g) The cnrefi!! H der plastischx 

leaf of'a pLPthe s^e'^oftt '“r" 

alter he ha, incised the edges fUnsM^; Ir^ro^r ‘^ftn 


restoration of the nose b)t the use of pedun- 
culated flaps from both forehead and cheek 
IS referred to as a well recognized procedure , 
and it is probable that the desire for restora- 
tion of form as well as function was as domi- 
nant an impulse in the injured East Indian 
and Egyptian of 5000 years ago as it is in the 
war veteran and glamour girl of today 
Celsus, Galen, and other writers of the first 
centuries after Christ desenbed the repair of 
defects of ears, noses, and lips by the aid of 
flaps from the adjacent tissues, and then fol- 
lowed a hiatus of centunes, as far as progress 
m the transplantation of tissue is concerned, 
before the appearance of a small volume, De 
curtomm clnriirgja per tnsihoncm (Surgery' of 
the Mutilated by Grafting) (Fig i), m 1597 

with a good bandage carefuUj inserts two small tubes ot ap 
propriate size [as breathing spaces] elc\ ates it, and strews o\ er 
It dust of red sandalwood sweet wood and antimouj Then he 
co\ ers It with white cloth and moistens it often with oil of sesame 


‘When the transplanted flap is united the pedicle is dinded 
It the nose is too small one attempts to make it grow if it is 
too large one reduces it to the proper size ” 

A careful reading of Cyril P Brj-an’s and of B Ebbell’s trans 
lations of the German lersion of the Papyrus Ebers (early sir 
teenth century B ( ) receals no mention of rhinoplastj nor of 
any surgical procedure rcmotelj resembling it 

Brjan states (page 76) “Skin grafUng it may be shorUj said 
formed no part of the nccomphshments of the medical prac 
tilioner in Ancient Egc-pt ’ and Ebbell saj s (p 17) “Suturation 
IS not mentioned at all so it has surely not been used ” 

In the Edwin Smith Surgical Pap\rus a seienteenth centum 
5 wntten m the PjTamid Age (3000-2500 

r .C represenUng lesions of the upper half 

of the bodj are discussed in considerable detafl HereVlso no 
mention 15 made of sUn grafting or transplantation of tissue 
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a^n focuicU the attmtun of the surgical 
Torid oo tins problem. 

One could point man) a moral from the 
itir orated bj thii \T>lan>e— the far reaching 
Importance of the diacoverj of printing the 
forceful atimului of war ancf pestilence to aur 
jrfcal pTOgre n , the \‘alue of iDustratlona In 
medical and surgical literature the homage 
that Is often giNm to the rruo who 
records for mankind rather than to him who 
concciNTS a new idea but falls to tell it to the 
aorkl m a voice that can be beard 

Gaapar Taliacotiiisor Tagliaxroai (i546-<)q) 
of Bologna (frontispiece) tbe author of th 
book In question Iisnl In the itimng jtbtb 
that followed the diiCo\-er\ of the New World 
He studied at the Unurrsitj’ of Bologna under 
Jerome Cardan (Gerommo Cardano) best 
anown for hb treatises on anthriKtic, algebra, 
and natural history He recn\Td the degree 
in philoaophv and medidne at the age of 24 
Sue j-eara later he was admitted to member 
ship Is the coOege of medidne and bec a m e a 
professor in the UnUenit) of Bologna. 
Wars dbewre mans Inh uman ity to man 
brought him abundant opportuoiG for the 
exerosf of his surgical sblt In one of their 
sstlncil cssa)^ m the \ddIsoo and 

Steele stated (though obvlouil) m Jest) that 
Talia cotins at one tfane had as patients under 
his care 12 French rrurquises, »o German 
counts, 100 Spanish noblemen 
Taliacotios' wort Is divided into two boots. 
The first mdudes an elaborate Introduction 
with references to tbe poets, the fathers, and 
the scriptures a discuisloo of the pdndpfes 
InvoUrd in tbe transplantatioa of tbsue a 
theoretical consideration of the choice of tis- 
sues to be used In the restoration of cars, 
lips, and Doses and In tbe nmetcenth chap- 
ter refcrcnccB to the wort of Galen, Cclsus, 
Paul of Aegina of Mcaander Benedictus and 
of his contemporaries— Fallopius, \esabus. 
Part and Schenk In the seamd book the 
repair of defects of the nose with the aid of a 
dda>Td pedunculated flap from the arm ts 
described in detail The instruments required, 
the technique of the opermtioa. the duties of 
the surgeon s assistants and the postopwra 
ti T care of the patient are dUcusard at length 
Daaalir M 


TwenU two beautiful woodcuts b\ Francesco 
CapeBo of Modena, a decorator of churches 
and an illustrator of books, picture tbe vari- 
ous steps of the cperatktn and tbe sppintu s 
used to bold the arm Immotnllxcd tkmgade 
U» noac while tbe transplanted flap is devel- 
opuig a new blood supjplv (Fig 1) 

Although Taliacotius is often referred to as 
tbe originator of the Italian ractboil of rhino- 
plasty his own writings Indicate that the priij- 
apln Involved had been recogniml loog he 
fore and that the operation ns be performed it 
had been practiced for more than a centurv 
Records ilating back as far as 1441 mvntioo 
Branca a Sirilian surgeon, as practloQg a 
method for replacing drfects of the ears, 11;^, 
and nose and his ton Anthony b referred to 
as a celebrated surgeon who restored ears, 
lips and noses.'' \ incrnt Maneus, also called 
\^onena, Boianus, and Botani a surgeon of 
Tropaea, together with a nephew Bernard 
and the latter s son Peter who died in t57i 
irere alw daUnguahed for repelling defectiye 
lips and noaea. 

Alerander Benedictus, a native of Legnano 
who taught mediaDe m Padua before 1495 
has left a record of the technique of rhuio- 
pLady which sras published in 1497 ecictJj 
100 >^0™ before tbe appearance of Tafia 
CDbos work. 


To ooj lime skllJ 1 pmocs hare Uuaht os ho» 
I rectify deforaiJliek of the ooee. PoTllom erf fleJi, 
odt from th rm of the patient fixmed Int the 
shape of no^rOr nd ddea t Uw trunk of tie oo-e 
are erv coramool seen They di'Wct tbe upper 
Un orf tie arm ilb raaor od, then, panna off 
the lemaJrdaf edte» of the oostHK, oc if Mce>»arT 
cutdof them y they Uod the rm t lie bead, 
m order that sob d ma> dhers t f«»d tfter 
ihl^, the oondi ha -hif con^hilmated, tber Ul 
i from the ana th tbe knlf moth u r' 
anted f tbe re»toTalJoa of the w»e hich they 
ccosnpfhh for tbe kindred oneh of the i»ie aiw 
hh tbe fle-Ji hich ti ceal cquired hile hairs 
toroedmes jtro 00 the skin, bectuw of Its oticm on 
tbe nn I thn manner with dmliable ap 
oo-es reformed th open oostrit. and, lib **1 
eniajt nat r* l» sebjected t cur IB- ” 

oded. m the meafi time that the-* aitihcW 00-^ 
badly end re wyere inter ani f 

e trank 


Fallopius who died m 563 also described 
the operation Pari refenra to it in 1561 ww 
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G A S P A R I S 

T A L I A C O T I I 

CONONirNSlS, 

PHILOSOPHI ET MEDICI PRAECLARISSmIi 

Cjwnu/!! 

Dc Curtoruni Chirurgia per infitlonemi 

L I B R 1 n Tb 

swj Citnr-nt \jrh^ fdltrl ^ >•— rf tititrajn 

*"^****^ t^mT^ttrurw UO>* iKt ^ 

i-utv 

AilcttCjusTiiaj-i' innmmumramomAum ^ .W t cnnm 
Cu. r»iJni Sc=» rj.BVu Clin. c\ u 



M D X C r i f 

edSLlof F“®- ‘’’'= edition (Bindon 

(Mition) of Taliacotius- Dc Curiorum Clnn,rg,a per In. 

Vesahus in his Chirurgia Magna (1560) di 
cussed the problem of restoration of^he no: 
tion imperfect account of the oper: 

Although Tahacotius acknowledged his 11 
ks « bdo^e hu 
i^Z^d tndT P™blen 

■uusS/icnkrr.^^^^ 

he “‘'‘I' '>>' toS'°pla; 

he holds in surgical history ^ 

er 7, 1599 the magistrates of Bologna nlace 

tre o arun,l'‘°r ■" he 

b e tabre, Y" ‘>'= heult,. a ma 

tablet Math the foUonang inscnption 


}6 CHIIIVRG CVRT 


Icon Dccimafcptimja 



Tig 2 Illustration from Tnbacotius’ Dc Ciirlornvi 
Chirurgia per I nsiliniicm, illustrating his method of im 
mobilizing the upper extremity beside the head 


“To Caspar Taliacozzo, citizen of Bologna, and a 
celebrated philosopher and phtsician of his age, well 
acquainted with the anatomy of the whole human 
bodt, which he frequentlt dissected before a public 
assemblage of the most learned men, and demon- 
strated with admirable eloquence, method, and doc- 
tnne, pouring light upon the most obscure parts 
Readers and Medical Professors' the Facultj of Bo- 
logna, in testimont of their gratitude, and to per- 
petuate the remembrance of it, have raised him this 
monument ” 

It is said, however, that after his bunal m 
the church of St Giovanni Battista voices 
were soon heard proclaimmg “Tahacotius is 
damned,” and that to prevent desecration 
of hallowed ground his body was evhumed and 
cast into the outer darkness 
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In the jTtn foUowhig TaliacoUm death, 
bcctTae of the Influence of the ckrKj irho 

ccmJdettd such operations as meddling with 
the handhrork of God” fGarrison) and the 
InterdictioQ of face repairing the Paris 
Fscultj in 1783 plastic surgery fell into dis- 
repute and not until the nhieteenth century 
did definite progress again take place. In the 
meantime TallacDtlos teachings were for 
gotten and if Ihev were sornetima recalled to 
mind It was with doubt as to their truth with 
miuepreseotation and often with ridiciilc.* 

In the nineteenth centurj along with the 
progress that took pilace m man) phases of 
mediQne and lurpers interest in the trans- 
plantaboQ of tissue was re i d i rd and thU 
awakening was due both to a rerii'al of fn 
terest m the teachings and achlevtfnents of 
Tahacotras and his contemporaries and to a 
belated recognition of the fact that m India 
for man) ^•et^s perhaps centuries, members 
of the potters caste had repaired the nrsges 
wTongot In brutal warriors and potentates, 
and restored noses and lips with the aid of 
pedunculated flapis from the forehead Id 
1816 Carpue a London surgeon, pobliihed an 
account of t cases of restoratioQ of the nose 
bv the Indian method,* and a few >oars later 
in Germanr Dicffenbadi (i79j-i& 47) began 
hU pioneer (work) In traosplantatiotu and 
cipenmcntal surger) on animals first esaayrd 
b) John Hunter and Guiseppe Baronio 
(Ganison) The rcn^jsance of plastic but 
gcry thus begun reached its cbmax In the war 
)TaTS of 1914-1918 

The free transplantation of skin, as con- 
trasted with the use of pedunculated flaps fa 
a de^T^opmellt of the runeteentb ceotnrv 
\Ithongh it has been said that In India (be 
restoration of the nose with free grafts of skm 
and rubcntancous tasoc was luccesafnDi 
accomplished I ha%T been unabie to find an> 
definite record of it and if It was actnaDj- 


TkteM* a* ^ cisw a# 

Sw tSt va «< oo^ Od U tSMiSi tkM W •• 

-- W tSO lU Aa 4 MM*- 


nmm tSi> IM » 




— toa«4f W«im— 

MjLiSal wte* iWw nrn*. >Ol y >nti a uaaaaaa 

rfc»ta lTi hJ> M n w J >a«ll T«*a» 


earned out it remains an ftchlcrement that 
the surgeon of todaj has not been aUe to 
equaL 

Of the men wiKwe names have beasne 
associated with the transplantation of free 
grafts of sJdn— Rc%Tnlin Lawson, Oilier 
Thiersch \\oUe Krause— none of them 
probably would hara considered himself a 
plastic surgeon or thought that hii cootribo- 
tlon to the lubiect of skin grafting would 
prove a flloat through postm^tj 

Altbourt as earij as 1804 Baronio succts*- 
fullr earned out fn antmafa free trajuplanti 
Uon of pieces of akm os large as ii 5 b) 75 
centimeters m sue and although a partlaTIr 
successful transplantation of skin was re 
ported b> Dieffenbach in 1824 the first report 
which attracted the attention of the meifica] 
world was b\ Japoes-Louts Rz\eW)K m 
1869. On I>ecnnber8lhof tbalxesrhcdcmoa 
stnted to the Soaft6 Imp^riale de Chinrrpe 
a patient on whom be had succeasfuDy earned 
out graitjng with two small bits of 
epfdenms Tai»d with the point of a lancet 
from the patient 1 n^t um. 

Reverdm (1848-1929) wu born ro Gcoeta 
of a disiinguisbed funiiy whose forebean 
fled from France in 1709 to escape reli 
gioui persecution HU gran^ather was an ar 
Ust and profc»or of d^gn in the munldptl 
coUege M father a distinguished ardut^ 
hb maternal grandfather a physidan and 
naturalist At the age of so he receliTd the 
degree of bachelor of arts at the Academy of 
Geaieva a )-enf3 later the degree of bicheior 
of tdcnce and immediately afterward begin 
the study of medxine in Paris. In the f*a 
coun of 1865 he received the coveted appotat 
ment of inlcnu du k^piUiux and for 4 
continued hfa studies m the bospjtifa of Pans- 
In 1869 he was awarded the gold medal of the 
comcouTi it txnlfrna]} for hit studi upon the 
gravity of anthrax and of furuncles of the 
face and the pn\-ilefe of continuing hfa 
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r I- T, TVip fol From 1882 until 1910 Reverdm continued 
studies on the service of ‘:hoice lurgicll his active clinical and investigative He 

lowing tivo years were spent on the surgica interested in practically ever}^ phase of 

service of Dolbeau and Gossehn , and dun g ^ surgerj^ and his manv contnbutions 

LTpenod. m xSjo. he acted ae j6=on m , „„„.b=r of papers on 

rliipf of the ambulance established by the inciuueu ^ r1, verse 

, _j T\iTrinrrtnl^ 


rhiPl 01 me cLmuuiorii'-v^ ^ , 

Swiss colony of the besieged city During t^s 
nS also Guyon, the distinguished urolo- 
S presented in his behalf the report 
fcferred to above, of Reverdm s expenme^ 
with small grafts, earned out on Guyon s 
service at l’H6pital Necker 

In 1872, follovnng the completion of his 
wlernal, m spite of the urgings of his teachers 
and tlie attractions of a surgical career m 
Pahs, Reverdm returned to his native Geneva 


inciuaea m cluuiliv^h ^ * 

skin grafting and thyroid surgery' such diverse 
Serts as umbilical herma, coxofemoral 
disarticulation, hallus valgus, ether aues 
thesia, and the surgery of war wounds 

In 1910 at the age of 68 he resigned from 
his teachmg and professional activities and 
devoted the remamder of his life to scientific 
writing and the pursuit of what had long 
been a favored avocation— the stu^d} 
Lepidoptera In this field also he attained 


^ns, Reverdm returned to his native Geneva became an honorary member 

I'viO years later he was appointed as entomological societies of Philadelphia, 

s irgeon at the hospital of Geneva, and m France, and Svntzerland 

I576, chief surgeon The same year he w^ ^e ^led “fuU of years and honors” Januarj^ 
ppomted professor of external patholog) He died luu i 

ind of operative medicine m the Faculty o 9 . ^ v , original paper on the subject of 

hXcdicine, and for 34 years thereafter with- appeared in the Bvllelw de la 

oV interruption continued his work as a December 15, ^869 He 

teacher , , nreviouslv noted the occasional spon- 

In 1879 with his cousin, Auguste Reverdm, ^a p of small islands of epi- 

he founded a surgical chme-an unusual ven- t de^^ p ^ surface, and the 

ture, for specialization even m general sur- the! epithelmation extended 

gerj' was still uncommon In 1881 with Picot rapidity jath wni^ 

and Jean Louis Prevost he founded the Revue P^"P^^^ , . . idea of hastening the 

wcdtccle de la Sursse Romande and for 38 bv^ie actuS application of 

Years as editor and contributor continued to healmg p ^ V i„+,„rr cnrfnrp The 


take an active interest in it 

Like every Sniss surgeon he was greatly 
interested in thyroid disease, a condition en- 
demic in Switzerland He had often noted in 
his patients the development of tardy and pe- 
culiar symptoms after thyroidectomy, and in 
18S2 he presented the results of his observa- 
tions to the Socict6 Medicalc of Geneva, sug- 
gesting that the tin roid gland exerted an in- 
fluence on the boda hitherto unrecognized 
Kocher corroborated Rcaerdin’s observations 
and gaa e the name cachexia strumipnva to 
the saanplom complex desenbed ba Rea'crdin - 

Ulolh men trerc ketnU lnlere<letl tn the *ubjecl of infection* of the 
hand Ijo sflmrrajntatned that deep iafeclionin\*anabl> extended alonj; 
the lend in vheaths TXilbeau contended that It frequentJj reiuUed from 
rTten Ion aloni; the l\Tnpbatjcs Their di^cu'sion* were often bitter and 
ac imonixus Both were right 

*(. onaiderabte conlrovtn> aro^c as to nho de«er\ed prionl> for tlie 
rccocntlion of the rcUtion belnccn rcmo\*al of the IhsToid and post 
operative ntxnlema and the fact that the po toperaUN*e condition ii 
identical t\iih that re^ulUrvc from apla'ia of the tn\TOid described b> 
Cull in 1*^ I Nfachanl %a\*x that Keverdm dc'erve^ the credit and that 


Healing proccbb uy 

such ilands over the granulating surface The 
case reported was that of a man of 35 years 
who had sustained on October 16 an aimlsion 
of skin and subcutaneous tissue from the left 
upper extremity from elbov to mid-forearm 

"On November 24th I raised wth point of a 
scalpel two small bits of epidermis fmm }he patient s 
ricbt arm The first was verj small, the second 
nearly a millimeter square, the smaU "““"d (at the 
Honor sitcl shoiied onlv red oozing I placed mA 
two fragments in the middle of the wound, their 
deep surface in contact with the granulations, at a 
little distance from one another, and held them w ith 
a diachylon bandage The following da> the 

fragments were still in place in spite of a erj abund 
ant suppuration, thc> appeared a little swollen and 
paler ” 

Three daxs later a third graft of 3 or 4 
square millimeters x\ as applied to the wound 


tenlicil >Mth Ihal rb'UlUtu: from arli.n ti( the ihiTOid dc^mbeU bj TTT ,1,. <iniminnva an ob enm 

ull ini' r Alachanl n\s that Krtcrdm dfvrrvtv the credit and that picture he cai^the name rache 1 P 

Ki fact «a. empSaM rd at the Conference International du (Kiitre at non which had nnfjTrtTnce to the dika e Incmn 

rrnein Aucu.t to Odrr aw Kocher in itaj reported that AO of ,cho al o had reeocnired the relation of this change to tne tli ea e coov 

o ti t rco tht roi iectomir. had been f diowed bj a attj charactcnsuc aa mATtcrdema 
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On December iit the first t»o grmlu hid 
united fli t result of the outgroKth of epKfer 
mis from their free mirgini. Durln* the fol 



Ltrm \ E. L. Oumt 
(I I U it FrtUumr OOttr 

1 ilr».a Cte, t^oA) 


knrirgt dip the epideimU continued to cctend 
from the miipn of the united pnfts lod from 
the mufin of the third ind on Decmber 7 
they were united ind fornied 1 mull mhite 
blind exBcll) inalogoui to the border of fp» 
denn ii winch fomu at the marB^n^ of t mound. 

RrsTTdin t observitwn* attracted 'mde 
attention, bj no means entlrcl\ ftiTuabJe for 
the jmMsilrilitr of crmpelts develoflnfi at the 
donor site wai l ug s cs tcd is 1 seri^ dMnpn 
Nererlheleis hu method wa prrmrpth otl- 
lurd In other European lurTjeojit (hi No- 
\tmbcr II 870 Ie*j than a irar alter the 
appearance of Rrverdjn t report ( D Pol- 
lock reported before the (Tbnlcal Sooctv of 
London 16 cases m which Re\eftliD method 
had been utllucd in an effort to secure bcalinfj 
of raw lurfacDt with the aiil of sniall Rrafti 
Of the 16 8 were ruece u ful 1 partulK sue 
cetafol 6 were faflom 

Immedutch following Pollock s report 11 a 
brief paper which deserves attention. On 
the Transplant a two of Portions of Skin for 
the Clomre of Larj^c Gnmiditioit Sorfacr* 
b% I FOJKJE Lctcfox read November 1 1 1870 
With ha paper Lawson peesented J of J P* 
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Carl Thiersch 

(trontispiece Carl Thiersch sem Lebeit b> Justus Thiersch 
Leipiig Barth 1922 ) 


tients on whom operation had been came 
ou n the first patient with a large vancos 
ulcer of the leg he “transplanted a portion c 
“ in the inner side of the arm ” In th 
econd patient with a varicose ulcer ^ by lA 
inches, he “transplanted a piece of skm fror 

e inner side of the arm of the size of a fou 

MitpH new skin very shortl 

Its nr ’ Sranulations rapidly sprang fror 
atm ^^nh closed the wound i 

tatioi ” T time of its transplan 

UDoer third case an ectropion of th 

hdtniip tarsal edges of th 

size of ts ^ ^nter a piece of skin th 
removed penny piece “which 

side of the an^’M ^ scissors from the inne 
hd as at nn the nasal side of th 

n is conclusions Lawson states, 

<{rph ^ 

of skin of the"sitp^ ^r related shoiv that piece 

grafted on eram ^ s>;ipence can be easily en 

nence to decide hnw"^ surfaces , it remains for expe 

safety be transnlttp^''^'^V^ portions can wntl 

under which thecp t ’ are the condition 

''atisfactonh condnci '^an be mos 

thoroughly ascertained th?®'" 

ascertained, the present treatment 0 



J R Wolfe 

{Chicago Cltii Rev 1803-94 3 113) 


burns and of deformities arising from a large de 
struction of skin will be completely changed e 
shall no longer allow extensive granulating surfaces 



Fedor Krause 

{Zenlralbl / Neurochtr , 1938, 2 121 ) 
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t be dorfd OTCT b aaindr* t f o( the kitouimBo^ 
kin bat ihtll fredy tr* "pia t poftkxit of lUn 
irom thoM parU ol tb« body «bm tbm te re 

*i**^cT The coodJtkxu «h>di K«B tome fv 
Mctklf the KTirdns of liTfe porlkmt trf tlio re— • 
That the »kla thooid be pyitkd t 
heeJthycn uletinf iuriace 

I TmI Lfn eW ibookl be truepUoled, end 
ihtl tpecnl cere bontd be titlen that toere b no U( 
adherent t lu 

3 That the portk'o ol aLln bonld be camlely 
d firmly apolted to the (runbltnt eoiface. 

4 That the nea lUn tboold be kept in lu nev 
portion ailhout Interniptiori- 

'Laatlr — I acroid mentkn that tbe mall ibns 
ruftaited, not oelr toon becocnei raacnlar but it 
acqmrei eendbOlty 

Altlxpo^ ha Dime a rarth mentuncd In 
coanectkn vith tbe traruplantAttOQ of aHn 
LMraott 1 report -m the firit account of the 
luccesaful tnimfer of lucable treat of akin at 
compared with the small griita aug!m*ted ^ 
Rn'crdln and of whole thlckoeas akin aa we^ 
Lawton wti bom August i8 1831 He 
studied tnedioDc at King a CoOege la Loo 
don and there became a itodeat and later 
house turgeon to the diAloguIabed Sir WHbam 
Ferguason He becaoK a member of the km's! 
CoUege of Surgrona ia 1852 and a fellow la 
1657 In i8u he was appointed itaffasaistaat 
surgeon In the annj rascal corpa and aetnTd 
for a jrar of the Cnmean war 

it ’btS dliMlEhed t CatOpob sod thence to 
tama on tbe Bbc^ Sea. I that fool aod dOapt- 
dalcd port he auffered Iran a ahacp attach of typhus 
lerer l^andlire In the Cnmea, La soa as vith 
tbe troop! t the battle of Alma, and later on t the 
taccestfnl rrpolie of the Romlaas by the allied forces 
t Inkerman Ehi ring the tenibic * Inter of 9 m~ 5 * 
hen disease od frost rooght yet greater ha x>e 
than the Russian arEoa, La son was in the lines be 
fore SebastopoL The priratioo* ai>d borrors both 
oeriubfe and prwrentable, of that duastrous oege 
hare been often toW. Anrrthetlcs erelbmlnthw 
lolaoey and Ljivsoa used to teD bow hts mas the 
ooJ) Inhaler Ln tbe outfit of the hof ThlrdDiTfsioa. 

In 1855 be contracted tvpbmd fevrr which 
nearly protTd fatal and was finally invalided 
borne He resigned his onnt commbuon the 
following vear Tbe same rear he was ap- 
pointed to the turgica] staff of the lllddela« 
Ilospatal, and aerred that losUlubon with 
unstinted dcroUon for 3 1 >-cars. 

In 1862 after lervTDg as assistant to Bow 


Roy-al London OphthaJtmc Hospital at iloor I 
fields and cootinued to ser%T with dlslincta* ' 
as opht h a lmi c sorgeon untH 1891 DurW 
this penod he contributed a number of 
tanl pap^ to the Reports of the bcapful 
and the Transactions of the OphthalmologtcaJ 
Society The titles of acunc 01 these papers— 
paracentesis of the cornea, amaurcsa^chjKDK 
pregnancy, traumatic cataract tlroplca hn 
tation, primary epttheboma of tbe e\rhd, 
tumori of the optic nervr— bdicate th; 
breadth of his sane and bdustn b 
tmited was be fn the sobject of umpathetic 
ophthalmia that it became a tradition at tbe 
iCddksCT Hospital that no matter what the 
anb^ect with which be began his lecture be fn 
i-anably CDndnded with a discusiloa of r\ m- 
pathetlc ophthalmia. His testhooh 00 In 
jMria «f (Jte Eyt Oriii and Eydtds pobhsbed 
in 1S67 wu considered a daaalc on tbe tub- 
)ect and hla book on Diuoies oMi Itjvnei 0j 
lk$ £vr first poblished t veaii later paawd 
through oameroua edltkma. 

ts a Moml saxteiai La mo u botk emrs 
fFoos nd pabataiisf' feadcM ) admailev sot 
oprrsboD, bovrver formldabi f In Ins loaaa soid 
Mgsekns iudfioni be bad satK^ biaxti of its 
bdm and ^mtlfiaiioe. Tlwugfa cacKmthe b 
butloct be au a rtf unae r hi coattmof botphsl con- 
rtnictko and La bb vrapuLius regard lor detaly 
saifcry H »as ooe of lJ»e firit f i£icard tie 
time booooJTd frock coat, loiied iti tbe blood 
tains of bnndred opera UooJ inf tout of t*b- 
ble OTTTaD. 

His outstanding ability as teacher and sui 
gran hla constant thougfatfulnos and Lindlr 
perionalirt broartt him both tbe admiratloo 
and devotion of his bouse surgeons, dresser 
and asautanU. Ills patients, man) ol them 
from the poorest distncts of London had fre 
qurnt occasloos to recall tbe IboughtfulDcat 
{^generosity that enhanced htsiurgical skin 
and JudgmenL hot a few of the blind and 
the halt and maimed were aent from his oat 
patient desk to a neighbouring batcher 
with whom be hail a running account for four 
pounds of beef 

In 386 be was appointed Sargeon-Ocnlirt 
to Queen \Tctona, and on retiring froco the 
acU\t staff of the iliddlesei and iloorfieVh 
Hospitals be was elected consulting suigeon 
In K-ifh iniiitutMDl- 
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Toward the end of his life a marked hyper- 
trophy and ddatation of the heart resulted m 
serious circulatory deficiency and edema of 
the lower extremities, and for the last i8 
months of his life he was confined to his arm- 
chair and never went to bed, so that the 
Southey tubes inserted m the subcutaneous 
tissues might drain properly He died on 
October 12, 1903 

One of his five sons, now Sir Arnold Lawson, 
followed closely m his father’s footsteps, and 
as an outstanding ophthalmologist has added 
still further distinction to the family name 

Like Reverdm, Louis Xavier Edouard 
Leopold Ollier (1830-1900) came from 
a family with a background of scientific m- 
terest and achievement Among his ances- 
tors were a grand chancellor of the University 
of Toulouse, a number of magistrates, and 
four generations of physicians His father was 
a physician m Vans m the department of 
Ardeche, where Olher was born on December 
2, 1830 A brother, a cousin, and two nephews 
were practitioners of medicine 

Ollier began the study of natural science at 
Montpelher, studied medicine at Lyons, and 
served as interne in the hospitals of Lyons 
He received his doctor’s degree at Montpelher 
in 1856 The foUowmg year, attracted by the 
great name of Claude Bernard and mterested 
in the problem of growth and reproduction of 
bone as a result of the influence of his teacher. 
Bonnet, he went to Pans to attempt to settle 
the question of the osteogenetic function of 
the penosteum 

The dispute as to the bone forming power of 
penosteum was at its height Duhamel, a 
>oung Frenchman, not a physician, had 
repeated the experiments of Belchier, the Eng- 
hsh surgeon, and noted the effect of feeding 
bran, soaked with madder, on the bones of 
fowls and pigs He had noted that the layer 
of bone stained by the madder lav immedi- 
ately under the penosteum and that an animal 
fed alternateU with dyed and undyed food 
formed alternately red and white layers of 
cortical bone Duhamel’s obsenmtions w^erc 
confirmed by the “brilliant experimental 
pMsiologist, the handsome courteous clever 
and conceited Flane Jean Pierre Flourens” 


(Keith, Menders of the Manned, p 130), but 
xvere vigorously contested by Albrecht von 
Haller, the Swiss professor of anatomy at the 
University of Goettingen “the master physi- 
ologist of his time” ((jarrison) Haller had 
concluded from his experiments and observa- 
tions that bone was a product of the arteries 
“which could lay down bone anywhere— wnth- 
m cartilage or beneath the penosteum ” 
OUier began his own experiments by rais- 
mg a flap of penosteum from the surface of 
the tibia of a young rabbit, leaving the flap 
attached at its base and turning the free end 
of the flap over the deep flexor muscles of the 
leg In sue weeks the flap had become a loop of 
bone He contmued with other experiments, 
twisting the base of the flap to compress its 
blood vessels, dividmg the pedicle three days 
after raising the flap, and finally transplantmg 
free grafts of penosteum mto the subcuta- 
neous tissues of the thigh In each case new 
bone was formed at the site of the transplant 
He “entered Chauveau’s laboratory a sceptic, 
when he had completed his first senes of ex- 
periments he was convmced of the osteo- 
genetic properties of penosteum ” 

In i860, at the age of 30, he was called to 
the chair of clmical surgerj’’ at Lyons and 
appomted semor surgeon at the H6tel-Dieu 
After eight years of patient experimental m- 
vestigations — on the penosteum, on the 
medulla, on the bone itself, on the effect of 
experimental fractures, on the effect of mjury 
to the epiphyseal fines of growth — he pub- 
lished the results of his observations m two 
volumes entitled TraiU expinmental el chmque 
de la r6g£)iiratio7i dcs os el de la prodnclion 
artijiciclle dn kssu ossein, a classic on the sub- 
ject of growth and development of bone 
Throughout his long career as professor of 
surgery at Lyons he contmued his expen- 
mentai and dinical studies with unflagging 
interest and energ}^ In a memonal wntten 
by Eugene Vincent in the Archives provin- 
cialcs de chtnirgte the list of contributions to 
surgical literature made by Olher or inspired 
by him in the years from 1868 to 1900 occu- 
pies eleven pages Almost one hundred of 
them were contributed by Olher himself 
He died on November 25, 1900, m his 
seventieth year, in the midst of a familj 
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rnjnloo and on!) twenty four boon miter be 
had perfonnetl m number of openUons at the 
Hfiua DIeu and made the roundi of his aur 
gicml mendee. He had rtcti\-cd ilmost erwy 
honor the lurjical profession of hU own mod 
other nations could bestow opon hlrw 
Ollier s contribution to the subject of «Itn 
tnuifplantation appeared in 1873 m the BmIU 
Uh d4 rAccdtmu is ISLUcih imdcr the title 
Grefles catmaftes ou mutoplastiqQem. He 
went much farther In his concepdon ol the 
problem than ReN*crdln, for he did not simply 
attempt to create liew ttJanH* [q granulaUm 
tissue frocn which epltbelinm mig ht grow but 
carried out complete eiosion of scar tissue 
and its replacement with skin. He ^Kdfically 
stated that be used large grafts “468 centt- 
meters square, and larger Indudlog not only 
the auperhoal layers of the akin but the entire 
derma — com^nuni nan tnUmani Us 
concha tapafiadla ic la peas malt U tatallU 
dat dome For two years preMOus to hb use 
of such dermo-dpidormqua grafts be had 
used etnpa containing only a part of the 
derma, lOMbeaus cemprtnoMl qu an* partie 
da dtmt and in this respect also be had 
gooe farther than Re vtrd in, but be favored 
grafts of whole nkm {loaU npaluemr 

de la peaa) for “ la raaJJ^ lai paralsionS 
denir iirt fius campUU d plat pemsianis par 
la transplanialtan do la MaliU da derwu comau 
it la praUqas anjaurd’loti ” 

One canno t read OIEer a paper carefully 
without realiaing that he dcaerra credit for 
the hist description of the graft of iatennedl 
ate tiockness and that he shares with Lawson 
the credit for the initial smxeaafol use of the 

S oft of whole thickness skin. Finally It is 
tcresting to note that he laid a free graft of 
periosteum from an amputated leg oirr a 
granulating aurface, for he ODiia»dered the con- 
oectii-e tissue as the acti\T element in the 
growth of a graft At e do aot know the rerolt 
of this procedure but it lodicatci that ha 
Interest m the tiajrspUntation of skin was 
dose!) related to his toog ctmtinucd study of 
periosteal transplants ami bone growth. 

Cajll TntEBSCH (1823-1895) bdoQgs to 
the datingidshed gro up of men who were 
responsible for the high estean accorded to 


Gennaa medical socncc dunug the last half 
of the nineteenth century He was bom In 
Munich April so, 1833 studied there, and 
received the degree of doctor of medkaoc la 
1845 After four years of study in Beilm, 
Vieona, and Paris he returned to ilonicL In 
1848 he was appointed prosector In patho- 
logical anatom) and in 1853 professor la 
1850 be served as a volunteer turgeoo in the 
second Schleswie HoUtdn campaign and dor 
mg that interval was greatly Influenced in his 
•urgical outlook b) Stitancver the father of 
roodem military sarBcry In Germany 
(Garrison) 

In 1B54 he was appolDted profeasor of sur 
geiy at Eriangen and In 1867 to the chair of 
surgery at Leipsg The yraia that foUowcd 
constituted the golden a^ for the Unnerritj' 
of Lctpaig Carl Ludwig had become pro- 
fessor of physiology 1 years before U'Uhtim 
His came from Bssd 5 yTan later The tribute 
of Ills to hk two great contemporanei, pub- 
Eshed Id the AkadmitJu GtdacJUMhrtde and 
translated in Appleton s PafaloT Sdenct 
ilaiUkly IS a po^ic portrayal of the two 
men and of their coDtrfbutwn to Lapeg and 
to mecSctl sderiCT. 

Thiersch was a pioneer apostle of freah air 
and sunahioe in the treatment of surgical pa 
bents The Jacob s Hospital built under his 
direction, was the hnt hospital in Europe 
constructed 00 the pavilioa or barrack plan. 
Air and bght, be said, are unpaid but In 
valuable assistant phyrioans- listerspaper 
On the AnUseptfi: Prindple in the Practice 
of Surgery it be recalled was published 
In 1867 the same year that Thiersch was 
cailled to Leijuig Ihiersdi was quick to 
recogniie the unportance of laster s cootribu 
Uon and became one of his strong protagonists. 

•TSTwo, iwm alter tie openlni cf the Iwedtal ta 
187 liiter*t beiie6ciBit metbooi ol wrpcaJ treat 
nmt were made pobOc, It as |alo Thienei bo 
al ooct reeojnited tbeir rnoaDooi dfafFca a c e 
ulrocal^ Lbem with all hb power Thb beantu I 
bo^tal aflwded him the best powIhJa coodiUoM 
lot th* canyin* out aad loriber derekipoieiil erf the 
Dcwir acquired metboda, u well as lot their btro- 

diKlra in the ed caQon ol tie Tounaer medkaJ tea 

etatloo. There be worked d do# the put twenty 
fonryeati, ot ooly ai 

fijf. (j laithfnl phyaiaaii and he lo lored hn bo* 
pftal that erea donnf hb tune of faflerba he occu 
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pied himself ceaselessly with it, and one of the last 
wishes he e'^pressed \ias that he might be able to 
return there once more ” (Wilhelm His, Carl Liidwtg 
a)id Carl Thiersch ) 


Thiersch’s most important contnbutions 
were his monograph on epithelial cancer, his 
treatise on wounds and wound heahng and on 
the transplantation of skin His first paper 
was presented before the third Congress of 
the Deutsche Gesellschaft fuer Chirurgie 
April 9, 1874 He had utilized for expen- 
mental transplantation of skm an extensive 
ulcer of the leg of four years’ standing, recur- 
nng m its entire extent after healing had once 
been secured with the aid of Reverdm grafts 
Over this extensive ulcer he had appUed cen- 
timeter square grafts at penods varymg from 
3 weeks to 18 hours before amputation The 
amputated leg was mjected with Gerlach’s 
injection mass and the grafts studied with the 
help of fine sections stained by vanous 
methods ^ Thiersch was able to demonstrate 
the vascularization of the agglutinated grafts 
as early as 18 hours after their apphcation by 
"mtercellular ducts which are immediately 
fed with blood from the granulation vessels 
and carry it into the vessels of the engrafted 
skm and back again ” In the course of a few 
days, he stated, a few of the ducts were trans- 
formed mto blood vessels while the remamder 
were obliterated He noted that frequently 
the superficial portion of the graft became 
necrotic and sloughed, and that the deeper 
retained portion contamed sweat glands It 
was from these sweat glands, he assumed, 
that epithelium sometunes developed i or 2 
weeks after apparently complete loss of the 
graft had taken place 

Thiersch recognized the fact that soft 
hjqiertrophic granulations formed an unsatis- 
factorjr bed upon which to lay a graft, and 
toat even if heahng took place the healed sur- 
face was incapable of withstandmg trauma 
and often gave way as a result of slight 
injuries ° 


‘‘Can this chsadvantagc be eliminated’ Perh 
two a f Tcndicular section of the granulating ti 
two dclmite lajers can be distinguished the un 

mtttj or norrail palholosial Ussum 


lying one with rather tensely drawn connective tis- 
sue, and above it a honzontally placed network of 
vessels From this horizontal stratum of vessels and 
tissue, the much softer granulations, richly supplied 
with vessels, develop in perpendicular direction 

“If this portion becomes incapable of transforma- 
tion into scar tissue, 1 e , if the soft granulations, 
with their wealth of vessels, are not transformed into 
ngid, narrow scar papillre, with few vessels, the re- 
opening of the granulation closed by the skm graft 
is only a question of time The only alternative, 
therefore, is ehnunation of the superficial portion of 
the granulation and implantation of the skin directly 
upon the tense underlying tissue This substratum 
IS exposed by sharp, horizontal incision, hemorrhage 
IS perrmtted to run its course completely, and then 
the skin graft is placed upon this fresh wound sur- 
face, whose vessels and tissues are in excellent con- 
dition for immediate inflammatory adhesion ” 

In later papers (1886, 1888) Thiersch ad- 
vised cutting or scraping off granulation tissue 
down to the firm underlying tissue before 
applymg grafts over a granulating surface, 
cutting grafts with a razor blade m lamellie as 
thin as possible from the patient’s own skm, 
and placing the grafts with overlapping edges 
to avoid scar formation In prepanng the 
field of operation he considered antiseptics a 
disadvantage and used only physiological salt 
solution 

His use of a graft to hne a flap from the 
temple, mtended to replace the upper hp, and 
of a graft to cover an extensive defect of the 
temple left after raismg a pedunculated flap 
to cover the eyehds, the side of the nose and 
cheek mdicates to what an extent he had vis- 
ualized the possibilities of transplantation of 
skm 

John Reissberg Wolfe (1824-1904), like 
George Lawson, was an ophthalmic surgeon 
He was bom in Breslau but received his 
medical education at Glasgow University and 
the degree of doctor of medicine m 1856 
After servmg for some years as ophthahmc 
surgeon at the Royal Infirmaiy at Aberdeen, 
he returned to Glasgow and founded the 
Ophthalmic Institution m West Regent 
Street ■\\'Tien the St Mungo’s College Medi- 
cal School was organized Wolfe became the 
fixst professor of ophthalmology 

After practiang with distinction for some 
years he moved to Melbourne, A.ustraha, m 
1893 and continued in the practice of his 
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•pcatlty there for 8 jtan. He returned to 
&33tl*nd m 1901 and died In Gl&igcnr 

V* olfe t lirtt report of the o»e of whole 
th l ftnen ihn a graft appeared io the 
BrUuh iledtcai Joitrnai (1875 9*360) He 
said 

fOocool hid don the rule, nUch b** em 
siw3 been cooiideml ti tEw prlmaij kv od tht* 
fUM m*n to tba teems of the opentko, that the (Up 
mast retain lU anoectloa t the adjacent Grlnf 
ttmetnre hr a pedxie nhkh fa t be t erere O only 
alter coenplet oirkn and dcatrlMtkn ol the taw 
tnrfacet. This pesSde has, (n mj aphuen been 
toorce of great rmharriMinent t targeatta and 
tended rather to reUrd the progreM ol plastk for 
gmy From my ottaerrations 00 uaotplantatloD of 
trectmea from the ki er nlrmh ^^d on aUa-gnlt 
ing, as meOaaoQ philic opendotu I hare ioog held 
it demoDstrated that In most caaes the pedkleU not 
caaenthl, U Indeed It do COD tiibote anrtMna, t the 
rrtMktr ^ tap. TUs being once a tahuhen/* are 
henceforward free to choose onr tat of tiin Iron any 
part of the boiir sre mar &od sottabh. 

“^y «it enaearonr has been t eEminat tbede 
Dxatiof fiQore. The pdacfpaJ casat of falbm I find 
t be In the fobentatpeoga stiutnm. If a« ahb a 
sLm-fiap to adhere to oewsazlaeebrfititinustlan 
or tgfnriaatbn, e emut be core that (t h deared 
of aU areotai ihm and pe wdy fixed la Ua aew 
place. Use foOowtot caae will nhaorate the potnU 
referred to. 

He then deacribed the repair of *a ectroptofl 
of the kwer right evelld by fTrttmg the acar 
aatunng the edge of the Ud to the upper lid 
and covering the defect, i by j hicbea, with a 
graft Irom the forrann. After rcnxmng the 
graft “as doae to the dermis as compatible 
with the integrit) of the flap ” from two- 
thirds of the graft, “with a cataract knife I 
sliced ofl the arei^ tnroe leaving a while 
surface This part of the graft remained 
viable and healed without loss. that 

part which was applied without previous 
preparation looted rather hvid the tot dav 
unproiTd the next two days the fourth dai 
It began ibghtl> to suppurate and, after a 
bard struggic for life, a portioei of It only 
remained while the rest shrant- 

Wolfe s casential coutrfbuUon as indicated 
by the abovT quotation, was hrs insistence 
that all the suboitarteoas tissue should be 
removed and that the graft should consist 
only of «Hn a point that had alreadr been 
emphasixed by Lawson (p- 8) On so sleixler 


a foundation does the name Wolfe kraojc 
graft rest. 

Fedoi Kjmj&E (1856-1937) who (fied 
otily 3 jTari ago was both a gtnenl mr 
geon and a neurolofk surgeon. He itwfied h 
Berlin, HaHe and Frankfurt am ilsh and 
graduated at Bcrlm m 1879. Subsequently le 
worked In the ophthahuological of 
Toliui Hiischberg. under Robert koch at tl» 
Imperial Board ^ Health and under W’dgett 
at Frankfurt. Fitin 1883 to 1889 be was ai 
assistant of \ olkmann at Halle was appointed 
a resident instructor m 1S87 and profenor a 
1889. In i8qj he was appointed fhW of the 
surgical dlvlsioQ at the mnniapal bospttil of 
Altonsi, and In ipco chief surgeon of the 
Augusta Hospital In Beriin 

‘'Grsdosted htaa the schocf of Rkhsrd \dl 
mtafi la EiJle nme erearlre itresgth ad tie 
*UM artiftk (error bcund Um to hi* bocoeiid^ 
ceptee Endowed with penouEty of iparfc!t«M 
Titabty and twrriited with a ^Jt^cfsished tad 
gUted prtetptof doiini period of rapid saigial 
profrtn be karw how t aaloe these guts aad thb 
good (ornrae CBehieid) 

His soentlflc interats Induded such widdr 
separated fields as ophthalmology bacterv 
o)^ taberotlaais of the booes and jcinti, 
and plastic surgery EQs outstanding conUk 
butioni, however were In the field d neuro- 
logic surgery Hli inaugural thesfa (ilaWf- 
UiUpMsacJm/l) In 1887 was od the subiecl of 
malignant Dcurocna. In 1896 be publkbcd hh 
monograph on tn^eminal neural^ and OD the 
anatomy and histokigy of the trigermnal 
nene Four yean before he had tot devised 
the citradanJ appcroach to the gassaian 
yn gHfin through a bone flap raised from the 
temporal regioo and this approach carried 
out almost at the same time bv Hartley of 
fyew kork, was the essential factor In trans- 
forming what bad been a difficult and danger 
ous operation into a relatiTely sunple and safe 
procedure. Although Krause consideTed citir 
paCioo of the gangucm the eperatioo of choice 
m the treatment of neuralgia Bchiend stales 
that be had described pregangOonic di -ision of 
the nerve before the pubbeatioo of Frasier 
and SpiIWr s paper on phi-**ologic ertiipatioa 
of the ganglion of Gasser in 190+. 
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In 1S98, to relieve a patient suflenng from 
an intractable tinnitus aurtum he exposed and 
divided the auditor} nerve bx an approach 
through the postenor cranial fossa, and so 
laid the foundation for the surgical removal of 
tumors of the cerebellopontine angle In a 
similar x\ay the removal of a bullet from the 
roof of the right orbit just above the optic 
foramen in 1900 led to the transfrontal ap- 
proach to the h}Tiophysis 

At a time vhen the results of operation for 
brain tumor xvere disheartening, to say the 
least, Krause xxrotc 

"The progno>!i5 [of operations] xsincs according to 
the stile of the neoplasms, the most unfavorable 
ones arc the diffuse gliomas Perhaps some da\ 
we shill rcich the point of diagnosing these infiltrat- 
ing gliomis with a fair degree of ccrtaintj If this 
large percentage of inoperable neoplasms were climi- 
nilcd from the field the operitive prognosis would 
be csscntialU imiiroxcd ” 

"We must not permit ourscUcs to become dis- 
counged Of course it requires a high degree of sclf- 
maslcrj to take up the knife agiin after a senes of 
dcprc'Sing failures in the hope that the next opera- 
tion will hi\c a silisfactorv result This field has 
mcrch been opened, the profession has freed itself 
from I von llcrgmann’s mow, to the effect that for 
the most jiart the bnin tumors in the senson -motor 
region arc the onU ones to be considered for opem- 
Inc ireitmcnl, but much still remains to be done ” 


lIisC hirurgtc dcs Gchirii^ uud Rucclctnuarks, 
published in ion, and AUgcviauc Chirurt^ic 
(hr (tcliirnkranklicilcti, published in 1914, were 
recognirid as outstanding and fundamental 
eonlribulioiis m the field of neurologic sur- 
ge r\ 


Kraiisi’s piper on Iransplantition of ski 
was presented before the twentx -second cor 
gris-of the Deutsche Gcscllschafl filer Chinn 
Cic \pril 11, iSo, \ficr dwelling bneflv o 
tin disidiintigcs 01 the ptdiinciilatcd lli 
and llu iiindeqinti results obtained from tli 
u-i of llnir-ih grifts he dcvcnbcil the faioi 
able rivulte obtained from the use of moi 
than ICO whole thickness grafts used in - 
v is, s„f J.riie Iilurof the leg and of di feel 
of tin flee resulting from excMonof canceroi 
grow ihs or lupus ( )i the moo than 100 graft 
of tluni go to eentinieUrs long an 
' ^ . e niinu t, rs v ,de onU 4 w,rc compU tel 
l"'t He St Mid that he tollowed ‘ }\oUi s pn 
eedim eois.neonh the cutis toge the r w ith ll 


epidermis ” He emphasized as matters of chief 
importance “complete asepsis, dr} operation, 
and careful checking of hemorrhage, by means 
of compression, m the parts to be covered ’’ 
He rarely sutured the graft to the margin of 
the defect but depended upon smooth and 
careful bandaging to hold it in place The 
original dressing was left in place for 3 or 4 
daxs and remov^cd wath extreme care to avoid 
separation of the graft Complete healing, he 
stated, required from 3 to 6 w ceks 

Undoubtedl} Krause deserv es credit for pop- 
ulanzing the use of grafts of whole thickness 
skin and emphasizing the wide indications for 
Ihcir use From the standpoint both of origi- 
nalitx and prion tv it would seem, hoxxever, 
that the graft of whole thickness should be 
called the Lawson-Ollicr graft rather than the 
name by which it is referred to in most text- 
books of surger} 

In paying our tnbutc to those who have 
gone before it is onlx nght to add that exerx 
surgeon of todax owes a great debt to two 
men who after long and successful careers arc 
still actixclx interested in the teaching and 
practice of surger} The contnbutions of Blair 
and Daxns to the problem of transplantation 
of skin and subcutaneous tissue are too well 
known to require detailed comment Thex 
will be referred to frequentlx in the concluding 
chapter of this paper 

Editor’s Noxr The second and final clnptcr of 
till'! piper will iiipcir in the next i^'^ue of this 
journal 


inSTORICM RirLRLNCkS 

I llxroMO DcrIi Innc«ti Animali 1^04 (ated h\ 
Gam'ont 

: Rrmu'NT) C Xf 1 edor Krauw und die Nrurochir- 
urpic /cntnlhl f Ncupx-hir lojS, i i:;-::; 

4 C vrrrr J C \n account of two turct'tful ojyn 
tinn' for rc<tonnr n !n t ii'xc from the intc^rrcnt' 
of the forchnd, m the o'c' o^ two off ctr<. of IIi' 
Majcslj s \rm\ to which arc prefixed hotonril 
and ph\a:iolncical rfmark«. on the nasal optratn n 
including dc-rn|>lions of llie Indian and Italian 
mcth''Kl« Lon ! ,n I onprran Ilur-t Rrc Or”' 
and Krown i*- ( 

4 Crtat- \ tran'latnn of tlic ci'ht I s of \ulu‘ 
Co-nrhu^ t c!- h\ G I Lf'Iicr 'do) E aden, 
la I 

Own- J s I ]i -gr-a li< I n'cijdf,. I I rac 
tier I '-iM iclphia V 11! d t, 'o 1 ^ a, ^ ^ 

< Till larxrtNliriv T-a'ditr.! fn t*-r V,t— ’„n 
\m n h\ ( anlll Il-a-ar K - ' " (,r 'irrs Ii’’-' 

10 o 
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mechaniatioo of war with its Increased mo- 
bHitj presents new problems in the collection 
and tiinjporUtion of wounded. The hicrcai- 
Ing range of artHler) fire combined with the 
inobihty of the front and the ubx^tj of the 
airplane In turn tends to decrease tn tvpe anj 
amount the su t g e i^ permissible at the front. 

Dibndrwuni Ambrose Pari was one of the 
first to oppose cauterixatloo of wounds pro- 
duced by missDes projected by gunpowder In 
the oft quoted phrase “he lajTd the ^wet of 
poisoned wounds from gunpowder and 
determined ne v e r again to burn thus so cru 
eHy the poor wounded by harquebuses. 

Althouih as carij as 1897 a German sur 
geon, P L. Friedn^ prabllshed caperiroental 
worh. on the treatment of contused wounds as 
if they were rMoplasms the factor of vitallt) 
of tisanes as the deosiv'c el ement In lofectiOD 
has not been gi\’en Its doe importance (65 66) 
In the Franco-Prusslan War onl\ 9 per cent 
of the wotmds were caused bv sheO-Hfire and 
ipprosimately 90 per cent by baQets (43) 
mtb the develop [pent of modern warfare the 
ratio has been almost cmpletely reveneil 
Approilmately 75 to 80 per cent of aH wounds 
In modem war occur m a result of low vTlodty 
pfojectflei from artfUeiy fire The tvpe of 
wo^ cominocily received, therefore tslacer 
■ted and contused usually coatamlnated by 
foreign bodies and requires eitenslTe dibride 
roent to facilitate its beaBng and to ■^■old s\-s- 
temlc Infection. Becauseof the frequency with 
whkh dthridement Is done it has come to be 
known as “The E\'aaiatKm Hospital Opera 
Ikm Evacuation hospital lorjconi soon be 
come spedahsls in dfbtidcment, but If their 
medal training must be secured at the eroense 
S the early wounded as in the last war it will 
be unfortunate (13) Lericbc has stated also 
that dfljndemcnt was accomplished b> sur 
gcons of the last war only after considerable 
opencnce and error Inasmuch as ‘new 
hflTkds” win take care of the wounded m future 
wars, it is Important that the prindples of de- 
bridement be tsught to avQian surgeoos. An 
i pp»a1 >iwt been made In the regular annj of 
Seated Sute* for cartful insmictjoo to all 
m^cal officers m “traumatic surgery ( 39 ^ 

Judgment is the prime requisite foe good 
results. From his experiences in the Spanish 


Repulikao Aimj A. Tudor Hart emphasno 
that the success or failure of any dfbndeineiit 
depends on the persistence in the wound of 
non viable tissue or gross foreign matter Tl* 
ideal for whkh ooe must strive b to tn«v» ^ 
dranwonndoutof adlrtj one ThabtcmiD. 
plahed by the excision In mass of til tarn, 
crushed discolored and noo-cootnrtflc nnis- 
de along srith loose bodies and bone and re 
quires a round knemiedge of anatomy In 
genera] primary closure of these wounds b 
undertaken only if the skin edges come tu- 
nthcr without tension and when the wonni 
U less than 13 hours old The Indacrimintte 
use of tourniquets caused much dimtge m the 
last worid war (68) infectioo masave gtn- 
pene pain tissue ischemia, and gas gangrene 
uve ail been attributed to the carelm use of 
the tournhpeL 

OgQvle, ID an ucellent discussion on the 
treatment of wounds, enrefoD) divides the 
pTpgr tJi of wound infectioo into two stages 
CDOtaauQStion and infection In the first stage 
(ooataminatkpQ) bacteria which have beta 
carried in by the agent inihctuig the wound 
Ge OQ its surface in bits of dirt, ckithln^ or 
metal fragments, or in the blood dot Thab 
tlw stage m whkh the bactena can be removed 
by tbOTUQ^ mechanical dcansiiig In the sec 
ond stage ^ifectJon) the bacteria profiling br 
the suj^y of culture medium available to 
them in the dead matter blood-dot, hTuph 
and damaged musde have multiplied and 
started to InN-ade the host For praxilcal pur 
poses the stage of contamination may be 
looked upon as lasting 13 hours before it pajws 
into that of Infection. WTicii the organisms 
are few the available culture medium scanty 
and the surrounding tusues healthy the state 
of the patient s skin and dotbes and the appear 
once of the wound will aid in an cstimali« of 
the probable degree of infection. Doubt as to 
the coodition of the wound sbonld Incfine 
one to rather than to mistaken 

optimism. 

Levadlti (37I working with the Froich Ar 
m> has made bacterwlogtca] studies on war 
iroonds, both in 19 4 1918 and m the current 
war Of 317 cultures Just token, 33 per cent 
contained 3 ipeoes of orgamsms, 19 per cent 
coolainediipedcs i9pef centcontaJorf 4spe 
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aes, 23 per cent contained 5 or 6 species, and 7 
per cent were sterile The species most gener- 
ally observed were staphlococci, 85 per cent, 
Fnedlaender’s bacillus, Clostndium welchu, 
streptococa, colon group. Bacillus p5mcya- 
neus He states that strong doses of -p-ami- 
nophenyl sulfamides apphed in situ m powder 
form or m glycenne have had a remarkable 
prophylactic effect 

Col Leon Colebrook (28) estimates that 
streptococa are responsible for at least 70 per 
cent of aU deaths due to infection of wounds 
Of 49 positive blood cultures, 44 were hemo- 
Ijdic streptococci Fifteen per cent of aU 
wounds culture streptococa within 12 hours 
and m a few days the percentage is much 
larger— up to go per cent It seems, there- 
fore, that if sulfanilamide were present m 
the circulatmg blood at the time the organism 
reaches the tissue an infection might be pre- 
vented Smce a single prophylactic dose is 
excreted m 10 to 20 hours, the following dos- 
age IS advocated by Fuller and James 

TSl dose X 5 grams dissolved in 100 cubic centimeters of 
I per cent hot atnc acid solution or hot lemon 
juice 

and dose o s gram without dissolving to delay absorp- 
tion, a hours later 

Subsequent doses o 5 gram at 4 hour mtervals for 4 days 

Total dose 13 $ grams in 4 days 


Colebrook also states that sulf apyndme is more 
effective in gas gangrene than sulfanilamide 
The danger of granulocytopenia in the case of 
either drug is mentioned 
Delayed closure (n, 14, 40, 41, 43, 68) is 
recommended in wounds that are more than 
12 hours old and, in the presence of obvious 
infection, they are thoroughly opened and ir- 
rigated with Dakin’s solution An electro- 
surgical apparatus weighing only 19 pounds 
as een designed for use in the recent Span- 
f j ^ ° enthusiastically advo- 

cated because the current destroys bacteria, 
ceding IS minimal, and postoperative shock 
IS minimal presumablv due to severed nerve 
ends and reduction m loss of blood It is also 
ugg^ cd that roentgen-ray units be incor- 
pora c in the equipment of mobile surgical 

therapeutic use 
m all potcntialh dirty nounds (38) Hom- 

's given that the prophvlac- 
c 0 roentgen-raj is benefiaal as an ad- 


junct to thorough ddbndement Recent com- 
mumcations from Paris (27) reveal that the 
sulfanilamide denvatives are bemg apphed to 
wounds in situ as a prophylactic measure 
A Tudor Hart, a major m the Repubhcan 
Army in the recent Spamsh War, states that 
sulfanilamide was used m the treatment of 
septic wounds in Barcelona but the record 
of the results was lost when the city was cap- 
tured with disorganization of the entire medi- 
cal service (35) 

Compound fractures Joseph Trueta, from 
his experience m the Spamsh Repubhcan Ar- 
my has reported upon a total of i ,073 compound 
fractures treated by the “closed” method 
This uniform method, consistmg of immediate 
d6bndement after reduction of the fracture 
and immobilization m a plaster cast, in his 
expenence, has proved of special value m war- 
time This is particularly evident m that there 
were only 6 deaths in this series and only i 
case of gas gangrene Some 20,000 cases were 
treated by this method, but detailed statistics 
are not available This method of treatment 
which was advocated by H Wmnett Orr was 
employed over 30 months of continual treat- 
ment of war casualties, including the imme- 
diate surgical treatment of casualties m over 
300 air raids Although there was only one 
case of gas gangrene in the senes of Trueta, 
one whole hospital in hladnd was utilized for 
the treatment of gas gangrene m General 
Franco’s Army Alvarez (65) in Madnd re- 
ports 61 cases commg under his care alone, 
and this complication was common enough 
that frequent appeals for large amounts of gas 
gangrene serum were made It is significant 
that both armies were fighting on the same 
type of soil A D Wall, in discussing the care 
of the wounded in the uar in China in 1937, 
mentions that the closed treatment of com- 
pound fractures u as utilized universallj’^ with 
excellent results D’Harcourt, Folch and Onol 
have published results from the apphcation of 
this technique in the Repubhcan Army Dur- 
ing the latter period of the war they were re- 
sponsible for the treatment of 7,500 fractures 
and cared for 17,000 others treated in other 
centers Although the total number of casual- 
ties IS not av ailable, in the Battle of the Ebro, 
for instance, a surgical unit dealt with 120 
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Of ui l ti fi, and In only 5 cawi were amputa 
tiona neccmiy At the \alkarca Hospital, 
BarceloQ*, of 5^ wounded treated them 
In I jTar onlv a6 aecoDdaiy amputations we r e 
performed, and %Tiy few tervjui comp&catktQt 
were encountered- In the courae of the year 
the number of deaths among the 5 000 
wounded was 37 13 of these were due to nas 
gangrene, 17 were due to tepUcnnia, ana 5 
to secondary hemorrhage 

It Is cmphidted that pcoce 

dure In the “closed trcatoent of compound 
fractures Is one of dfbridertwnt, and TrucU 
feels that the factor of vitahty of ttssocs as 
the declil%'e ele m ent m mfectsoos has ttot been 
given Its due importance. The greatest dan 
ger of Infcctbn lies m dc^^talLred musde. The 
other great factor as pointed out by Ogilvie, 
is the length of tune dspdng until treatment 
is Instituted. Shock has been observed only 
In those cases in which there Is delay In trcai 
ment wtdch Tmeta atcdbutes m each iosUoce 
to the absorption of devitalised musde. The 
important ponopies in t^ treatment coosats 
of (1) extensive and accnrate dibndemeot 
with removal of aH fordgn mattg (t) reduc 
Iton of the fracture— internal hsadoa b ael 
dom used (j) after reduction, muDobilixatlon 
is accotnphsbed with pl««ri»r Which b virtually 
skin tight The onlv packhog oted u for the 
os maBeoU, and oth^ bony proem 

noicea. The use of windows m the cast b 
vn tup e ia tively condemned as an averoe for 
the Introdactlon of infectknL Brewers jTast 
In the wound is recommended as a metbixl of 
reducing the odorous miallticB which arc 
ahravs present In a high degree. 

The only faflures of thb method are attrib- 
uted bv the author to faulty technique wtilcfa 
Is usually inadequate dtbridement Only 8 
cases of IjTnphangrtb or ccDoUtii were en 
countered in Troeta s series of ifiJS- The 
final results as given m the Laxcei (64) /rom 
the ftandpomt of function, are good, pap per 
cent bad 8 6 per cent deaths, o 5 per cent 
To those who were engaged In the cate of the 
wonnded in the last war these figures are im- 
pressive. 

However there are several articles in the 
French liteiatnie by those who received 
of the Spanish reject after the “dosed" 


method of treatment had been carried out It 

ta evident from their experiences that there 
may be mtfalls In tha method (i 56 60) 
Rlcard, FrandOon DepJmte and ilithe 
vno coududed from their experience b treat 

Ing^many* of these refugees that manyoftli 
fractures were badly or not at all reduced, pro- 
iertile* were often atiH present In the woi^ 
and the Infection present preduded the poa- 
aibHity of subsequent surgiaa treatment for 
months. Some of the wounds were apiparently 
treated with sopcrfidal dearmug aiaj Immi- 
bOuatiOn alone They felt, therefore that 
rigorous immobiliation gave advantage only 
when peoper treatment to the fracture bad 
been carried out. Thej were ntcwise hit 
pnsed to aee the method applied to all cases, 
espedaD) joints. Although, m general, tlw 
reiugtes were In good condition physically 
the condjtioo of the atremlty from the stand 
point of fuDCticm was extremely poor Thb 
piper which was given at Lyoo was then da- 
CDSstd by Pe yc elOT who stated thsi be bad 
occaiioti to Peat 60 refogees, some wonndi 
over s months old. He called attentroo to the 
fact that the Spanish referred to this treat 
ment as the American method.” Fbtolas 
draining pus tometimes at a good distance 
from the original wound were observed la 
manj nutaacea. Otheri hid extemin pres- 
sure areas in the eriHs, on the palmar inifaa 
of the wrist with gangrene of the flexof ten 
doom, ulcers over the popliteal space and over 
the malkoh. Five amputations of the thigh 
or arm were earned out becatoe of the exten- 
sive infections. He therefore removed tO plas- 
ter from these patients with remartabie Im- 
provemeut.” 

MaDet and Gn> treated 83 Spanish ca su a l 
fW- Of this group 29 we r e ranoobiHied In 
citejisi%'c plaster 35 were fractures, and 4 “ 
teniivT wounds of the soft tissues. Eleven had 
high tempaatures One amputation of the 
thigh was necessary because of the presence of 
Infection. 


The wounds encountered by Creyssel aD 
seemed to be stagiiant and tbe pressnre areas 
sometimes assumed grm vr proportiojis than 
thcorigiual wounds Tbe plaster was badly sp- 
pQed and se%'eral of ibc patients hid o sol li ri og 
teraperatores and chtTb. One thigh ampuU 
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tion had to be done All of the complications 
were observed, however, in those patients m 
whom the mitial removal of the foreign bodj’- 
had not been done He concluded “The ini- 
tial surgical act is mdispensable and the cast 
should alwa5's be fenestrated ” 

Gabnelle treated 300 Spanish refugees in 
the Lyon hospital One hundred were dis- 
charged immediately because of minor wounds 
About one-//urd were found to have been treated 
correctly with good results Sixty of these pa- 
tients had not been operated upon at all, 40 
were treated with simple dressmgs, and 20 were 
immobilized in circular plaster The plaster 
which had been applied in the ro cases of soft 
tissue mjunes alone appeared useless, the jomts 
were unnecessarily stiflFened and the projec- 
tiles remamed He concludes “All casualties 
should be operated upon as soon as possible 
It IS useless to immobihze for transportation 
common wounds of soft tissue Fractures 
should be correctly immobilized In the 
French Army aU fractures wiU be treated with 
good immobilization after operative treatment 
The casts will be fenestrated for survetUaftce 
rather than for frequent dressmgs ” 

In the course of a detail early in 1939, Ar- 
naud, Perves, Carre, and Morvon took care 
of more than 2,000 wounded mihtiamen of the 
Spamsh War on the hospital ships Marechal- 
Lyautey and Asm (i) They observed about 
600 cases of wounds of the extrermties treated 
without exception by large circular closed plas- 
ters which had been apphed over the fresh 
wounds These wounded were received at the 
time of the complete debacle of the Repub- 
hcan Army An interesting account follows 

“The wounded, forced from the surgical ambu- 
lances by the thrust of the victorious armies, had 
fled, and as best they could by their oini means had 
crossed mountains covered ivith snow Provided with 
thick plaster casts, reinforced and supported by 
splints with stirrup bandages to ease their walking, 
these wounded having had no attention for several 
flays, badly nounshed and sleeping in the open air, 
were collected and hospitabzed on hospital ships It 
was only the snrmvors of such exodus that we had 
1 Most of the wounded had been 

s ruck by shell fragments, generally of small volume 
as were at least those pieces which u ere still in place 
11'' t operation These treatments seemed to 

s 0 have been made sometimes by improvised sur- 
geons On opemng the plasters, we noticed without 


difficulty not only that many of the wounds had been 
incompletely operated upon, since they still con- 
tamed shell fragments but besides that the seg- 
ments of the limbs were not always in the position 
aUowmg the best recuperation, especially in cases 
affecting the forearm and the wnst The plaster cas- 
ings gave off a fetid odor and in some cases we noted 
that a flow of pus appeared at one of the extremities 
of the plaster Very few complained of having suf- 
fered in the course of their exodus or of suffenng 
from lesions which their plaster cast concealed ” 

Extensive infections with fistulas were ob- 
served in certam instances In i case, a com- 
pound fracture of the forearm was comphcated 
by fistulas m the skm of the hand and forearm 
Another fistulous tract ran from the base of 
the arm to the posterior part of the thorax 
They noted almost without exception that 
these comphcations developed m unusual chn- 
ical silence for they were not accompanied by 
changes m temperature About half of those 
who had a correct surgical operation at the 
time of injury had healed m the normal time 
and m an acceptable manner, although the 
neighbonng soft tissues had not healed The 
other half presented frankly mediocre results 
As for the fractures of the femur, all had had 
results Secondary displacement had occurred 
under the plaster and angulation and ovemd- 
mg in the presence of infection constituted a 
complex orthopedic problem The worst re- 
sults were in joint wounds They demanded 
amputation The functional results were very 
mediocre and it appeared evident that the sur- 
geon had shown little interest whatever m the 
possibility of functional recovery Ankylosis 
m very bad positions, stiffness m many jomts, 
vasomotor and cutaneous and bone changes, 
fingers held rigidly straight, were current ob- 
servations as soon as the plaster was removed 
Amaud and his associates conclude that this 
method of treatment should be reserved only 
under unusual war conditions, namely, a great 
mass of wounded, or when there is difficulty in 
evacuation, reduced trained personnel, lack of 
dressings, etc 

“We consider it veil established that the removal 
of the plasters should be as soon as possible after 
evacuation Difficulty of inspection of the wounds 
under plaster is great and we cannot forget the sepa- 
ration of fractures, the arthntis that we have ffiscoV- 
ered after the removal of plasters, v hich no revealing 
symptom allowed us to suspect ” 
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It IS ob\'k)QS tint the unosual cotKfitians oc 
cnmng »t the time of the detnde of the Re 
pubham Armj ha%T prc d oded a satisfactory 
anal)-sis of the end results In these patioits. 
A- Tudor Hart stresses the prlnople of con 
tinulty of treatment and of surgical respoon 
bilitj in lU cases. This can be achle\Td only 
if the patient a kept at one place It a also 
recommended that there be standardixation 
of stretcfaeis so that a »oiinded person may 
Qot be moved from his onginal stretcher until 
the operating room Is readied. 

WTim these pnndples srere observed. It was 
apparent that enaitent results were obtained, 
hoTCTcr I>r Rudolph Zlatas (14) pcrsonallv 
vHitedtheCatalonianwarxoDewhereo\-ef5 000 
wounded were under treatment In one base 
hospital at Banolas, one ward devoted eido 
liwly to fnetand femurs had 75 or more pa 
tknts under treatraent He states that tfw 
was apparent rauveraal agreement on iibndt 
menl reaction under oie^tucal traction and 
anesthesij., controlled bv roentgenograms, with 
packing of the wound free dralnsge Into a 
cornpletelv dosed and fan mobfH ting plaster 
encasement, which was aDoved to remain fa 
sUu without change nntfl the bealmg of the 
wound had advanced sufficsentlv to become 
protected bv granulation against secoodaiy 
infection 

Matas relates 

I had an opport olty t we •evcral plastec ea- 
casrmeots i c inot ed (rvo arms and thlfhs titer ther 
had been fa for from 5t ri darv The ttenci 
cJ the tofkd encasement «as Baa«eatinf A msceu 
or maih 0/ decomposlDf pm, wound secrotloos. in* 
dudin* sweat arkd t her matter corered the sartace 
of the aound under the plaster baodafe But after 
alpfnfthhoff *Ith» cm » a ter sod soap and when 
tie dojcIs were remored, I was saiprised t see the 
CTCriloit hesdlhr pfnh, weH-sranalated ppearanc* 
of the wtmndi coopied with a etry stlWaaoTy coo- 
dllioQ of tba patients— DO ferer no pain, rood appe 
til etc. This as Indeed itrdadoa which I had 
not a tidjmted SuIBce It t say that when frash 

rounds re rtflered of all dead or derUaDwd tfaaoes, 

they art abeo pot t co mpl el rest, c^ts able t 
tale ca« of tbeinseh-es * tnoul the iW of antiwp- 
tics, bkh hindo tha nonnal reprodoctioQ of lie 
tiMa celL and aeaken tb^ defenses any raU 
it »ooid seem that *> mbiotic existence b prmfbta 
bet een the normai tiwie celt» and the •aprophTtlc 
bacteria and ther patbo^nic nanisms that plher 
under corer of pfiMcr eacaseinent. Intact Iflhot 
was ooe essentia] for the saccaafnl treatment of frac 


ttiiea,itwasplastcofParta. By the cioae of the war 
plafter had risen to tha level of an apotbemfs hi sar 
ffcal esteem. 

A statiitiaU summiry famished b} Jitocdo 
(14) of Barctlotiji showed tlut yoo fractures 
of the femur h*d been trested bj the “doted 
method with a mortality of 16 or yj per cent 
There were 5 amputations— 4 oecewtated bv 
bifectloo and i by gu gangrene whkh hid 
appeared before patleaU were admitted to 
the hospitaL 

A final opinion 00 thk method of treating 
war wwraded should probabh be resenTd. 
Tha Ttsuits are equivocal inasmuch as cm one 
hand ooe reads 

“pfaster bad rben t the lerel of as apothco- 
sb to snriical cat tea. 

rmklka which I bad ot anticipated, 
“ihc phutrr mahtilns a cnosUnt benefidal 
effect on the wound. 

And 00 the other hand oae reads 

'prwara areas sotnatlmei t«wun«d frs et 
propoTlicM than the origina] wtmndi. 

“fisrolas dnlcdai pQs accMtiaost a good fs- 
taace from the wound ^ 

aflowofpos ppearedatooeof iheolRB- 
Itfea of tbe plaster 

aif rtrart ra cf the fcxowr all had bad ra- 
mi ta. 

“fnnetkaial results were very medloaa. 

CraMiaJ evamij The ladtjence of cranial 
srcMiDds in the French Army has dropped from 
I j to j per cent ilncr the mlroductiOT and use 
of a fted helmet (40) An ercarire mortality 
rate in this group 11 attributed to primary 
hemorrhage » that only about ay per cent 
reach tbe field hospital Another great factor 

U tbe delay in transportation which neceamrOy 
increases the danger of intraCTamal InfcctloQ. 
AD treatment fa coocerned with preventioQ of 
lofectioo and rednetson of eventual cerebral 
pbezwmena SuDanHanude is empkrytd freely 
and the necessity of iklDed attention is stressed 
In this group of patients by the Germans 
(9) The German Aimv strfm to treat aD 
wounded within 8 hours, often flying tbe 
wounded soldier to the interior where trained 
peraonnel fa av'allable (61) The prinopJes of 
tianmabc neurosurgery donoB peace time 
ore applicable in times of war TTw greatest 
problem in times of war is tbe provoloo of 
adequate skilled pereonnei 
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This need for speciahzed personnel is 
further evident in recent communications from 
London (30, 34) The London correspondent 
of the Journal of The American Medical As- 
sociation writes that one of the latest advances 
m the Bntish Army is a mobile unit for 
cranial surgery at the front They have con- 
structed a motor lorry which carries a separate 
engine and dynamo for cautery, lights, suc- 
tion, and a 12 volt accumulator for an electro- 
magnet This unit cames two complete sets of 
neurosurgical instruments, two foldmg op- 
eratmg tables with head rests, two folding 
instrument tables, and anesthesia apparatus 
There are also oil stoves for stenlmng The 
Personnel includes i neurosurgeon, i neu- 
rologist, an anesthetist, 2 surgical assistants, 
and 2 operating-room nurses This unit oper- 
ates at casualt}' cleanng stations and carries 
enough supphes for several hundred neuro- 
surgical operations and may remain in the 
forward areas for weeks at a time Units of 
this type answer the needs for medical care 
which may keep pace with the rapidly moving 
front 

The prevention of hemorrhage in e\tensive 
wounds of the face and oral cavity is accom- 
plished by massive packing of the pharvngeal 
ca^^ty followed by tracheotomy The Japan- 
ese have employed this procedure on a large 
scale and are said to have saved many lives 
who would otherwise have died from hemor- 
rhage at the field (17, 68) 

Thoracic wounds Crafoord has estimated 
that 30 to 40 percent of all fatalities are due 
to chest mjunes Transportation of this group 
is especially dangerous and most of them die 
at the front from hemorrhage The emergency 
nature of this D-pe of wound should probabty 
give It preference over all others (15, 33, 55) 
Ranson relates his experiences ^vlth gunshot 
vounds of the chest in the Sino-Japanese War 
during 1937 About i vound in everv' 12 is in 
the chest and the number of men n ho die on 
the field of chest wounds is from one-half to 
one-third of the total number killed The 
English in the war of the Cnmea lost 79 2 
per cent of all men who were wounded in the 
chest and who arrned at the hospitals for 
treatment 1 he figures then show a definite 
progress and trend through tlie American 


Civil War, the Franco-Prussian War, the 
Spamsh-Ainerican War, the Boer War, the 
World War, and the Smo-Japanese War of 
1937 In the last war, the wounded w'ho died 
from chest wounds after bemg treated in the 
hospital amounted to only 14 8 per cent 
Pneumothorax is a most important con- 
sideration m the treatment of chest wounds 
Mediastinal flutter is of great importance 
because of its effect upon the great veins 
which carry blood to the heart The systohe 
output IS dependent upon the diastolic inflow, 
and the mediastinal flutter causes penodic 
obstruction to both the supenor and mfenor 
venae cavae The symptoms of open pneumo- 
thorax are due, therefore, to a circulator}'' 
disturbance rather than to the respirator}' 
disturbance per se Other important pomts are 
the rapid loss of heat from the chest and the 
great tendency toward infection Tension 
pneumothorax produces even more marked 
symptoms of distress than the open vanety 
because the pressure in the pleural cavity of 
both sides approaches a positive value A 
tension pneumothorax, unless reheved, in- 
vanably leads to a fatal outcome 
The carefully managed differential pressure 
treatment as carried out by Sauerbruch in 
the World War resulted m only an 18 per cent 
mortality in 300 cases The use of heav}' dress- 
ings w'hich restnet thoracic breatlung is 
warned against The treatment consists of 
thorough d6bndement, resection of nbs •with 
a good opemng into the pleural ca'vity The 
pleural ca\aty is carefully cleansed and all 
vessels w'hich are bleeding are ligated, foreign 
bodies are extracted, and dfibndement of 
injuries to the lung is earned out with primary 
suture Lobectom}' or pneumonectomy may 
be indicated Exact suture of tracheal or 
extrapulmonar}' bronchial injunes is carried 
out and the esophagus is carefully examined 
for injuries Pnmar}' suture of the defects m 
the chest wall follows closure of the panetal 
pleura after the lung is expanded Crafoord 
classifies thoracic wounds as (i) wade open 
pneumothorax, (2) outer or inner bleeding, 
(3) tension pneumothorax, (4) mediastinal 
emph} sema, and (5) injuries to the esophagus 
Abdominal wounds \ war of motion causes 
a greater inadencc of abdominal w'ounds In 
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I9I7'I9i 8 in the Finnish War the ioadence 

waa only a 97 per ctnt m the World War 
4-6pcr cent (63) During the World War 
furglcnl opoatKra was rrgaUrl> em{^>Td 
Prognoak donng the first 6 to 8 boun waa 
excellent and later than 36 hours the mor 
tahty rate approached 100 per cent. Matas 
(61) in dHnming penetrating wounds of the 
abdomen quote# Baron who has eatunated 
that 10 per cent of the i 185 000 aoldiera who 
were killed outn^t on the battle field In the 
W''orld War died from the shock and hemor 
rhage of penetrating abdominal wounds. 
Therefore, 118 500 abdominal deaths on the 
battle-field ocamed before any surgical asais- 
tance could posilblv reach the atnken iiien. 
Death follcm gunswt and other wcamds of 
the abdomen ai a result of benKrrrhage 
shock, and infectloa. Aithoagfi shock and 
bemorthage require prompt Institution of 
measures at the front, it is possible that mfec 
tion foOowmg tbdommal wounds can be 
greatly mmimixed. Storck outlines Invest!^ 
tuns that are now being done to detemuM 
the posslbQjty of repladng the pathogenic 
bacteria with noo-patbogenlc ones b the 
btcftinal tract of aoldlen before going bto 
battle. By feedbg cultures of Btdllus add 
ophifus for 3 or 4 dtp It is possible Co change 
the bacterial flora of the btestinal tract, ar^ 
It 13 hoped by this means that infection fidlow 
bg war abdominal bjurici can be greatly 
redoced- 

TTie prindples of peace-time abdominal 
fnigwy are pgfectly valid m times of war 
should be carefcllv selected with local 
ixation of fordgn bodies by x ray abng with 
mstitatjon oS pre-operative measures to com 
bat ibock. Little b accomplished b an\ event 
W laparotomy after 12 boors with the pos- 
nije eicepUoo of prolonged bemoiTiiage from 
upper abdominal wounds. Pre-opera ti\T meas- 
ures bdndc heat, morphine, 100 per cent 
oxygen for air-hunger blood b adequate 
amounts and 3000 units of antltoxln- 
Blood has become generally availaWe through 
improvements m preservation, refrigeration 
and transportation (10 jo ji-jd 51 58) 
Spbal anesthesia is used caotiocsiy Ether fa 
used frequentl) because of Its general avail 
abQity 


Matos provides a hihhographi of receol 
Spanish War ntcrature on nbdomlDal woundi 
(a-6 13 16 19,59) He summanied them as 
foQon 

“Tbe from! coodoiJoni mfved at br Baiw (j 
Slsm-eu taionkof thefenenlfiiTfkileiperieaCT 
of ibe Sfsniih Chdl W ir Of 5cc veO rttonleil tb- 
domlcal ««nd», 30, or 47 per cent, m ttpirdtd 
as inopetshle and acre not odiotcnizad because ( ) 
Uwy aen brou^ trotn the field la bcf^kss, ds 
lag condition— I this froop Ibera m 9^ the 
aoDoded 0/ abom 07 per cent cEed (b) b 47 erf il* 
uem-opented pen group ceOotoenles ere per 
fonaed btca«M the Tbctral Mons ere Dmited t 
the lirer aod it was thought that they bed better 
diaace erf sorrinl althoot operatioB. The moftaJ 
ity In tUs group aas g per cent, ther eb y confinnhg 
the nod judgment erf tlx nrgeoes In not operating 
( ) Celiotcanles aeie perfona^ for pesetxatlag gum 
shot ounds la sfi pa Bents (5 per cent of the jee 
dmlsnoos) on an vmM orf 7 j boun after the in 
jory had been InjScied. In orf these ccliMoesized 
patknlJ LheicskcslnTcrfrtd,alsKwtcsciashT}y the 
pamich>aistocis orgaia, especially the Urcr a^ la 
thtagroop thm ere47ncoTeries,Dtsmcinsli(y(rf 
S4 per caL (j) T buodred forty aen ctGote- 
nd« for ieama erf the gastn-latestuiaj tract, sk*e 
or esejcrfoily iih ther Tfaeenl ouoda. la tUs 
gnnp eoly 5 per ctsi rtcor ar ed aad 75 per cest 
&d. (4) Net inchtded te these 300 cases aera i> 
oiplotaitory erfiocomia forpeoeiratiDtaad nonpea- 
ettadox. aBCxcapbcated vwxral injnna themoctAi- 
ftyl tab group was 35 per cest la d«£ijGa, there 
aero fi petients a th poanhlv pesetradogbut seen 
nscomplieated oaad». 1 iMs group tbe 
mortality was only 6 per oat. Cj) The gi^ lo- 
crease la rtlDerr waifate, machine nas, oploalrs 
shells, ihrapocl, fund greaadet, aerial bocahs, trench 
moctan etc., hu iDcicased the mortaUty orf the ah- 
doodnal wouads by their m lupCdty and ider 
nogs erf deslrncti actioD aod complies tioes. (6) 
The Domber orf fatally aounded ho sumred Icuf 
ewoffa from tlx ahoa and hemarriage oo the bat 

tfa-fiddl reach the casoalty sta does ta a moriband 

and bopekse Conditioo is tacreaiing (35 t 47 f'l' 
cent) This is pnrucularly daiacterirtic of treoch 
waifara. when the UuDy oonded psueau <he 00 
the field if delayed in iraasportaUco b t furrlTe 
jutt long enough t espfra io the field bos^tah ha 
th« disLanct i> short and the stretcher beeren are 
promptly CM the spot (7) Despil the beK care and 
the mortality of cqjocaloiy celiotoenks fa UD 
bgb, J7 par cent (8) It would seem that, 
the tree abondaat resort t trassfitstan ih 
abole or pre»er.ed blood, and dc^te UrofabJe ce« 
rfitions foe operadoa, tho nwrtaSiy la perforst^ 
wounds erf the gartro-mtestlnal tact sttH rmilns 
10^ 73 per cent. (9) Tbe mortshty erf gunshot 
aoends of the abdomen Inenlrteg the gailro-uite»tJ 
Bal tract sboa relaliTaly little improvtmeat trtct 



COLLER, FARRIS SURGERY OF MODERN WARFARE 


23 


the mortabty of the same wounds recorded in the 
expenence of the alhed French, British and Ameri- 
can surgeons or of German operators at the close of 
the World War, which i\as largely a stabilized trench 
war with surgical dugouts close by (10) Undoubt- 
edly, exposure in freezing temperatures, delay in 
transportation, starvation, hasty mobihzation of the 
surgical staff, and patients in mobile wars exercise a 
very deaded influence upon the prognosis, all of 
which r\as well exemplified in the freezing winter 
temperatures at Teruel, the Ebro, Segre, and Py- 
renean slopes ” 

Transportation The ultimate outcome of a 
wounded soldier depends largely on the tune 
interval which elapses before effective treat- 
ment IS mstituted Meningitis, pentomtis, 
and pneumoma are sequels of delay m treat- 
ment of cranial, abdormnal, and thoracic 
wounds, which may increase mortabty rates 
tenfold The ambulance plane coping with 
problems accompanying increased mobihtj'’ of 
the front has made it possible to provide for 
the wounded the highly developed surgical 
facilities of the home hospitals W Toennis of 
the German Air Force relates experiences in 
the Polish campaign Transportation of 2,500 
wounded from Poland to Germany was ac- 
comphshed by air-transport without undue 
difficult)^ Those with marked secondary 
anemia were susceptible to “airsickness” 
which was best reheved by the administration 
of oxygen The breathing capaaty which is 
reduced in gunshot wounds of the chest with 
hemothorax, and in abdormnal wounds with 
elevation of the diaphragm, demands speaal 
precautions in transportation Respiratory 
difficulty was observed m these patients at 
1,300 meters and was reheved promptly by 
the administration of oxj^gen Of 2,500 
wounded and sick, transported by plane, only 
4 died during the flight or immediately upon 
landing Three of the cases mentioned had 
peritonitis It vas noted that all deaths in 
fhght occurred in planes not equipped with 
oxygen In a comparison of air transport with 
land It IS beyond doubt that the former 
method IS less painful, first because of the 
short duration and second because few lolts 
arc sustained 

A soldier mtli prolapse of the small intes- 
tine, the result of an abdominal shot wound 
received while in the vicinity of Warsaw, 


reached the operatmg table m the dime at 
the University of Breslau hours after he 
was wounded, the actual time of flight being 
90 rmnutes Thanks to this record speed the 
wounded man recovered without comphea- 
tions The same apphed to wounds of the jaw 
and brain, for the treatment of which, m the 
field there were neither faahties nor personnel 
at hand The majonty of patients with head 
mjunes operated upon at the front where no 
knowledge existed as to the extent of commi- 
nuted fractures were not lucky enough to be 
transported promptly into the indicated sec- 
tion of the home hospitals, and died of cerebral 
abscesses By contrast, the patients who were 
not operated upon and could be observed m 
the airbase hospital of Berlin, after final 
treatment, showed no infection Among the 
10 patients taken to the hospital b}’^ plane, 
there were 3 with infection caused by hemo- 
lytic streptococci All such patients trans- 
ported by air may look forward to recover}" 
Quick and careful air transportation brought 
39 patients with wounds in a short time to a 
place where they could receive extensive 
treatment, and where they had absolute quiet 
Only 2 of the patients died weeks later from 
empyema 

“When companng these results with those 
of the World War, we who served there and 
are serving now, have no doubt of the prog- 
ress made when we can say that of 375 joint- 
shot fractures treated, but 2 died,” (62) 

Prevention of war wounds The value of 
physical prophylaxis of wounds is apparent 
from the fact that cramal wounds hav'e been 
reduced from an incidence of 15 to 3 per cent 
since the introduction of the steel helmet 
It IS significant that the great majority of 
wounds are caused bj" small missiles of low 
veloaty Although the armor necessarj" to 
protect against high v'eloaty bullets mav 
weigh as much as 20 pounds, compressed 
fiber or bakelite panels (with the same tensile 
strength as aluminum and one-half the weight) 
will sufiice for protection against shrapnel and 
trench-mortar sphnters It is logicallv as- 
sumed tliat man} chest and abdominal wounds, 
which m the past have been caused b} low" 
veloaty missiles, may be prevented b} the 
use of some form of light weight bod} armor 
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Saurrhinch foand 37 per cent of those detui 
00 the bittk 6eld bad cTter aI \T chest wounds 
while at the casuaJt} dealing station the 
percentage was ool} 3 Thus In the 

trenches the vast majont> of chest wounds 

E ro%’e fatal frocn bemorTba^ The recognition 
V the Germans of the v^ae of pre\TQting 
wounds m this manner has led to ooxuaxtsfol 
attempts b\ the Hitler rigime to Indnce an 
A men can Inventor of armor to eqnip the 
German armies (31) However a war cor 
respondent now repo^ that the Germans are 
regnlariy cmpio>ing some tjpe of body armor 
Sir IdchaM Cnitse (31) ophthil^lo^t, 
has devised a 32 gauge retractible duralumin 
visor as an accctsory to the bdmet alread> m 
use He estimates that from 30 to 70 per cent 
of the bRndness which in the last war wma 
cansed by cnaU missiles may be pfexmted 
In this m a nn er 

Sir Harold GQhes has suggested a gauotkt 
to protect tha back of the band (32) Mr 
Censeth ad spates a light armor for 

the which may also be used as an eo 
trenching Instrumeot with a supplied handk, 
Interest In the subject of artaor m En^and 
was hl^r apparent at a reemt meeting of 
the Royal Soaet) of Medicine where a dis- 
cunioa took place on "the phvdcal prophi 
1 «Tit of wounds. The following resolutions 
wrre unanimously adopted 

"Tbit thh I 'c p r oen Utire meedna ei lb* Rojal 
Sodtty 0 / iIe<Dclnc, alter foil (baatMwci <A Uie qae»- 
tion, b empiitlcilly of the ooinioo that tbe phydal 
protectioo ol the memben ol ibe 6fliiina forces ca 
and iboold bs Impnmd by ckwcr colUboratkm 
betaeen tbe medical prolesalOQ and tie appropriate 
ledmical eopert* at the Admbaltr W Office and 

Bwetina of tbs Royal Sodetr o( lledl 
dne resolres that the Connell b« asied t ronrider 

tbe fonnalloQo/ a ipedal cooinuttee 1 thbeod A 

the matter h ooe of cnieme nra«wy and tipp ortance 
It b hoped that the president may n*e hb entenwcr 

DO ffs and approach the foremiDent »bb the ofl« 

of the soaetj^ co-opersOon at the earOest po^flJa 
date. 

SUIOCASY AXD cojrcLtrsicrvs 
The incomplete reporta of suigeons caring 
for the wounded in the present wars Indicate 
mort than c\tt the imporianct of a wund 
knowledge of the fundamentals of surgeiy 


Careful daridement iklUfully earned out b 
still the one most important treatment for 
wounds. Without it no supplementary form 
of treatment mH succeed ChemothenpT may 
become important but there ts need for more 
iniTstigation before Ita ulflity becomes firmly 
established Tbe \-aliie of physical prophv 
Inrit of wounds should be ngorously IniTsti 
gated especially as the ma^t> of wounds ue 
caused b\ the predominant low veloaty 
missile The value of mobile operating units 
coping with the increased need tor ikllkd per 
flonnel at the front, b recognltti Tbe ambo- 
lai»ce plane has alreadi proivd of inestimable 
value. Raptditj In the cnDeclloo and trans* 
[wrtatioQ of wounded reduces the ioddeDce 
of peritonitis, meningitis, atxl sept ic e mia . 
-Mtbough conditions mav be far from Ideal, 
the pnnQpV™ of peace ttme surgerv rontlnoe 
to be perfectlv vabd in times of war 
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RATIONALE AND USE OF 0X1 GEN IN THE 
POSTOPERATIVE TREATMENT OF HI PERTH1 ROIDISM 

J G SCH\EDORF M D P 1 ».D ROT D McCLURE, MJ) F^CS ud 
A. B. McGIL^W M D Detroit, MKhigifl 


O WGEN Ii a vahuble adjoDct In the 
Immediatt pcatoperatirc tmtmrat 
of pabenU with toxic gtritcr A few 
irporti of lu u*e are foond In the 
Uteratnre. Hamei and Boothby report fu 
N'alae in 91 paUenta having a^-cre reactiona 
and cyancma after thyroldectomT Schmidt 
haa cmploj-ed oxyjro therapj Immediately 
after thyroidectomy and other fuigical pro- 
cedurea with benefit resolta. Maddisck alao 
commenta upon the efficacy of ox>fcn In the 
treatment of potfenta following tii}TDtdecti>- 
my The u»e of oxygen therapy, howewr 
b not aa ertecuive aa it ahoold be, chleBy 
becaose of lack of undentandlog of Ita In 
roiintninlng bomeoataais and lack of under 
ftanding of the laaeaacd orygen require 
mesta of the byperth>’Told patienL 
It iboold be kept in nitfxH that apoirmla la 
preaent long before cyaoosa becomes vWUe. 
liila la most important in the toxk byper 
thyroid patient whose oij'gen requirements 
are greater than those of a normal patient and 
m wbocn cyanosla b of grave ilgnlfi ranee In 
order to imve tranosb at least 5 gram per 
cent of reduced bcmoglobln muat be present- 
Of practical general significance U the fact 
that In se\‘ere anemia where the blood herao- 
giobm approacbea 5 gram per cent, cynnoab 
does not develop nnlfl the patient b almost 
moiibond bekrw 5 gram per cent cyaooab 
cannot occur 

The hteratorc contains a report whidi indl 
cates that arterial blood oxygen saturation 
may be decreased below do«t^ In patients 
with bjpefthyroidtsm. Litarcrek reports de- 
cieaaed arterCri blood oxygen saturation In a 
of 3 patients with elevated basal metabolic 
rates (plus 51 to plus 56) ^e have also 
detertmned the femoral artery blood oxygen 
japiratlon in la hvperthyrold paUcnti brfore 
and about i hour ^ter thvroidectomy The 
Fran tW Diiuliii^t d tw^ u j Hray Tard 


samples of femoral artery blood were obtained 
anaerobically and aaaajrd for oxygen aatnri 
Uon according to the method of \iq Sl}Le 
and NeHL A record of the bkod pretwre, 
pubc, and respiration was also made Table 1 
shows that the normal oxygen 
(avera^ pi per cent) was signlficaatly de 
prtased 1 to 7 per cent in 6 of the 12 patients 
under basal condltlocia before the operation. 
Depreatlon of oxygen sataratkm was seen 
most frequently In toxic patients with high 
metabolic rstca. Samples of blood were 
again about i hour after the openuioo The 
operatlona were done under a basal anesthetk 
of a>'ertln (ro to 90 mlQigrams per kOogram 
body weight) supplemented with ethyteoe and 
ojyges The CD^inalloo of avcrtui ethylene 
and oxy g en caused less deprealofl of arterial 
blood oxygen mturatloo than barbiturates, 
paraldehy^ and mtrous code aoestbcsia re 
ported daerwbere by US (0) Henrever Iniptc 
of this, further depnamn of arterial bvod 
ox>‘gen Raturatjon was observed foflowinf 
operatxKi in 10 of the iz patients. In Case 8 
tw ox>‘gen saturatioD was depreased to 78.1 
percent. No significant fall In blood prcsnue 
was observed In any of these cases, ilost of 
the patients dex-cloped a slightly derated 
bfooa presrure pulse and respfmory rate 
after tie operatzon. These stodjcs are sig- 
nificant m so far as they revealed that some 
of the h>'perth>Toid peti«ts had a mild under 
saturation of blood orj-gen prior to operatfcm 
■Tvt th«t thk was worse after the anesthetic 
and operatjon. This degree of anoxemia Is 
deletenous in \tcw of the fact that there is 
an increased consumpbon and need for oijgm 
m the hypcrthjToia patient. This has been 
■bown experimentally In animals and also in 
onr patients. By means of the aibmg gaso- 
metric apparatus Remwein has found that 
the addition of thjTOxin to the substrate In 
oeased the consomptioo of oxygen by Ever 
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The increijed pulee nte Interfere* with the 
corooto drcnletloQ to the m>’ocLn£uffi be- 
cause of the thorteoed dustoCe durmf which 
phase fining of the coranaiy vcMdls ocam. 
Kohxiged anoxemia under increa^ demand 
may lead to angina pectoris, coroaaiy ocdo 
aioas, myocanfial asthenia, and decompcnsa 
Uon Tlie hypercrataWllty of the nerv-oua ays- 
tem may to anythmix and fnrgultrity 

Acute and chronic anozemla cause* enlarge 
ment an Lier) hypertrophy (Boachut) and 
fatty degenentjon (Hit xe BDeT- g ef)of thebeart 
With an Increased basal metabobc rate there 
occurred an increase in the respiratory rale 
The tachypnea is a phyaioJogica] attempt to 
Increase absoiplkin of oivgeo and to 
facilitate aeration of the quickened drcnla 
tion- Dyapnea u a prominent symptom bi 
advanced cases. The Irritable patient with a 
toxic goiter is conscious of this difficully In 
breatmng and feels that he must vnlimtaiily 
assist the normal moventeuts. This leads to 
increased tesliescness and nmnusDess. The 
dyspnea may be (i) reflex from awry rest 
letsocss tieeplcsaneas (i) carefisc insoffi- 
aency and (3) decreased idtal capacity In 
hyperthyroid patients the vital capaaty is 


decreased below normal (3700 cubic centime 
ten) due to lOCTcased tone togetber with soee 
mcn-ordmation of Ibe skeletal ausdes and an 
fncieased irriUhOity of \'agia nerve md 
ings la the looj^ Asher (i) has demonilnUrd 
the effect of the thyroid giand upon seositrnty 
to anoxia. Rats fed thyroul extract shoved 
signs of air hanger and suffocation in atmos* 
pberes the oi y g g u deficiency of which did not 
affect normal rats. He also reported (<} that 
rats whose thyroid gUnxis have been removed 
did not show any of tbc phenomena of sufloca 
lion exhibited by normal rats in o ry g en defi 
dent atiuospheres. 

Ph\'siofogical processes are less stable than 
In the norc^ patient and therefore tbc retc 
tlons of tbe tone thyroid patient should be 
ciosdjr watched because they are violent and 
supcTunpose a further strain upon the already 
o\'erbuTdeiied \ital r ese rve*. An Increase to 
the pulse rate may be one of the early dgni of 
Increased oxvgcD demand Frequently this 
ma> become elevated to ijo to 160 beats per 
minute Tbc respiratocy rate may Increase to 
4oor so respirabocs per minute and the body 
temperature may nsc to 104 or 10$ degree* F 
These reactiont art most comroon foOovini 
thyroidectoray in the very toxic patient How 




THE SURGICAL PROBLEM OF CHRONIC GASTRITIS 

HAROLD BRUNN, M D , F A C S , and RUBIN L GOLD, M D , San Francisco, California 


T he early diagnosis of gastnc carci- 
noma IS the hope of every surgeon 
Unfortunately, at surgical explora- 
tion, disappointments are aU too 
common, even when the chmcal symptoms 
seem relatively early Gastroscopy now offers 
another aid m the early and differential diag- 
nosis of mahgnancy (15, 18) Although no 
biopsy is possible by this method, it has stimu- 
lated a greater interest m the histopathology 
of the gastnc mucosa, by correlatmg the gas- 
troscopic picture with the microscopic study 
of surgical specimens In the evaluation of this 
knowledge, however, cases occasionally occur 
that present great difficulty m the differential 
diagnosis of carcmoma from the chronic hy- 
perplastic form of gastntis These unusual 
cases may perplex not only the roentgenolo- 
gist, but also the gastroscopist, and at times 
even the surgeon during exploration of the 
stomach Unless the latter is famihar with 
this pathological condition, he may well be 
confused as to the proper policy to pursue 
when suddenly confronted with ffie situation 
dunng operation We wish to discuss this 
problem, and to report a few cases in point 
The gastroscopic chnic at this hospital is m 
the hands of well trained men It has func- 
tioned with increasing success for the past 3 
years and has been of great value as a diagnos- 
tic aid We state this advisedly, lest it be con- 
sidered that the gastroscopic observations re- 
ported here were at fault In addition, we 
quote similar experiences of men well versed 
in the method 

Two types of hyperplastic gastntis have 
been descnbed which, when severe, may simu- 
late tumor formation Schmdler (15) speaks 
of chrome hypertrophic gastntis as an entity, 
entirely benign but frequently more intract- 
able to medical treatment than peptic ulcer 
There is mucosal prohferation of varying de- 
gree, and cellular infiltration of Bmiphocytes 
and plasma cells, with superfiaal ulcerations 
often occurring On the other hand, there is a 

From the Department of Surgery Mount Zion Hospital 


chrome hyperplastic form, usually descnbed 
as an antral gastritis, characterized by atro- 
phy of the glandular elements of the mucosa, 
but hyperplasia of the surface and crypt epi- 
thehum and connective tissue This condition 
IS beheved to be probably precancerous (7, 
10, II, 17) In either conffition, the cellular 
inffitration may extend to the musculans mu- 
cosae and the submucosa, and there may be 
submucosal and muscular hypertrophy F aber 
suggests that both types may be different 
stages of a progressive disease, rather than 
distinct entities A severe hyperplastic gas- 
tritis may give nse to symptoms that are con- 
fusing with those of ulcer, polyposis, carcmo- 
ma, and lymphoblastoma There is nothing 
charactenstic of the gastnc acidity, and the 
stools may or may not show occult blood (15) 

The senior author and Pearl (4) were the 
first to desenbe a case of hypertrophic gastn- 
tis simulating tumor formation, in a paper on 
polyposis, 1926 Although the history, symp- 
toms, and roentgen findings pomted toward 
polyposis, at operation the surgeon was con- 
fronted with an entirely unexpected and un- 
usual condition, which was difficult to classify 
at the time We describe it here m some detail, 
since it IS now known to fit into the category 
of the cases to be presented 

A woman, aged 30 years, had complamed of in- 
digestion, occasion^ vomiting, diarrhea, and upper 
abdominal pains for ro years, growing progressively 
norse Physical examination was negative Labora- 
tory examination revealed a mild secondary anemia, 
occult blood in the stools, and an achlorhydna 
Roentgenological examination disclosed multiple 
small, finger-hke fiUing defects along the upper two- 
thirds of the greater curvature, and to a lesser degree 
along the lesser curvature A diagnosis was made of 
difiuse gastnc polyposis At operation, however, 
only a shght thickemng of the stomach wall was felt 
Through an antenor gastrotomy incision, no polyps 
were evident, but a markedly hypertrophied mucosa 
thrown into enormous folds of vanous sizes, some 7 
to 9 centimeters high This very thickened mucosa 
was freely movable upon the submucosa and could 
be actually withdrawn through the incision The 
hypertrophy involved chiefly the proximal two- 
thirds of the greater curvature and the upper third 
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»03 consecutive opcntioia ThtsfaiinctfUUly 
of 14 per cent. Tm of these detths were due 
to bronchopneucaonfs the 3 others to tcute 
typerthyToldim. All of pjatients were 
cki« to 60 jnrs of age srid had hypertensre 
heart disease. In ad^twn, one of had 
diabetes and artenosderotk kidney 
Because of the number of varying factors such 
as better pre-operative prrpara&a and stare 
operations, it b .difficult to evaluate the 
that oxygen therapy had In this reduced mor 
talityrate. However we could not but be 
impressed with certain fcatores, Tne cool 
moist atmosphere in the liquid orygeo tent 
and the high oxygen concentratim exerted a 
sedative action and decreased restlesancss the 
high oxygen tensktn made breathing easier so 
that the rate decreased and dyspnea was less 
sc^’ere or abolished it decreased the heart rate 
and BO maintained the cardiac reserve fre 
quently correcting airhjthmia and decoenpen 
aatloQ. Eori) restoration of the elevated post 
operative b^y temperature to normal was 
£requeoU> seen A Inti's! reaction Is sees m 
Figure 3 The Increased avaflabOltyofoiygen 
m the tent atmoapbere (average 60 per ent 
oxygen) gave the toric patfents the sobjedive 
sensation of well being and ob}ectlvely they 
did not appear as as one might hare 
expected tnra to be. 

smniAXT 

1 Six of la hvperthviold patients under 
haol conditions showed a depresfion of arte 
nal blood ox)*gCQ saturation a to 7 per cent 
below normal. About one hour after thyroid- 
ectomy performed under t\Trtin eth>kDe 
and oxygen anratbesla, 10 of the ii patients 
showed a farther dcpressiOQ of oxygen saturi 
tion In I patient the oxvgen satnraUon was 
depressed to 78 i per cent. 

3 Under basal contfitkjns progretsive by 
perthNToIdism Is associated with an Increased 
consumption of oxvgen. A group of hvper 


thyroid patients consumed rt per cent mere 

oxygen than a similar groim of Donnil padcB Is. 

3 Vital procetses, toch u body tempers- 

turt, poise and respiratory rates, arelacrcascd 
abene normal In patients with tone rjtrr 
This decreases the syitemic and anfiif re 
serve 

4. An Increasing pulse rate Is frequently eta 
of the fint signs of increased demand and 
iflmlnlshtng reserve. 

5 Anoxemia is present long before cyanotis 
beromes visible. 

6 OiN^cn therapy is Indicated In the post 
operative treatment of patients with toia 
goiter because they showed a postoperathe 
anotnnla and berause they u tftfta more ory 
gen than the normal patient. 

7 O x y g en therapy exerts a sedative effect 
upon the patient following thyroidectomy It 
fadClates aeraUon m the lunn deartimg the 
respiratory rate and (Uminishlog or aboHibbg 
dyspoea. The heart rate b ilow^ tod prempt 
r^uctloQs in body tempentore are seen. 

8 Oij-gen therapy better pre-epo*!^ 
p re p amtitm short intoraJ stage opmtk»s, 
nave all helped to deoease the mortality to 
S4 ps cent in aoa cooseentive opentioot for 
tosc goiter 
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I ig : Case I Roentgenogram, \ugust 15, ig3S,shou 
in^ the multiple irregular filling defects in the loner tno 
thirds of the stomach, suggestis i of a pol^-poid neoplasm 


pituitansm, htpogonadism and hvpotht roidism 
Definite epigastric tenderness was present There 
was bilateral pitting edema of the lower legs 

Laboratory examination disclosed hemoglobin, 80 
per cent, red cell count, 4,700,000, white cell count, 
t2,6oo Wassermann and Kahn blood tests were 
negative Patient refused a gastnc anaUsis, but the 
vomilus showed an absence of free hj drochlonc acid, 
and a total aciditx of 7 Stools contained occult 
blood 

Roentgenological examinations b\ Dr L Hryan 
showed the following On August 15, 1938, the lower 



1 ig 2 Case 1 Photograph of the resected specimen be 
fore fixation, illustrating the marked mucosal hypertrophj 
and the tortuous, thickened, nodular folds 

two thirds of the stomach presented irregular filling 
defects, with diminished peristalsis (1 ig i) A 
pohpoid carcinoma was diagnosed, but the presence 
of a true poljposis or Ij mpboblastoma was also con- 
sidered Roentgen thurapy was advised to rule out 
the presence of a h mpboblastoma Rc-examination 
2 weeks later (August 26, 1938) revealed an increased 
number of multiple irregular defects extending from 
the pxlonis almost to the cardia A diffuse papillo- 
matous tumor was diagnosed, showing no response 



^ 3 Case I a, left Section of an hypertrophied polypoid mucosal fold, with 
c^tic and tortuous glandular alterations b, Section of mucosa under higher power 

Sh?ed’lCphmd'fXU"‘'''"‘‘°“ ‘‘"d the h^er- 



SURGER\ G’\'XECOLOG\ AND OBSTETRICS 




•rf Um lm«T cnmtTirc BWTfin* frubuDy Into the 
ndjtccnt Docnal nracoiu Sp«toee* obUlned 
t (Efferent tit ft , and the fattrototny openlsf vmi 
doa ed al ter a btrfe poetkn d [rDla{Med mw»a wai 
remoTcd. The poUrat made an BBa^mtfnl recovciy 
PitV i VuVil crarolottioa by Dr Rmh reretled a 
dBllD ct thickening the nraccaa, a Uh KiZEtal tor 
lace epllbeUtim. The tnrlace pretented occaikinal 
ihaBow della. The riandt aero aery tertnoia and 
llsed alth Bonsai epithdicoa. Soenool dte ftandi (a 
the deeper portkn of t^ macoea were dilated Into 
fmall CTTti. A marked edema Inroired the tntj^ 
iddal uacoe td the mocoBa, the maacnlarit mocota^ 
and the nbrnncDCL ThB edema wai aaaodated with 
a marked InfiltTitkn of pkima cefb, freeptent eoaiao- 
phOi, and orraikeul la^ oncEff cron dated inonaaQ> 
dear ctEt, and extended moderate deem throogh 
the moacoiarii imicoe« FretT u ent local hemor 
rhaga were acatlerod thrtnqiKxit the mocoaa, with 
CMttplraoQt dOatadon of Uood t u o di thnmilmt. 
Lymphoid toQidei tboaed BO abnormality Apath- 
o fci flc a JdkgniMfaofbypq tnip hicpjtritkwaaiBade. 
Alter 4 y eao, Intcrrntaent attaexi ol mild abdoent- 
nal dhtrm and (Eairhea cdD ocenr contrdled talriy 
weE by a Uand diet and <Ehte bydrochlorie add 

Sdimdler (i6) recently described oeNTTml 
itriking dun U prollfentiTe gutnUa, In 
wfaicb etTn at lurgrcal explonboo, ta vtU aa 
br roentgen and gaatrotcopK metna, it na 
difficult to make a definite dugnoria. He In 
duded in hla greup Caae i of thU a enea, which 
la here deaenbed m full- In treatment, be ad 
\Un reaection only in bolated poljpcMd gaa- 
tritts of the antrum, which bprobabi) precas' 
ceroui. \\Tien the chagoorii ti uncertain aa to 
hypertrophic gastntii or cardnoena, he favor* 
thorough mier raro p k: cxamioatkin of a btopsj^ 
gpedmen with delay of rc»ectioti until c»ra 
Domn la pim-cd fUKc frozen tectlons of the 
gartne wall are tinsalIafactoc> Otherwiae, 
conservative treatment fa recorruneoded be 
cause of the haiardi of gaatrectomy 

Kon}ctziiy (i a) on the other bail, bdlesTi 
that resectioo fa Indicated In all the»e doubt 
ful cnae*, lince It not only fumlahe* the final 
HiMgTv>ci but effects a cure. He reported 
j case* of tumor-Hke gaatntia, cntirdy wdl 
5 and 6 jfan after operatko. Floetcken haa 
had iirnli« re*ultJ and agree* with Konjetiny 
as to iheiam 

Kantor described a cases of giant rage on 
the greater curvature of the •tomaefa In which 
the roent geootegical appearance auggeated car 
dnoma. The presence of hypertio^c gaa- 
tntia was diadpoaed at operation. Crohn re 


ported 8 similar case*, m 6 of which opera 
tioo was performed under lie (Efg TvS' of 

malJgniiiC} Inadditxm,thereweTe9ciaetof 
antral gastritis of marked decree, h 5 of which 
leicctkiQ was done for (wrHnfrm* Gaitm*- 
copy was not availahk ta these case*. Easter 
man has described several slmnsr cases at the 
ilayo CUnla 

Itoth iloutier and Benedict (* 3) also give 
te*tin»nv as to the gastroacmac dlfficnltjcs b 
these conditions. Th^ describe cases b which 
cardiunna was sospected but could not be 
definitely diagnosed, which eventuillj peoted 
to be msligriant, and case* In which rrHrwnj 
wa* thought to be present, hot sahseqoently 
were found to be hypeiplaatic gastntn. Thfi 
correspond* to our own experience. Benedict 
(i) CDiMdades that cxplorator) operation U b- 
ebeated when maLgnant 14 merely sus- 

pected cm gastroscopic examlnatka. 

We wish to present 3 cases In which the dif 
ferenUal diagnoss between hyperplastic gas- 
tritis and p^vposis or cardnoma was 
difficult. In 3 iri the case* the roentgen find- 
ings nggested carrhwPTta and were l up ported 
gastroscopicBlIv In one. In the other it wu 
not available. In both of these, chronic b^per 
trophic gastritis was the final diagoosls. In 
the third case, roentgenological stuffiet infi- 
CBted the presence 0? a aoudl polyp bat at 
later examlnatioo the stomach appeued nor 
mal. At gastroscopy the possibility of miJIg- 
nancy was consider^ but wcaose the nega 
bve roentgenological findmgi, a s ev er e hyper 
plastic gaj^tis was favored Suhieciuently 
eiploratory operation revealed the piesoice 
of cardnoma. 

Casx I J L., a mu ued 46 yean, was tecB ti 
ceenltatloii with Dn. Bender and Fire- 

•tose. Followbaaa t acdd^ooklay 0, 9jS, 
so e mcj i was proent b the rlftit uterlor cwtal nsr 
fb foe nwoth. On Jaly 8, iqjS, tiere was ewsrt 
Zt Baoscsi aad Tomltiiii after meus at Tuying bter 
Tab, accooqniikd by a serere oampliig^ilo b tW 

lower Bbd(W(iea. The rom/ tax • as osalh st/mked 
wKb blood. A k*s of 1 5 pomub occurred taj weeks. 

Ibis coodltbo became peogres sl Tely worn anlil 
\or*it 93S, be* be wa boapltsllscd. Under 

eeks of b« rest and bifb protein diet, tbc ^ 
tacLj of Tomitba decreased t ooe per day nsaafly 
sereral hewn after the crento* meal 

rtyiical m irg I L-m rcTTaled Ibe presenca of 

marked ftnOa obesity and erUttC* ugferting hyp^ 
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cells resembling the lining epithelium of the intes- 
tine O'ljmtic cells, especially, had been replaced 
The submucosa uas scanty and edematous, particu- 
larly where it was present m these enlarged folds 
The musculans was not thickened, but contained a 
few lymphocytes and plasma cells, especiaU> around 
blood yessels 

Subsequent course On October 13, 1939, 13 
months after surgerj', there were no digestive com- 
plaints, and a gain of 7 pounds in weight A general 
diet was being follow ed Roentgenological evamina- 
tion at this time revealed evidence of a resected 
stomach, emptjnng fairly rapidly through a rather 
large smooth stoma The remaining portion of the 
stomach showed evidence of some diffuse hyper- 
trophy of the gastnc mucosa, most marked on the 
lesser curvature just above the stoma 

The history and roentgen findings suggested 
a polypoid mahgnancy At exploration, a 
deWte diagnosis could not be made, although 
a carcinoma was believed unlikely when the 
mucosa was exposed through a gastrotomy 
opening The question arises whether a pa- 
tient should be subjected to the serious opera- 
tion of gastric resection without a positive di- 
agnosis of malignancy When the possibility 
of cancer is present, it always dominates the 
surgeon’s mind With the field exposed and 
without the assurance of a definite pathological 
diagnosis, most surgeons would hesitate to 
close the abdomen without removing the le- 
sion Frozen section study of gastric wall tis- 
sue obtained at biopsy is unsatisfactory for a 
reliable diagnosis The tissue is more difficult 
to study, and there is no certainty that the 
most characteristic portion of the lesion has 
been obtained Moreover, to await thorough 
stud^ of the tissue obtained at biopsy, would 





necessitate a second operation in the event of 
a positive diagnosis of caremoma This pro- 
cedure would cause unnecessary delay and 
make for a more difficult later operation, as 
all surgeons can appreciate ^Vhen resection 
is performed immediately, there is the great 
satisfaction of knowing that a possible mahg- 
nancy has been removed Also, from the ex- 
penence of ourselves and others ( 8 , 12), such 
treatment will usually relieve the sjmptoms 
of hyperplastic gastritis, w’^hich are frequentl}'^ 
intractable to medical treatment 

Case 2 I C , a wmman aged 49 vears, was seen 
March 10, 1939, at the Mount Zion Hospital with 
Dr S Sherman For 6 months, cpigastnc distress 
and postprandial nausea and vomiting had progres- 
sivelv increased, with a weight loss of 10 pounds 
Vomiting gave definite relief, alkalies slight relief 
Appetite remained fair Ph^ sical examination re- 
vealed no abnormalities 

Laboratory examination showed hemoglobin, 75 
per cent, red cell count, 4,410,000, white cell count, 
6,050 Stools w ere negative for occult blood Was- 
sermann and Kahn blood tests w ere negative Gas- 
tnc analysis, using histamine, disclosed free acid 20 
after 30 minutes and a total acidity of 40 

Roentgenological and fluoroscopic examination bv 
Dr J Levitin, March 14, 1939, revealed evidence of 
three ulcer craters on the postenor w aU in the mid- 
portion of the stomach, with infiltration in this cir- 
cumsenpt area (Fig 4) There was two-thirds gas- 
tnc residue at 6 hours An ulcerated neoplasm w as 
favored 

At gastroscopic examination, March 17, 1939, a 
funnel-shaped area of ulceration was observed on the 
postenor wall near the lesser curvature, the ulcer 
floor appearing hemorrhagic (Fig sa) The sur- 
rounding mucosa was pale pink in color, modern tel\ 
nodular and definitely thickened, evidence of an in 
hltratixc process bupenor to the site of ulccnlion 



I ij, 7 Case 3 Drurinp of the jisistroscopic view of 
pelorus, antrum and incisura, showinp a \cn irreiiular 
slighth norlular mucosa, throw n_into thickened folds 
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Flf 4 Cm Thm mS icmt thj-cfcn tf« pn«rat 
00 t£r pmlerot til, la tbi reUJk (blxd ti (b« MtMdt, 
bUrpnte^ u oktT mtm MoartTN^jfiiaA^ (b«TC t* 
c\klranof lalbmbci b ibk rrftro. 


t TvlbtMn ttmpr la vin ol (ba roealfea fiad 
IBP pn-opmarc dianoiK «t4 tnaii< <d ara- 
Doma, probaU loopmbv 

Opmtkin «a* p^ormfd cm Sfpt^rebw t 1038, 
b tbe teaior tbor Pilptcloo df*ck>««<l oalv 
thfbt thick auBf f th eaitricmtlL There* no 
t^nntioe or e^nced ^nds lad Cb Bver pao- 
cm tad Kill Utcklrr pprered DomuL A ( rior 



Ft*. 5t 


Ftg s Cm a. Dmi»* erf Ibr pitrotcc^ Ir* 
ra* tkjctcnrd. nortniar oWmed trra 00 tW jMe- 
nor all, umolaltu tumor b, Dn iot cf the 

rcHTted ^wdram, brfora faaUm, tlioam* 
ihwAi- wd Bodakr atra c« prirterw al, anoiTin* Iraacr 
emnature and rdrarfiaf to »up«n<»*diec orf '■ 

■lirmlloo t* pnarat hhia tUa tsnMr-bAa an^ 


Kutratoniv rerrakd the pmenc e erf Terr hirti 
thickf&td iinin>«tl folds ilh btfTVrtLof dnp^E 
(FTf ) XIort of tbev t>d*e^ ru ktojritttfiatlf bet 
oM fold, bout ooe-btlf inch «(dc ru oUKfDd 
potterior^ There » ao eridcoce erf prrf pcad 
tumor la U»e tuld there aere vtOerrd rol, 
reroad, wrft, crminwfbed reddith trr*i, each aboat 
5 tsflUrartm hi dnmeter Tbe foU< ere 
premiarat la the aatnrm aad bodr ad kn rim ted 
t rd the atrdb. h betaorrhaflc arcu ere ob- 
•rfved. A larp aaioaat ctf mocin aaj pTr«e*L 
Altbonxh the prraearc orfardaonu asqaevlloi^ 
ftef (kGberatioa rr^etkm aj perform^ It r, 
Mt that foch treatment aooU prrehide the po- 4 - 
UTtr of f'vee ttv'llTVjt mabiraaacT Vko, If h prr 
plaatk fadritK err piT><ot rrseelloQ mijhl odrr 
furc of ibe »evcte mptoms ahkh roeifiaU theT*p\ 
had Dot rrnmpfi hrd. rrotjp><d h prrtieiphK n 
cosa at th carfia »t mp remored t prmtu 
ofastiartko of tbe ttoma. K corm aa anadd 
rathcdockal exanluthn performed by Dr^ 
Rml lad BKiiad. ( ro^v (Fig ) tbe revetrd 
epeomra boacd rrry mark^ mua>%al b per 
Iropby lib raormoQ^ly tbkken d, tortuou eV 
••te< Dodnlar foUa. ibmxcpieiD ( 11 * 4. and 
b) ihm u rvalcve of h tp c cbfw ekroek 
b pertrophk patHtk. Tbe acdolax tfrv Iko ad 
byperlraphkd fokk acre renpexed of docb** prr- 
vnliag Tpy iTTetok prcrfl/mtloa, ud darpfv di 
ua cated bj tbe nwalarr* edpcdca. Tbe errpt 
aere ekm^led, allb cteh-tcrea formalb* lad 
alwned Unlla* ejatk depaefitiofL Tbete ee 
drB*e icihhnlk>fi erf the m co**] ureaa bi hcapbo- 
Otet aad pta>ma crDs A laena-ed aamber of 
hypertropbird 1> mpbend foDkiw ere pTrrot b tbe 
moettaa bot biet i tbe a bm aco**, aad aere Ire- 
<ra«9( (a tb rndm erf tbe nodula ekvatloer lha b 
th bTprrtrophjed mjtal foltK Tbe aormal epilbe- 

BalelmienU rrepartiallT replaced by tad cnhiinaar 
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cells resembling the lining epithelium of the intes- 
tine Oxyntic cells, especially, had been replaced 
The submucosa y as scanty and edematous, particu- 
lar!) where it was present in these enlarged folds 
The muscularis was not thickened, but contained a 
few lymphocytes and plasma cells, especially around 
blood yesscls 

Subsequent course On October 13, 1939, 13 
months after surgeryq there w ere no digestive com- 
plaints, and a gain of 7 pounds m weight A general 
diet was being foOowed Roentgenological examina- 
tion at this time revealed evidence of a resected 
stomach, emptying fairly rapidly through a rather 
large smooth stoma The remaining portion of the 
stomach showed evidence of some diffuse hyper- 
trophv of the gastric mucosa, most marked on the 
lesser curvature just above the stoma 

The history and roentgen findings suggested 
a polypoid malignancy At exploration, a 
definite diagnosis could not be made, although 
a carcinoma was believed unlikely when the 
mucosa was exposed through a gastrotomy 
opening The question arises whether a pa- 
tient should be subjected to the serious opera- 
tion of gastric resection without a positive di- 
agnosis of malignancy When the possibility 
of cancer is present, it always dominates the 
surgeon s mind With the field exposed and 
ithout the assurance of a definite pathological 
diagnosis, most surgeons would hesitate to 
close the abdomen without removing the le- 
sion Frozen section study of gastric wall tis- 
sue obtained at biopsy is unsatisfactory' for a 
reliable diagnosis The tissue is more difficult 
to stud\ , and there is no certainty that the 
most characteristic portion of the lesion has 
been obtained Moreover, to await thorough 
' of the tissue obtained at biopsy', would 



'll, ‘■’Uin^nc l\Tiiprini(l ‘'bdw 

>ruim sntl uhrom cdluhr mil 


necessitate a second operation in the event of 
a positive diagnosis of carcinoma This pro- 
cedure would cause unnecessary delay and 
make for a more difficult later operation, as 
all surgeons can appreciate When resection 
is performed immediately, there is the great 
satisfaction of knomng that a possible mahg- 
nancy has been removed Also, from the ex- 
penence of ourselves and others ( 8 , 12), such 
treatment will usually relieve the symptoms 
of hy'perplastic gastritis, which are frequently 
intractable to medical treatment 


Case 2 I C , a woman aged 49 years, was seen 
March 10, 1939, at the Mount Zion Hospital with 
Dr S Sherman For 6 months, epigastnc distress 
and postprandial nausea and vomiting had progres- 
sively increased, with a weight loss of 10 pounds 
Vomiting gave definite relief, alkalies slight relief 
Appetite remained fair Physical examination re- 
vealed no abnormalities 

Laboratory' examination showed hemoglobin, 75 
per cent, red cell count, 4,410,000, white cell count, 
6,050 Stools were negative for occult blood Was- 
sermann and Kahn blood tests were negative Gas- 
tric analvsis, using histamine, disclosed free acid 20 
after 30 minutes and a total acidity of 40 

Roentgenological and fluoroscopic examination by 
Dr J Levitin, March 14, 1939, revealed evidence of 
three ulcer craters on the posterior w all in the mid 
portion of the stomach, with infiltration in this cir- 
cumsenpt area (Fig 4) There was two-thirds gas- 
tne residue at 6 hours An ulcerated neoplasm w as 
favored 

At gastroscopic examination, hlarch 17, 1939, a 
funnel shaped area of ulceration was observed on the 
postenor wall near the lesser curvature, the ulcer 
floor appeanng hemorrhagic (Fig 53) The sur- 
rounding mucosa was pale pink in color, moderatelv 
nodular and definitely thickened, evidence of an in- 
idtrativc proces'^ Supenor to the site of ulceration 
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bot thin th Dodalar ornuascribed Mir* mea- 
Uooed, r* mill roiwn* were obtnrt rl Tl* 
rDtnt*n»lofk*l diitn(*li f nkenUd areiiwiw 
»ti codfinwii, althcm^ th pcmlbDjtY ci ■ tevrre 
h\T*Ttn»hk futnta tud t be cwi»tdered m the 
diflemtiil diiiiwi*!^ 

Opmtkn mo perforoed by the leniof tboron 
Moch JO, 93<). A lociUzed thkiaied « wo frft 
the pea terior mill of the body ae* th le^eTcnt 
vit rr Setse i^Moda rm fdt la the kwer md 
peiter oinentnin The pTi»ea*ce of i wo 

qae'rtoned th rditiTe loftiia* f the ihtoI ed 
ire* but coold not be definitely eid ded Snblotil 
jeoUeclomy mo perfanned, mtlh aaeventfii} re 

Pitbokrylcil cTimlnitioc wo nud b\ Dn. RiuL. 
ij>dB[itln(L GrtmJy jb) in r« of nry by 
pertrophied raocoo, 5 centltteten In dimietef wo 
p re * en t oc the poUerwr m II net the letter curv* 
tnre, extending to the copedor ed^ of the iMdaxai 
The tmicoo In tht* refloa etxttd ed tm mre tne ibtrt 
De*4 1 the idjoait tnufrui, pn-menHr# aoduhror 
cobbleitooe ipponnce. \ ruH oLxcition wo 
pnaent wfthl thU fatSUited ret, of coodente 
depth ind with Indtutdoo t the boe N tW 
okantkiia were leeu. ^OcraicopictllT there wo 
nofrpofd Irreiukifty of th m a»M 1 the gnmhf 
h ■pertrephiw refwn, ta eicend lympbocvtl ind 
pktmt aQ infiltritlo of the raoemt, od nb 
CQte oloentio peoetra tin/ throofh Um moicakn* 
m cots. Then were mald^e admit cot olmt 
tloD« \n Imeoed amber of hyperr^otlc Innph 
ofd foQida peneOited end dlft ned the ffitncolirt* 
macote (F4 6) Th lUndt <bd not bow the kew of 
the dUfemtkted ceO^ cnaidtiienU. The crypu 
mere d^ tad lEthlhr tortnoev. The rob m n c oo 
mu raodamtdy tnkiesed u recoh f cdom, 
fibroo pnillfentioQ end pronoonced crfhilir in&l 
tritko. Two lymph node* obUincd from the fcmvr 
and fremter ocmtum were hyperpfotic Tbepatlwv- 
locIaU dta gnat b wu that f loctQxed chn^ik akrr 
tire hvpertrophA fiitritii 

s b*<^eflt ewiree Ob JauBa/y 5 940 , 

mootM fler operation, the patient yroptooi 

free. Rnentgeii^ogictl rtamlnatki on JUj a, oto, 
reretled no boormahtlra ther than endince of 
prr*>xi«ly rtaected tocnach 

In thu case as m the tint, caranora* was 
fuspccted roeotgeDologicall\ Bat m tddiUon 
tbc diagnosis maa confirmed gastroscopicalh 
because of the thJckeDcd oodnlar ulcerated 
area ohser\Td As in Case i chronic b>'per 
trophic gastritis was tbc tinal patbologiau di 
agDons. At operation, bowcTcr there naa 
more mdence to support tbc poMfljilit\ of 
cardnoma than In the preceding case It is 
interesting to note that tbc lesion here was 
more limited m eitent than in Case \ 
latber fimflar case of localized hjpertrophic 


gastritis, mistaken for an infiltrating type of 
neoplasm gastroscopJeaDv mu rqwrted from 
the ilaMtdiusetts General Hoifital (ij) The 
rocntgtnologistfl there differed m opinions, one 
interpreting the localized character of the Ic 
swo u an argument against the presence of 
gastntis and in fa\pr of neoplasm. 

Cassj S P mtn red 6 jesn r» vra 
ahr I (m, mith I>T S. Borre, finreka, nd 1 ) 

bmhh. The paUent cotnplilaed of fpfj« trie div 
trcM aft r mc^ f nxmth^ Kewap aalcd by 
•Qglit (Osteatiofi. \ biand diet nd trepfne tflorded 
partUl rebef There u no wdfht ke*. 

I^jakal eramlaatioo dhekwed thenk, otx-m 
msle f EemJthy ppemrence, mith -fifit eptia^ 
tendonesi 

Laboretorr raminttloa ibomcd hemcwVibU, §4 
per etat red celh, 4 s?o,oeo b}t reO# 6 ^fe 
Stoob cofitsined no occolt blood U «vrmiiii ud 
Kahi) bfood tests mere negatTyc. Gutnc tmI 
ir*liqr hlflSBXine, homed bNeoee of frte h\diT>- 
chJonc ad is s ipeCTDeo nd total sddltr of 

Roe tgrsokvwml eaammstkm dsemhere, mc«tli 
btfonesUr rrremled crviencc of cmill nared Sl- 
mg defect nsthneler ts diaa ter t the joiKtiae 
of the middle and tom er ihlrdi fthertorrwd) se 
the lesser nu r a tare, 1 Urprrted u tia|ie pehp 
taolher etamisario u perioriDrd Jah 45% 
and the ro^exob am u bdjrred to be predm 
by redundast mocow sdiubY true pci p 
Ihemonsa ;peared osisterrapted, and perAtil^ 
mas normal thre eg fa lh>« rtgloa. 

GasCnactpic examhiallon mu performed ofl Jol 
5 gj% itb tbe folkvalag hncLsgi The 
upectoftbe trim and iodsun mu distorted om 
hig ( tbe pTEsmee f Ter> iireriilar sHrtllv nod 
lar moersa thiom lot thickened folds (Ftf 7) Oo 
Ih posterior all net th lerw curritmrt, bore 
the Inomre rerj hTpertrophied nd hypermjc 
fold p rey tied tvtl promroenlK tom rd tiie tem 
of (he s(o«nach. On th Jr^ser can (ore nd aafe- 
nor all of tbe body tbe mocoma n bo tfuckeoed. 
Irregula nd slightly nodalai ith two «mall berm 
orrfaagkrarea otserrrd. V djignenr. made of 
»rvere chrome hyueiUuptJc gastntn ol mg tK 
dntalbalf( tm o-Uurth of the toma eh, most marked 
on the ponenor maJ] I the Jnactio f the middk 
od distal thud* oe* th kmsef cnrvmtore N tree 
pol p u observed I th driTereoUal dia|no»n, 

tbe peesence of difloseh mfilCriting neoplasm bad 

to be rtroagf} coojjitreii Horn ercr once tbe chor 
cal history and roeDtrenolcifKaJ fiadings ere com- 
patiU with bcragBlerion, tbe presence of -e'cre 
cbrosl gastritis mu farorid, aid ob-ervaLoo 
dvhed. 

Subseqaent course (’coeniminjcatioo from ur 
Bum, Eureka! Epigastric dr>tre*< flatuieoctcd 

bdchaig progrreJvrly increased k mu dorioprt 
Intbc rtftn upper qnadrant of the bdomen, near the 

faB-hiioder regioo Rneotgenoiogwal stodiea, \ 
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vember 8, 1939, revealed evidence of infiltration of 
the stomach i\ all, involving the distal third and ex- 
tending along the lesser curvature postenorly to the 
junction of the upper and middle third Operation, 
November 13, 1939, revealed the presence “of an 
advanced carcmoma of the stomach, occupj’ing the 
entire posterior uall, over an inch thick throughout 
and inoperable ” A large metastatic lesion was ob- 
served in the liver \ biopsj revealed the presence 
of a scirrhous ti^ie of carcinoma On November 17, 
1939, the patient expired Consent for autopsj’’ was 
not obtainable 

This case presents the converse of the 2 
other cases descnbed, and shows that carci- 
noma ma}' simulate gastritis, as has been ob- 
served by others (i, 2, 3, T4, 18) The first 
roentgenological examination suggested the 
presence of a smgle gastric polj'p Repeated 
examination elsewhere withm i month demon- 
strated no defimte lesion It is interesting 
that gastroscopy at this time disclosed evi- 
dence of diffuse infiltrative changes, especially 
on the posterior wall However, a severe 
hjTiertrophic gastntis was incorrectly favored, 
although a diffusely infiltrating carcinoma was 
considered in the differential diagnosis Four 
months later, pronounced changes could be 
observed in roentgenological studies The case 
re-emphasizes the fact that m certain in- 
stances gastroscopy, as well as x-ray exami- 
nation, may fail in the differentiation of the 
two lesions 

SUMMARY AND CONCLUSIONS 

Three cases are presented, in two of which a 
pre-operative diagnosis of gastric carcmoma 
ivas made when marked chronic hj'pertrophic 
gastritis was the pathological diagnosis In 
the third case, a severe hypertrophic gastritis 
was favored, but carcinoma was discovered at 
subsequent operation A fourth case, the first 
description in the literature of hiqiertrophic 
gastritis simulating tumor, is briefly discussed 
again 14 j ears later 

Chronic hjqierplastic gastritis simulating 
carcinoma is probably more preyalent than 
has been suspected The increasmg number 
of cases reported recently supports this behef 
Gastroscopy has stimulated more interest in 
this subject 

The differential diagnosis betw'een severe 
Inqierplastic gastritis and carcinoma mav oc- 


casionally be difficult or impossible, not only 
by roentgen and gastroscopic examination, 
but also at surgical exploration It should be 
emphasized that unusual cases such as these 
m no way detract from the value of gastros- 
cop3^ as a diagnostic aid 

A knowledge of this subject is of importance 
to the surgeon When the diagnosis is doubt- 
ful, exploratory operation is definitely mdi- 
cated If this procedure does not furnish the 
answer, resection appears advisable to avoid 
the danger of overlooking a mahgnancy, as 
well as to establish the final diagnosis 
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THE EFFECT OF REPEATED PREGNANCIES ON RABBITS 
WITH RENAL HAPERTENSION 


L \ DILL MJ) C E, ISLVHOUR, M L J F CADDEN ,«i A, LUDER, \U 

lofk. New lofk 


T he h\-pert<TifiTc ijudromci whkh 

occur during prcgnincj ha\-c been a 
grcit wurce of tniioj*»nce to tboie 
dintdara ind obstetnaam vbo ha\-e 
tned to daaaifv them with regard to s^niptoina 
toiog} aM to prognoib, both immedUle and 
remote for DWther and fetia In the h uma n 
the a>-eilstencE of pregnanej with toTJCtten 
•km or renal dkcaae U bcEe\Td to be faannfol 
to the kJdne) and \-avnjlar fjTtera of the 
mother and to cam an extremely poor prog 
TKiau for the feto*. 

The production of chronic renal dbeaic In 
the expenraental animal bat been vm diffi 
cult and uDcertain b) moct of the methods 
usaaQ} used to produce renal lnjar> Uranium 
nitrate mercunc chloride boctenal tOQni, 
and iwphrotoxlc serum aO produce fubstantlal 
renal lesions of an acute nature but the chronic 

r un IS difficult to attain uncertain in qua!* 
and but few of the animals Unt to attain 
a true chronic status Hipertensioo is osuaD/ 
absent in animals m which renal injury U pro- 
duced b} these methods although XHra\ and 
resection of a large amount of the funcuorung 
renal tUauc do produce significant eieMitlons 
of the Wood pressure. 

The recent dcvrlopment of a method which 
produces a marked dcvalion of the Wood 
pressure with minimal amounts of demon 
vtrabic renal mjur> has paAwd the wav for 
tudvinp man} of the phases of h)-pertrnaion 
The appheatton of this procedure to the prog 
nant animal has been shown to produce a 
svndromc which resembles cclampata in many 
features. 

The svinlrome produced bv renal Ischemia 
In the pregnant animal » itniingl} stmllar to 
fdampaia In the human, and the course fol 
lowed trv these animals during subsequent 

Trw tb* W Ota4clr>c« m\ Ci wtotop C«nrll 

Vanrrwl MaSnl lWlc«r ol tXc V«rt Nn 

VwtCK) 


pregnancies is rvot nnlike that of paUenU with 
pregnane} comphcaled b} bvp^ensSre dis- 
ease or chronk nephntli. 

These ficton havT led us to attempt to 
determine what effect repeated pregnanoei 
mar hare on groups of ■nlmi1« In a bich heper 
tension had existed for some thn# and to find 
out some of the factors which may hart s 
bearing on the contsc of the disease as welJ as 
on the prognom for the fetus. 

itATUlAU AJTO UCTHOnS 
TwHvt Don pregnant rabbits of s 5 to 5 
kflograms bod\ wnght and of van big breeds 
and ages were used as e ip e i li ue ntal annnab. 
All were purchased from a local dealer and 
srere bralthv and disease free as far as cduM 
be detensined b\ the peatr a J conditno aad 
bv tbeappearanceoftbevacertatUparotomi 
\ control period of 3 weeks was earned «t 
to whkb Wood pressures were taLen tsice 
weeili by an Jodirert method unne* earoi 
nations for sediment albumin and specific 
gravitv and blood chemtstr}-* studies sere 
done wetkl} In addition the anhnaJ wi 
weighed the e}-e-grDurHl5 ecamined b\ the 
ophtbalrooacopc and the general conffition 
noted 

Following this control period the abdocnm 
srai opened nnder sterile technique and the 
•orta was constricted to degrees van-ing from 


k> a] erf T>U to tW w c/ teob 

bit. rfJaiMnn •< «<rK h* Muirfu m 

btialpU*! Vftw Wnn iwUnW 
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to ^ of the original cross-sectional area by 
a silver wire loop both proximal and distal to 
the points of ongm of the renal arteries 
For a period of 15 days after the constric- 
tion of the aorta had been earned out, the 
blood pressure determinations were done daily, 
unne exammations and determination of blood 
chemistry were earned out every other day, 
and the animals were weighed weekly Fol- 
lowing this initial period blood pressure deter- 
minations were done twice weekty, urine was 
examined weekly, and weighing was carried 
out at semi-monthly intervals Blood chem- 
istry determinations and mspection of the eye- 
grounds were carried out at monthly intervals 
All animals were kept on this regimen for 
penods varying from i to 9 months before 
bemg allowed to become pregnant for the first 
time 

After the first pregnancy had termmated, a 
control penod of i month was observed before 
the next pregnancy occurred When concep- 
tion did not occur at the scheduled time, the 
animal was agam exposed to the male at 15- 
day intervals until pregnancy or death oc- 
curred 

Fetuses were recorded as to length, condi- 
tion, and number, and then discarded 
Following exposure to the male the abdo- 
men was gently palpated twice weekly Fe- 
tuses could usually be palpated after 12 days 
of gestation, and resorption could be deter- 
mined after this time by failure of the fetal 
ovoids to grow or by their sudden decrease in 
size or absence 

Six animals were allowed to live their full 
life term and the 6 remaining were sacnficed 
bv the intravenous mjection of 2 cubic centi- 
meters of 40 per cent formalin Following 
death, a complete autops)'^ was done within 4 
hours and sections of aU viscera, glands of 
internal secretion, and, on some occasions, 
bone marrow vere taken 

CONTROLS 

Nine non-pregnant female rabbits with aor- 
tic constriction proximal to the points of origin 
of the renal arteries were included in control 
group I A prehminar) control period similar 
to that described for the experimental animals 



Fig I Kidneys sliowing depressions of the cortex No 
adherence of the capsule uas noted here despite the 
marked “scamng ” 

was observed in this group Following aortic 
constrictions of varying degrees, these ani- 
mals were observed for varying lengths of 
time 2 animals were observed for 9 months, 
2 for 6 months, 2 for 4 months, and 2 for 3 
months Four of these animals died, and the 4 
remaining, stiU in good health, were then used 
as experimental animals in the pregnancy series 
One animal, followed for a year, was sacri- 
ficed 

Three female rabbits with aortic constric- 
tion earned out to reduce the lumen to Fi of 
the onginal cross-sectional area distal to the 
pomts of ongm of the renal arteries composed 
control group 2 Following a prehminar}' 
penod of observation, 3 months for animal i , 
4 months for animal 2, and 6 months for 
animal 3, each of these animals was subjected 
to repeated pregnancies 

Clinical observations, blood pressure deter- 
minations, urine examinations, and blood 
chemistr}' estimations were studied in both 
control groups according to the schedule given 
for the expenmental group and complete 
autopsies v ere done 

RESULTS 

We are unable to make a definite statement 
regarding the effect on longenty of repeated 
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prcfnisoes Ib animiU with rttnl b}'prrtca 
non bccauK of Cbe annll Kris, tiw oumbn 
tacrifictd tad the pf oea ce of mtrrcurmit 
puImoQtiy infecuon m aev e t al of th« anlmtU. 
\\e hare gtloed the geoeral mrpreukti Ihtt 
reprtted prcgnaac) d^ tu\T t detmnenUt 
effect on kmgerit) During the period of ge»- 
tttlon no «gnl Scant change in co^tioaof the 
animala wmi noted, and when depreiajoo wai 
tMted it wu ufutUy teen nnmechatefy follow 
ingdeCvcrj On I> one tnunil died while preg 
runt and bat one immediately following odU 
er> the mntimkr died In the Inlcrvml be 
tweeo pregiundei tnd the pathologictl find 
ingt In the*e tnimtU were not unlike tho*c of 
the remaining h\'pertensn‘c pregrunt anuntls. 

Fiir of the tnmulj cwicriird once and 
ne\TT tgam became pregnant Thrti animals 
conceiNTd twice 3 had 3 litter* and i became 
pregnant 4 timea. 

Of the fiut pHfgnanoe* 5^ per cent ended In 
re#orptK>Q 12 per cent in premature dcadbom 
(ctuiea, and 30 per cent m term dchi-ene* Of 
the second pregnancies 28 per cent ended fai 
resorption, 18 per cent in prraature dcHsTrles, 
and 44 per cent dcli\-ered nNdng term feliuet. 
Hft\ per cent of the third pregnanoe* were 
iTKwbed and the remainder went to tenn 


The animal pregnant for the fourth th« 
deh\TTed normal L\mg term fetuaea. It lefow 
that the mnltigrand has a iCghtlr 

better chance of obtaining Tuing term fctie»ev 
The degree of aorlK: constrictkni played a 
definite part in the outcome of the pregnancy 
Of the animals with 4 plus conatrurtton, 50 
per cent of the peegDinoes resulted In dcEmy 
of prematuie deadhom fetuses and 38 per cent 
In resorption of fetuset, while of thme ■nimak 
with J plus constnetioo 46 per cent dchvered 
term fetuses 6 per cent premature deadbom 
fetuset, and 48 per cent reaorbed the fetu>e*x 
LitUe effect was noted In relaUon to the 
length of time h\-pertcn*ion had bmi present 
before pregnano had ocruireii In anunali 
becoming pregnant i month foUoning sorlic 
constnetion 25 per cent of the fetav?s went to 
term while the rcmairKkr were resotbed Of 
those m whkfa 4 month* had clsp^ before 
pregnancy there resulted 50 per cent term 
fetuses 25 per cent premature and 15 per cent 
lesorbcd In arumals m which 6 months bad 
elapsed between constriction and pregnana 
35 per cent went to term and 73 per cent 
resorbed of those m which 0 months had 
elapsed 30 per cent went to term ami 50 per 
cent resorbed 
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An increase in blood pressure was noticeable 
in all animals at the end of i month Four 
animals averaged less than 20 millimeters 
mercury systolic pressure mcrease over the 
control level, 6 averaged 20 to 40 mdluneters 
mercury systolic pressure mcrease, and 2 con- 
stantly mamtamed above 50 millimeters mer- 
cury mcrease m systohc pressure AH animals 
with 4 plus constriction mamtamed a pressure 
of above 150 imihmeters mercury, 3 of the 
animals wiDi 2 plus constnction mamtamed 
this level or better, while the one animal with 
I plus constnction rarely attained more than 
140 mdhmeters mercury 
No defimte effect of the presence of a preg- 
nancy on the blood pressure findmgs was 
noted It has been a noticeable but not con- 
stant findmg that the blood pressure seems to 
be more unstable dunng the pregnancy, par- 
ticularly the first one As long as the animal 
remams m good condition, the blood pressure 
remams elevated and m a few animals there 
tends to be a gradual minimal mcrease m level 
Urme findmgs are for the most part nega- 
tive durmg the earher stages of the process 
Albuminuria is noted at inconstant mtervals 
in minimal amounts in the early stages of the 
hypertension and more frequently and in 
slightly greater amounts toward the end of the 
course, although usually no more than a heavy 
trace is seen An mcrease m renal mjury, as 
evidenced by more severe albummuna or in- 
creased numbers of casts m the urine, was not 
noted durmg pregnancy 

Blood pressure and urme findmgs m repre- 
sentative experimental animals are presented 
in Charts i, 2, 3, and 4^ 

The blood chemistry findmgs in both the 
pregnant and the non-grand state showed no 
significant variation from the control values 

Weight and dmical condition usually ran 
parallel With approach to term a gam m 
weight of 200 to 300 grams was noted, most 
of which was lost immediately following 
deliver)' 

Examination of the eye-grounds failed to 
show recognizable thickening of the vessels 
Occasional!}' definite spasm was made out. 




although the labile condition of the rabbit’s 
artenal tree makes subjective evaluation of 
spasm almost impossible A moderate amount 
of tortuosity was noted to develop m 3 am- 
mals No hemorrhages or exudates were seen 

PATHOLOGY 

In general the animals showed some evi- 
dence of recent weight loss, and 2 animals 
were obviously chromcally debihtated In 2 
animals small chrome stitch abscesses were 
noted, but m aU no evidence of a generalized 
peritoneal or pleural mflammatorj' process 
was noted 

Heart The heart showed marked left ven- 
tncular hj'pertrophy in 3 of the animals, mod- 
erate m 5, and no noticeable change m 4 
Grossly, these organs showed no evidence of 
hemorrhage, scamng, or marked fatty change 
The papiUary muscles and chordae tendmese 
showed hypertrophy when the left ventricular 
muscle was defimtely thickened Microscopi- 
cally, these myocardia usually showed no evi- 
dence of scars although in a few areas one 
gets the impression that there is a minimal 
amount of diffuse fibrous tissue prohferation 
and occasionally one finds small collections of 
round cells and fibroblasts 

Lungs Two animals showed defimte con- 
solidation of the lung m which the Bacdlus 
bronchisepticus could be isolated In 6 of the 
remammg animals m which death occurred 
spontaneously, 4 had definite pulmonary 
edema, and m the 2 others no definite gross 
lesions could be made out 

Adrenal The adrenals grossly were hyper- 
trophied m 8 cases This hypertrophy was con- 
fined almost entirely to the cortex and occurred 
bilaterally and equally No adenoma forma- 
tion was noted The adrenal hypertrophy 
noted grossly was thought to be cortical for 
the mam part and staining by scharlach R 
showed all layers of the cortex save the zona 
glomerulosa heavily packed with fat 

In 10 ammals, cells or collections of cells 
were found containing fatty matenal and 
cholesterol clefts These cells occasionally 
attained such proportions as to occupy '/lo to 
1/6 of the entire cross section of the gland 
Areas of necrosis were present in 2 of these 
larger cell nests 
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Qwt i. Blood prctam MdQzlBacBkatcs utaeqvjiTfay thm ertTOUcki 
id u «rma] vUb laodnu* coutrictk* el tb* kena praxtuJ aM &al ts 
pdaU «f etifte at tfa Rsat wnia . Tbc fint tmaucy {a tUi ciiIom] 
eccsrrtd taoolB kOovisf aottlc coBtrictloa. (BaUn tck) 

In thfa kod tW iofkf tll| ffckrta fcl^TwJreT ^M U X 

C^iWjiiH ttla tdd bol eat tiler bfmttmg- ^ pualar ;« ■ 
after benlinx- + laodertr fmmkrpf^j^ndcc cflnrlianif bnr7 
fl nrml i t kpetdprtatVwitftgbtMtaij. i lo d gatw coo cr ptiepil noatatiM 
eado( the perfodof f CT Ut fcj p. k. tndfcata naDtpOoo at frtw* ? laiiicatn 
proDetaro ddlvoTi T tafintri toi ftMri ddh. rrtd. 

Lrer Groaiy th< Ever m th«*e unhiuU kidoey corUx with rttndjoo (Fig t) It U 
ibowcd nttle (kvution fram normal, The rise o( interest, bcorrt-er that the apsules of the 
of the Ih-er depended grc«tf) og tbe state of Udneyt *trt umally not adherent to rjch 
Dntntion of tiu animal. Spontaoeoos liver anas of bjun Tbe Eoedullaiy norPons and 
disease coeddioda, cfaolangitia, etc. were ob- the pdres were not rrmaduhle. No evidence 
served to a mlninui degree tn a aQ[ma.la. No ofareteraiorpeHcdnatatMtiorinBainmatice 
drrbosb cd any type vas noted and micro- vas noted 

scDpic changes of Bgnlficance In these anfanals Microscopic study of these kidneys shoved 
TTcre not encounter^ areas which were cbaracterixcd by condensi 

Kidneys The fadneya of 3 of these anhnils lion of the maipi^iian coipusdes with cno- 
showed DO gross lesJoni whik In the 9 remain- centratkm of the nodn fn tbe giomemli 
Ing there were definite mulUjJe dqjressioni Bowman t capsule was osuaDy thkkojcd and 
occurring In both kld^ cortices Nwrying in the tubules in these areas were seen only tn 
slic from 0.5 to rxt mllncDelcr In efiameter to remnnnta. The Enlng cella of these tubules 
1 o to I 5 centimetm In diameter The> were were usually flattened and cootained mull 
dark retracted and resembled BCarring of tbe dark nudef The lamina were dilated and 



Af.1 p^nf. fBMl artwta danyi jeer ptrraackt. Tta fiiW J»t»n*«7 

e t-mi rt J 4 foDD»faj*»ortfc ooBtdetiwt {BiiWl No. S ) 
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prcpianrv occurnd 6 niont(i< follo«i!if; tlic dcxclopmcnl of Iupcrtcn'ion 
(Rabbit \o IT ) 


usualK contained In aline I he inlcr- 

slilial tissue consisted of dense scar tissue 
with \ar\inR amounts of round cell infiltra- 
tion \rlcnolar thief eninp was marked in 
such areas (Eig 2) 

In 6 animals definite areas of atropln of 
the tubular epithelium wi re noted (Eig 3) In 
3 animals definite h\ aline thrombi in sceeral 
ot the glomcnili w ere noted (Eig j) 1 Ins w as 
not a sinking finding, howtacr Basement 
membrane thickening was carefulh looked 
for and more than an occasional thickening of 
one tuft could not be demonstrated Definite 
round cell infiltration of the pcKis and p\ra- 
mids could be shown in onl\ one animal 

Ovanes and uterus No speafic changes 
could be made out in these organs 

Aorta GrossU, all but 3 of the S aort c 
examined showed eaidence of atheromatous 
plaque formation in the thoracic and upper 
abdominal aorta These plaques waned in 
size from pin-point j ellow flakes to flat yel- 


low ish, white shun areas 3 to 5 millimeters m 
length I millimeter in width, and were notice- 
abl\ elexated Ihcsc were most noticeable 
in (he arch and the upper thoracic portion of 
the aorta and freqiicnth, although not ex- 
chisneh, around the mouths of xcsscls 
Microscopiealh , the jellowish plaques dc- 
seribed grossly showed that the intima was 
tliickencel by the infiltration of pale-staimng, 
amorphous material with dilTuscly scattered 
nuclei of wandering cells Fat stains on these 
plaques showed that the amorphous material 
contained a large amount of matenal which 
stained with scliarlach R, most of wdneh 
seemed to be contained in the macrophages 
Elastic tissue stains showed definite redupli- 
cation and fibrillation of the mtenial clastic 
lamella in many of these areas 
(lUt No evidence of ulceration, hemorrhage, 
or membrane formation w as noted and, micro- 
scopically, the mucosal and the muscular 
layers xxcre normal 



Chart 4, Blood pressure and unne findings in an animal txtUi severe aortic constnction pro'ximal and distal to the 
points of origin of the renal arteries followed by pregnancy 9 months after development of hypertension (Rabbit No 17 ) 
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Lsser Gro«l> the Ihrr Lo tboe ■nimwl* 
ibovcd bttk demlioQ from aormftl. Tbe tise 
of tbe Ii\TT depended gratlj on Ibe cute of 
nutrition of the uUnil. S^MnUneous Dtvt 
dijnce cocddlodi, cbolingitiA, etc ven ob- 
*m¥d to C minimal defiee in J ■mmak, Ko 
dnborii of any t>pe was noted and mlcto- 
scopic rhang nt of dgiilficxnce la tbesc animals 
were not encounter^ 

Kidneys Tbe fadnej-i of 3 of these animals 
showed DO grots leslota while In tbe 9 mnaln- 
Ing there were definite maldplc depretskns 
ocouring in both kidney cortices ^wiying In 
slie from 0.5 to ixt millimeter In diameter to 
1^ to 1 s centimeters In diameter They were 
dark, retraaed and resembled scarring of tbe 


ksdney cnlex with retiactloQ (Fig. i) It Is 
of bterest bowe i TT that the capiuka of tbe 
kidne>a were usually not adbemt to soch 
areas of bjui> Tbe meduIlirT wrtlass and 
the pelves were not remarkable. No endetee 
of Qjretertl or pdne dHaUtloD or infiannnaUiai 
was noted 

Mkroacopc study of these kidneja showed 
areas which were characteriard by c oD de na 
Oeo of the maiplghlan coepesdes with ojo- 
centratlon of the ducW in the glocwrulL 
Bowman s capsule was nsuaDy thickened and 
the tubules in these areas were seen only b 
remnants Tbe lining cells of these tnlwles 
were osuall} flattened and coolained nnaD 
dark nudd The himina were dilated and 
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Chart 3 Blood pressure and unne findings dunng t\\o pregnancies in 
an animal in uhicli the aorta had been moderatelj constricted The first 
pregnancj occurred 6 months follomng the deiclopment of hypertension 
(Rabbit No 2i ) 


usually contained hj'aline casts The inter- 
stitial tissue consisted of dense scar tissue 
with varying amounts of round cell infiltra- 
tion Artenolar thickening was marked in 
such areas (Fig 2) 

In 6 animals definite areas of atroph}'- of 
the tubular epithelium were noted (Fig 3) In 
3 animals definite hyaline thrombi m several 
of the glomeruh were noted (Fig 4) This was 
not a striking finding, however Basement 
membrane thickenmg was carefully looked 
for and more than an occasional thickening of 
one tuft could not be demonstrated Definite 
round cell infiltration of the pelvis and pyra- 
mids could be shown in only one animal 

Ovanes and uterus No speafic changes 
could be made out in these organs 

Aorlu Grossly, all but 3 of the 8 aorta, 
exammed showed evidence of atheromatous 
plaque formation in the thoraac and upper 
abdommal aorta These plaques vaned in 
size from pin-pomt yellow flakes to flat yel- 


lowish, white shiny areas 3 to 5 millimeters in 
length, I millimeter in width, and were notice- 
ably elevated These were most noticeable 
m the arch and the upper thoracic portion of 
the aorta and frequently, although not ex- 
clusively, around the mouths of vessels 
hlicroscopically, the yellowish plaques de- 
scribed grossly showed that the mtima was 
thickened by the infiltration of pale-staining, 
amorphous material with diffusely scattered 
nuclei of wandering cells Fat stains on these 
plaques showed that the amorphous material 
contained a large amount of material which 
stained wuth scharlach R, most of which 
seemed to be contained in the macrophages 
Elastic tissue stains showed definite redupli- 
cation and fibrillation of the internal elastic 
lamella m many of these areas 

Gut No e\ndencc of ulceration, hemorrhage, 
or membrane formation was noted and, micro- 
scopically, the mucosal and the muscular 
layers were normal 



^ pressure and unne findings in an animal with severe aorbe constnction proximal and distal to the 

iKJinis 01 ongm of the renal artencs followed by pregnancy g months after development of hypertension (RabbitNo 17 ) 
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(uftal to tbt pofeli c4 origin of Um mal TcWi*. (RobUt No. j ) ^ 


Paroikymdj In 3 ^mmali 1 dffialte <0- 
largement ol the paiathyiold tl«a« amid be 
ma^ craL ThU w« not certiilQ In the r emotn 
mg an fan all in the grou althtmgh 3 additional 
ammaU tbatrtd ftnking amounu 0/ paimth) 
roki tuaue in accboni of the th\Told ^aad 

No pathologj amid be foimd m the brain, 
pftaltarr tbyiwJ or booe marroir 

covruaLS 

Centrti {rnp t In thia group were o anl 
mik vlth aortic asostriedon ptfudmal and 
dstal to the points of origin of the rani ves* 
kU and in which no pregnincr had occuned. 
Tbe length of life m this group is aot aigaih 
cant as it contained animali irhlch dl^ or 
Tcere sacrificed early In the eipenroent. None 
of these animals was given an opportanlty to 
become pregnant. All animals showed an 
Increase In blood pressure. Two attained 
p t ea s orei vhidi avoaged more than 50 mlin 
meten tneremy abore the control leref and 
a averaged from ao to 40 milHmeten mercory 
above, whDe the < remaining maintained aver 
age pressures of less than » milHmeten mer 
cury above the control le^'eL Tbe general 
curve* of tdood pressure levds were identical 
with those of the eip ea im etital grot^ 

Urine findings were usually negatfre ooJj 
a wnimiU bad mild albrnninmia and cyiin- 
dnina Immediately following tortk constrlc 
tJOtL Chart 5 abow* the effect of this procedure 
on a repreaen lathe animaL lllnimam pres- 
sure elAeUon and no nnnarv changes were 
noted. Blood chemistry findings showed no 
significant reriatton from oormil Weight 
changes were not remarkable and the eye 
(Toui^ showed do significant change*. 


AIJ pathological changes noted In tbe aperk 
meota] group were present In the 5 Mnl^aU 
of this group which were examined bat to a 
much lew marked degree. This is easOy ent r e 
lated with the leiigth of these ■nmiiU 
were h^’pertensive and with the degrw of 
efcvatwn in press ure sustalned- 
Cffnini gnw/ t In this group were 3 an! 
mals In which aortic coosuiettoo had been 
petfonned distal to the pouts of ongm of the 
reniJ vewds. Tbe dmlcal condjtkn a^wegfat 
remained good and fairly constant throogbont 
tbe esperunent All thm anlnisU vne aav 
fkrd. In none wxs a dgnlficant pemsteot 
eleradoa of blood praoure noted although 
one animal sbovnl a low grade elcvatkm 
of pressure beginning so day* following tor 
tic omstricticm and lasting approxiniitely i 
month. Tbe urine remained coustanlly ncgi 
live for albumin cells, and casts. Blood pres- 
sure and unne finefings daring the experiment 
are danfroMtnied for a re piea e n tadre afliouJ 
In Chart 6 Wei^t changes were noted only 
during pregnancy and were similar to those 
noted m the experimental group Eye-grounds 
showed no significant vanatiem from oormal. 
No deviaboo from normal was pcodaced ia 
these fonctioaf by pregnancy The poatire 
findings at postmortem were funlted to a mini- 
mal spontaneous nephritis. The aortas were 
searched for atheromatous placpics and none 

found. 

UMLTSis or rrvor 

We arc at a Ion to explain why reducing tbe 
leoal Wood flow In the pregnant anhnal pro- 
duces a fatal vascnpaitiC syndrome while 
pregnancy In tbe snlmsl with reduced renal 
Wood flow prodoces little, if any effect. 
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Chart 6 Blood pressure and unne findings on an animal with constriction of the aorta dis- 
tal to the points of on^ of the renal vessels Two premancies were experienced dunng 
this penod, both of which went to term (Rabbit No 37 J 


It seems probable that the life expectancy 
of hypertensive animals is decreased by re- 
peated pregnanaes The cause of death is 
usually a secondary infection which has super- 
imposed itself upon general debiht}^ It seems 
likely that cardiac failure, vascular accident, 
and renal failure would account for a fair 
proportion of the deaths, as is seen in the 
human with hypertensive diseases and eclamp- 
sia, had not early death taken place by 
secondary causes 

Fetal prognosis is qmte poor m these am- 
mals, only 40 per cent of the pregnancies 
resultmg m hvmg term fetuses This is quite 
similar to the condition existmg m the human 
with chrome nephritis in which a similar high 
fetal mortahty rate is noted The mechamsm 
for this low proportion of hvmg fetuses, both 
m the rabbit with hypertension and in the 
human nephntic that suggests itself is anemia 
to the uterus by the severe vasospasm which 
leads to placental anemia and infarction and 
fetal death with expulsion or resorption 
The length of time elapsmg between the 
production of hypertension and the first preg- 
nancy, and the degree of hypertension seemed 
to play no part m prognosis for the fetus, 
although there seems to be a defimte mcrease 
m number of term fetuses with succeeding 
pregnanaes and with minimal degrees of aortic 
constriction 

It IS noticeable that the degree of aortic 
constriction is usually parallel to the degree 
of hypertension, the madence of albummuna, 
the degree of renal damage, cardiac hyper- 
trophy, and the degree of atheromatous plaque 
formation m the aorta All of these factors 
were also accentuated by time when more 


than a mimmal amount of hypertension 
existed 

We have been unable to demonstrate that 
repeated pregnancies alter the course of these 
hypertensive animals No evident change m 
the blood pressure levels can be demonstrated 
and urme findmgs show no significant changes 
when compared with control animals with the 
same degree of injury An attempt was made 
to do renal function tests, but these were con- 
sidered of no value due to the remarkable 
variations m clearance values obtained in 
control animals This failure to find a nse in 
tension and mcrease in albummuna seems tc 
be in direct contrast to what is found 01 
beheved to be true with the human with 
chronic nephntis in which the classical course 
IS a nse in blood pressure dunng the earlj 
parts of pregnancy to a fall dunng dehveiy 
but to a level a httle higher than that noted 
before the pregnancy 

The pathological findmgs, particularly oi 
the kidney, aorta, and adrenals, are note- 
worthy 

The failure to demonstrate artenolar chang- 
es m the eye-grounds of these animals is dis- 
appomtmg but perhaps not strange, as the 
labile vascular system of this animal makes 
objective determinations of this nature diffi- 
cult m mimmal grades of artenolar thickening 
The changes m the artenolar tree m other por- 
tions of the animal, however, bear comment 
as moderate amounts of thickening are quite 
defimte in the bram and kidney 

We beheve that these studies have definite 
beanng on the attempt to hnk the toxemias 
of pregnancy and their sequelae to the nephro- 
scleroses by a common etiological agent 


SURGERY G\'VECOLOGr AND OBSTETRICS 


The most recent and probably the roost 
latisfactory cbudficatkrn o( the toxemias of 
prcfnaDcy Iiai been based on the desrec of 
hj’pcrtetttion, albuminuria, and vascular and 
renal damage as evidenced during and foQov 
Ing pfegoancy In the follow-up of auch 
patients one Is impressed with the evidence 
that, althou^ many have farther pregnancies 
with DO eviaence of hypertensian or vascular 
and renal pathology in others the disease has 
not ceased with the deU\'er^ of the babj since 
u many as 50 per cent dewlop what is later 
datslficd as essential hypertcnsiaQ dironlc 
nephritis, or cme 0! the fubd^vtuona of this 
group of Byndroroea. We are also cognisant 
^ a small mup of these paUents wtu have 
mUd tOTTirnia of pregnancy with the hist baby 
essential hjpertoisloa with Uk foQowiog, and 
chronic aepiuita with the third. There 
to be nttle doubt that m roost patfents 
repeated pregnancy tends to accentuate this 
rate of progreaswo- 

It leans Hkefy Out the aeventy of the 
toxemia panDels the degree of reduction of 
renal blo^ flow which occurs ianKg (alatwH 
and that the subsequent coarse is detenuned 
by the renal and s-ascular status pnor to 
pregnancy in adiiiicn tc the permanent vas- 
cular flsmug ff produced by the prolonged \*as- 
nilsr aasodated with that type of 

gestation. 

cCCTcursiovs 

Repeated prcgnanoei in rabbits with vary 
mg degrees of hypertension produced by renisl 
i*r>ii»mta haNT no noticeable effect on Wood 
pleasu re, altramlnuxia, or histological renal 
changes. 

The life expectancy of these animals teems 
to be decreased. 

Fetal resorptioa and death occurs In a largo 
percentage of these snimila 

Adrenal, renal, and aortic histological 
changes are reported 

The evKkoce for a common etiological 
■gent of the ‘toxemias of pregnancy and the 
nephroscleroses Is supported. 
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NASAL SIMULTANEOUS GASTRODUODENAL ASPIRATOR 
Iti Uic m Postopcntivc Giitro-lntcnijul tnd AMomuul Sargcry 

MOSES EIN-HOHN HLD New Toti, New York 


T he nual gtstnxhiodnial uptntot 
appGc&lkin in nuny gutn^ 
Intrtfinil tJ>d abdominal ctuflcal 
aroifitioQi, partlcularlv In Intotinal 
ottttnictioii. 

Intatinal obstmetioa U a CDiMlIlion m wlildk 
fecal movement i5 prevented or Impeded by 
atber cocapdete or partial oedusion of the 
bcnrel lumeiL The primary oune la eoUitly 
mcchanJeal and b due to a hiding of ti 4 
lumen of the bowel from within or to com 
preasion from withcmt, with the traptjon of 
those cooditioaa which prroduce paralyiU of 
the muscolax wall of the bowel Thu latter 
type whidi b known as the paralytic fonn, 
may be reflex or due to inflaiiunatioQi, 
inteadnal tiamna, or shock. 

lotesUnal obttrncbOQ brings oo a gtoop of 
symptoms and signs, the moat Imponaot of 
these being oolic like Intctrafttent pam, venit 
ing, and dlstentioii. \ omiting is an early and 
prominent sv-mptom and ttsi^y projectile m 
character with the onset of obstruction. It 
comes on long before regurgitation of intes- 
tinal contents (oto the stomach takes place. 
If the obatruclkm is high, the damming back 
of digestive folces rcKilU in a regurgitant 
typo of i-onUdng which b accoenpinied by 
nansea and a continoons whether or not food 
or fluid b given by month. True fecal i-omlt 
lag u rarct) oboerred- 

Oa the other hand m low obstroebon, 
vomiting b a late feature and may be absent 
throughoot the course of the dla cas e. Votnit 
mg causes a loss of bodv fluida, dehydration 
and with it b assoaated a dbturbance of the 
pbyilcocbemica] balance manifested Hilefly 
bi the loss of sodium and chloride Ions. 

In low obstructiDn, the usual sign b dbten 
tion. TTie sequence of ei-cnts in the piodoc 
bon of distention u as foDowi At the lite of 
the obstructioo, the advance of fecal material 
b halted, thus producing a stasis. To over 
come thb staab an Increase In the mtcstinal 


peristaltic action lakes place along with an 
inoeaatd outpouring of secrebonj from the 
ndghboiing organs. Uith thb added secre- 
tloQ there b an accumulaboa of gas, the source 
of which b eaaentlall) swaDowed air also air 
that has diflnacd through the Intestinal wall 
and gas that has lonoed from ferroentarioa. 

K ti^actkn and decom position of Ingested 
>ds. 

In DOnnal cocdltions, 90 per cent of tUs 
gas IS absorbed and exhaled through the iungs, 
and the remainder b eipeDed by way of the 
rectum. In intestinal obstruction, however 
there occun a dcotaae in, or an absence of 
the ahaoipUve capodty of the iBlrttinal 
mucosa whkh causes fluids and guet to ac 
cumu late above the point of obetmetioa, ths 
augmenting the mtrm Intestinal pres sare wfaicfa 
tba gives rise to dotestlon. The nocab- 
Kirbahle gases are usually methane, h>'(lrogea 
nitrogeo, and the teniar> amlnei, enstitnt 
ing w bulk of gases causing (fistccticio. 

If thb inoeased dbtendoQ remains uocor 
retted for any length of time, vasdular changes 
and necrosb of the bowel srall wfl] fnentanfy 
result with the deixlopmcnt of an cver-deep- 
ecin; toxemia. 

In spite of the great advances made In medJ- 
dne and surgery and notwithstandiog the 
great progress c^e m onr knowledge of that 
corMfinnn, and In our din! cal obsemtlocs, 
phvslcal examination, and in the IntroductloB 
of new methods, intestinal obstructioD re- 
mains one of the roost senotts CDmStkios coo 
fronting the profesiioo, and while there has 
been a substantiil deoease In Its mortality 
the desUh rate BtlD contmues to be appalling 
Tbe Glerature la replete with data athcred 
by surgeons from bos^tal records which show 
a high death rate from Intestinal obstruction, 
the average being be t ween 60 to 75 per cent 
up to 1976 

Best m tns article reports Gmllamc 1 its 
tbtks of a mortality of 63J per cent m a 



EINHORN NASAL SIMULTANEOUS GASTRODUODENAL ASPIRATOR 


49 


senes of 3,269 cases, Arhurst’s 69 3 per cent 
m 346 cases, and Lee and Downes’ figures of 
75 per cent C Jeff Miller, of the New Orleans 
Charity Hospital, found a gross mortahty 
of 61 per cent m 343 cases of intestinal ob- 
struction A substantial decrease m the death 
rate is revealed m the later statistics of Moss 
of the same mstitution covenng the period 
from 1930 to 1934 who found m a senes of 
340 cases a mortality of 31 7 per cent, or less 
than half of Miller’s senes On the other hand, 
Boyce, contmumg these studies and covenng 
the penod from 1933 to 1936, reported a 
shghtly higher mortahty of 36 3 per cent 
Van Buren and Smith found that the mor- 
tahty of acute cases in theu hospital dropped 
from 66 per cent in the 5 year penod from 1919 
to 1924 to 29 6 per cent m 1932 to 1937 
Burgess, of London, found that m the 1,042 
cases of intestmal obstruction studied by him, 
395 patients died, or a gross mortahty of 
37 9 per cent North, of Philadelphia, col- 
lected his mortahty statistics from a series in 
the literature totaling 1,625 cas^s mcludmg 
200 patients of his own, of whom 425 died, or 
a gross mortahty of 29 2 per cent 
This substantial lowenng of the mortality, 
as revealed by the above data, was due to a 
number of factors, such as improved medical 
skill m diagnosmg the condition, early opera- 
tive mtervention and the selection of the 
optimum time, smce it became apparent that 
intestmal obstruction must be reheved before 
distention had progressed to such a degree 
that it would mterfere with the blood suppty 
of the bowel Rehabilitation of the patient 
was found to be of prime importance and this 
was accomphshed by the admmistration of 
fluids m the form of glucose solutions either 
subcutaneously or mtravenously to overcome 
dehydration which reduces the nonprotein 
nitrogen of the blood, promotes diuresis and 
enhances the fiver’s detoxifymg function 
The induced hj'pochloremia was corrected by 
gmng sodium chlonde m sufficient amounts 
to raise the blood chlonde level, thus mcreas- 
mg penstalsis and augmentmg the tone of the 
boivel Gastnc lavage, before operation, re- 
moved a considerable amount of the protein 
disintegration products responsible for the 
production of the toxemia 


In addition to these factors, a major part in 
lowenng the mortahty from intestinal ob- 
struction was played by decompression The 
oldest method of decompression was that of 
blmd puncture of the distended loops of the 
bowel by means of a needle or trocar A more 
controlled method of decompression— enter- 
ostomy— has been practiced with greater 
success in the last 75 years 

The modem conception of the term decom- 
pression relates to the use of tubes mtroduced 
into the gastro-mtestmal tract by way of the 
nasal or oral routes This method of effectmg 
rehef of distention is, likewise, not new 
Kussmaul and Cahn, m 1884, first used an 
elastic stomach tube for aispiratmg purposes 
and reported that such a form of treatment 
thmmished the mtra-abdommal pressure, re- 
duced the size of the bowel proximal to the 
pomt of obstruction, and retarded violent 
penstalsis 

With the advent of the small cahbered tube, 
gastnc and duodenal dramage was greatly 
facihtated Westermann, m 1910, reported 
the use of such tubes by the nasal route for 
contmuous dramage m cases of ileus assoaated 
with pentomtis and stated that such a method 
of procedure was first used by Tanmer m the 
year 1888 

Levm, m 1921, introduced a tipless gastro- 
duodenal catheter tube, suggestmg the nasal 
route m place of the oral for mtroduction 
The tube had a velvet edge at its terminal end, 
exactly hke a urethral catheter. No 14 to 16 
French, with a few oval side openmgs at its 
end He claimed that the employment of this 
nasal route in its introduction eliminated any 
discomfort or choking sensation on the part 
of the patient The nasal route has not found 
much favor among gastro-enterologists in this 
country who contend that the oral method 
was far more preferable They also claimed 
that for successful mtubation of the duodenum 
the tube required weighting at its terrrunal 
end, so as to keep it m its proper place along 
the stomach pathway in its progress to the 
pylorus and to accelerate its entrance mto the 
duodenum The tube, in the course of the 
following few years, found its greatest apphca- 
tion in surgery, and achieved its greatest 
popularity in postoperative drainage 
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T he naal gastrodiMdnxal Mplntor 
fiodi ftppticatim m muy gistro- 
inteftinu and abdomloal curgica] 
coodjtkxn*, partiCulari) In Intestinal 
oUtmetion. 

In tcctual obftructKm is c oxuli tkm in wUefa 
fecal moTtment U pre%Tnted or Impeded by 
either comf^te or partUl oedustoo of the 
bcnrel lomen. The pnznary cause U cntfiely 
mechamcal aod Is doe to a bloddog of the 
lumen of the bowd from within or to com- 
prcKfoQ from without, with the exception of 
those conditions which firodace paraljils of 
the mttscaUr wall of the bowd. Thh latter 
type whkh U known as the paralytic form, 
may be re£ex or toxic doe to mflammarioiw, 
intesdnaJ trauma, or shock. 

Intestinal obstmetkm brings on a group of 
symptoms tod *|gcia, the most important of 
these hdagCDlic-ue intermittent pain xvtmt 
log, tnd cuitentioo. Vocniung is to early and 
prominent tjmptom tnd usually projectile In 
rharsi-fer With the OQSCt of obsttniiloo It 
comes on long before regorgitatiDn of Intes- 
tinal contents into tbe stocnach takes pdace. 
If the obstroction is high, the damming back 
of digestive jokes re^ls In t regorgitanl 
type of \Timitmg which Is aceornpanied bv 
n«Tt«/»w and b cootinoous whether or not food 
or fluid U ^"cn bj moath. True fecal \'oailt 
mg is rarely obsermL 

On the other hand In low obstnictiOD 
vomiting Is a late feature and may be absent 
throughout the coarae of the discssr. Vomit 
mg causes a kw of body fluids, dehydration 
ai^ with it IS SHOcittrd a disturbance of the 
yxkocbemkal h*Jjnre manifested c hiefl y 
tbe loss of sodium and chloride Ions. 

In low otstnictioei, the usasl sign b dbten 
tioo. The sequence of events In the piodoc 
tion of dbteotion b as follows At the site of 
the obstruction, tbe advance of fecal material 
b halted thus producing a stasb. Tb over 
come thb stasb an increase In the mtesUnal 


pcnstalbc action takes place along with an 
increaaed caitpouring of secretions from tbe 
oefghborfag organs, lilth thb added secre 
tloD there b an accumulation of gas, the source 
of which b esKndally swallowed ah also ah 
that has diffused through the {ntestuial wail 
and gas that has formed from fennentatloo 
jjutrefaclioQ, and decomposition of Ingested 

In normal conditions, 90 per cent of thu 
gas b absorbed and exhaled throo^ the lungs, 
and the remainder b expelled by way of tie 
rectum. In intestinal oostructlon, bowtvrr 
there occurs a decrease to or an absence of 
the absoiptive apadty of tbe totesttotJ 
muom which causes fluids and gases to tc 
cumulate above tbe point of obstnidioo, thus 
aogmmtjpg the totra-totottoal pieaaore which 
thn give* tbe to drsieotion. The Douib' 
aorbabfe gases are ujoally methane hydrogeo 
nitrogen, and the terUirv constitot 

tog the bulk of gases causing distention. 

If thb increased dlstentioQ remains aocor 
rected for any length of time vascular changes 
and necrosb of the bowel wafl will inevitably 
result with the development of an ever-deep- 
emng toxemia. 

In spite of tbe great ad\'ances made to metfl- 
dne and surgery and notwithstandtog tbe 
great prog r es s made In our knowledge of tint 
condition and In our dinkal observatwm, 
pbyaical examinaUcm, and to the totrodactioo 
of new methods, mtestinal obatructiou re 
mnini oQC of the most serious coodrtioos coo 
fronting the profesdoo and, while there hu 
been a lubstanlial decrease to Its mortaEty 
the death rate still continues to be sppallliig 

The Utrrature b replete with data pthcred 
by surgeons from hospital records wtueb ibere 
a high death rate from intestinal ehstructioo, 
the a\-crage bring between 60 to 75 per cent 
up to 1916 

Best to hb artide reports GuUlttmtt sis 
tbbes of a mortalitv of 6yj per cent to * 
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senes of 3,269 cases, Aihurst’s 69 3 per cent 
in 346 cases, and Lee and Downes’ figures of 
75 per cent C Jeff Miller, of the New Orleans 
Chanty Hospital, found a gross mortahtv 
of 61 per cent in 343 cases of intestinal ob- 
struction A substantial decrease in the death 
rate is revealed in the later statistics of Moss 
of the same institution covering the penod 
from 1930 to 1934 who found m a senes of 
340 cases a mortality of 31 7 per cent, or less 
than half of Mdler’s senes On the other hand, 
Boyce, continumg these studies and covermg 
the penod from 1933 to 1936, reported a 
slightly higher mortahty of 36 3 per cent 
Van Buren and Smith found that the mor- 
tahty of acute cases in their hospital dropped 
from 66 per cent m the 5 year penod from 1919 
to 1924 to 29 6 per cent in 1932 to 1937 
Burgess, of London, found that in the 1,042 
cases of intestinal obstruction studied by lum, 
395 patients died, or a gross mortahty of 
37 9 per cent North, of Philadelphia, col- 
lected his mortahty statistics from a senes in 
the literature totaling 1,625 cases includmg 
200 patients of his own, of whom 425 died, or 
a gross mortahty of 29 2 per cent 
This substantial lowering of the mortalitj', 
as revealed by the above data, was due to a 
number of factors, such as improved medical 
skill in diagnosing the condition, early opera- 
tive inten^ention and the selection of the 
optimum time, smee it became apparent that 
intestmal obstruction must be reheved before 
distention had progressed to such a degree 
that It would interfere with the blood supply 
of the bow'el Rehabilitation of the patient 
w as found to be of prime importance and this 
was accomphshed by the adimnistration of 
fluids m the form of glucose solutions either 
subcutaneously or mtravenousty to overcome 
deh} dration which reduces the nonprotein 
nitrogen of the blood, promotes diuresis and 
enhances the hver’s detovifjmg function 
The induced hypochloremia was corrected by 
gn mg sodium chlonde in suffiaent amounts 
to raise tlic blood chloride le\el, thus mcreas- 
mg pcnstalsis and augmenbng the tone of the 
bowd Gastnc la-vagc, before operation, re- 
mo\cd a considerable amount of the protein 
disintegration products responsible for the 
production of the toxemia 


In addition to these factors, a major part m 
lowenng the mortahty from intestinal ob- 
struction was plaj'^ed by decompression The 
oldest method of decompression was that of 
blind puncture of the distended loops of the 
bowel by means of a needle or trocar A more 
controlled method of decompression— enter- 
ostomy — has been practiced with greater 
success m the last 75 years 

The modern conception of the term decom- 
pression relates to the use of tubes mtroduced 
into the gastro-mtestinal tract b)' way of the 
nasal or oral routes This method of effectmg 
rehef of distention is, hkewise, not new" 
Kussmaul and Cahn, in 1884, first used an 
elastic stomach tube for aspuatmg purposes 
and reported that such a form of treatment 
dimimshed the mtra-abdommal pressure, re- 
duced the size of the bowel proximal to the 
pomt of obstruction, and retarded violent 
penstalsis 

With the advent of the small cahbered tube, 
gastnc and duodenal dramage was greatly 
facditated Westermann, m 1910, reported 
the use of such tubes by the nasal route for 
continuous drainage in cases of ileus assoaated 
with pentonitis and stated that such a method 
of procedure was first used by Tannier in the 
year 1888 

Levin, in 1921, introduced a tipless gastro- 
duodenal catheter tube, suggestmg the nasal 
route in place of the oral for introduction 
The tube had a velvet edge at its terminal end, 
exactly like a urethral catheter. No 14 to 16 
French, with a few oval side openings at its 
end He claimed that the emplojment of this 
nasal route in its introduction eliminated any 
discomfort or choking sensation on the part 
of the patient The nasal route has not found 
much favor among gastro-cnterologists m this 
countrx" who contend that the oral method 
was far more preferable They also claimed 
that for successful mtubation of the duodenum 
the tube required weighting at its terminal 
end, so as to keep it in its proper place along 
the stomach pathway in its progress to the 
px lorus and to accelerate its entrance into the 
duodenum The tube, m the course of the 
following few \cars, found its greatest applica- 
tion in suTgerx, and achicxed its greatest 
popular! tj in postoperatne drainage 
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Wtrd m i«5 td^-ocHed tbe lac of gutnc 
intubation with auction fn the trentmcnt of 
Intestinal ohstructioiL 


McIntt and hli a>*worker». In 19*6 used 
amill ciEbcrcd tubes as a prophylaxis in the 
postopcrati\T trcatmmt of ilna, demon 
straUnj that the pcewncc of gai was due 
largely to swallowed air 
For the past ao yean, Wangensteen haa 
Intcrtsted himself m the probloni of Intes- 
tinal obstructKra en|;aglng In extensive ex 
peri mental studies, the restilts of which be has 
applied clinically As a su rgeon be has bad 
the opportunity to operate in a nnmber of 
obatructisT mtesdnal ttsutg the de 

cocopresiion method In aH of them. Bis 
method of decompresdon consisted at first, 
m introdoong an ordinary Lesdn nasal tube 


at the end of which was attached a suction 
ephonage apparatus. It soon betmme ap- 
parent bosTesTT to aogensteen and his 00- 
wcuhen that such a tube sdien placed In the 
stomach would not keep that tIscqs contisn 
omly empty and sroula be effectual only tn- 
tennittentiy u the stoma cb filled again. More 
over drainage of the doodeoam coold not be 
tcpompUahed, except when there existed re- 
gurgitation of tltf duodenal contoits back 
mto tbe stomach, because the activity of the 
pyloric ^itdocter usually Interrupts tbe con- 
tinuity of tbe stomach and small Intestines 
as a tingle tube, Sesides, in order to accom 
pUsh a tuccetsfol Intubation of the duodenum 
For decompreisioci, it was neccasa*^ to wdght 
its terminal tip to as to accdeiate its entrance 
through the mdonis into tbe duodenum. Id 
order to obtain a succeaiful decompcmVin, 
they realised the neceadty of lipbocung both 
the contents of tbe stomsci and duodemun 
at the tame time. 

Keeping these points in mind Wangensteen 
and his co-workers (17) nxxSSed the ordinary 
TT^tal tube by having the last 4 laches of the 
ti»TTntnaI wwt of the tubc Impregnated with 
VxH to fadlitate Its entrance Into the duo- 
denum. They also increased the number of 
openings, p1s<-ing 9 of than In the last 10 
laches of the tube b tbe belief that, with the 
anchoring of th^ tc rmlnil end In the duo- 
denum coDtirraous suctk* ripbouage coold 
be executed simultaneously from the s t om a ch 


and from the upper retches of tbe btestkti 
canaL Whether this could be reiJly accoco- 
pUsbed win be later 

Intestinal decotnpreaawa b a NtlusbJe pie 
operative measure to ohstractlon of the lower 
small bowd whUo preparations for surgery 
are being made. Fmt, it allows gastric lavage 
which can be repeated untD tbe return flni^ 
dear Then the tube may be advanced for 
thcr into the duodenum thereby removiag 
accumulated liquid and gaseous material frccn 
the upper bowd and In thb TTnnn«T redndof 
or minmiilng the degree of fade resorpbon. 
Such dccompresskm alto obviates i-ocdtlog 
and prevents dhtentiom It b of cEstiiict ad 
vantage in that it decompresses tie bowd 
graduaDy rather than abruptly and thia re- 
duces the Intrahnnlnil pressure before irrep- 
ajai^ dazna^ b done, while, at tbe ttat 
time It p ca mta the intestines and to 

CDOtracL By sneh means, patientk cen- 
enJ pbyslcsJ condltloQ b improved and be 
becomes a better surgical rise the suigroo 
may open the abdomen calmly and do the 
nermary suigcj) with ajuraace that the 
Indlvidnal will pass thr ough the ordeal with- 
out the danger of gangrene or rupture of tbe 
bowd. 

After operation, decompresskn b of enor 
mous value not only m relieving ^stentioD 
and In draining the bowcL but also in pro- 
tecting it, as It were, until It can regain Ib 
Donoal tone. By keeping the stomach cemty 
nausea and vomiting after operatioo are eSml 
Dated, the patient n comfortable, as proved 
by the figures of Wangensteen (17) re- 
duced tbe bodeoce of the symptoms by me 
don nphonage from 90 to 15 per cent De- 
compresBon andoubtedly has added to tbe 
operative safety of the patient b aentf btes- 
frfas] obstruction and to bb pos lope rathe 
comfort. 

Thus It b seen that decompresaiori at times 
offers a 0/ relieving the pabents dis- 

tention, without MXiatlon. Tib procedure 
tnaYw it also possible to delay surgery afdy 
until the patient s general cendioon b Im- 
proved Tin hb fiuid and chemfcaJ ba l i n g be- 
comes Donnal Operation then bccoiDci a 
procedure of election rather than one of oner 
gency The technical difficulties atteodaul 
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Fig I Author’s double channel esophageal lavage tube 


upon the operation on distended loops is re- 
moved 

Soon after Wangensteen’s enli gh tening con- 
tributions came the iLLummating work of 
Abbott, Miller and Johnson (12) They de- 
signed a double lumen tube, the basic prmciple 
of which IS the same as that which had for 
some time been used in colonic imgations 
The larger channel which serves as an aspira- 
tor, extends distally to the perforated tip 
attached to the end of the tube The smaller 
channel serves as a passage for air for an m- 
flation balloon placed at the termmal end 
Mter the tube had passed the pylorus the 
balloon is inflated and peristalsis cames its 
end to the pomt of obstruction They cl aim 
that their tube offers the possibihty of extend- 
ing the efficacy of suction-drainage by afford- 
ing dramage at the bottom rather than at the 
top of a distended column of fluid and gas 
A detailed analysis of the advantages and 
disadvantages of this tube and its r 61 e in de- 
compression will be m a separate paper de- 
scribing the author’s new mtestinal aspirator 
Decompression can be used either as an 
adjunct to surgerj^ before operation or after 
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Fig 2 Author’s nasal simultaneous gastroduodenal 
aspirator 


operation, or, m some cases, can replace sur- 
gery entirely This paper does not deal with 
the problem m which types of cases decom- 
pression should be used alone or as an adjunct 
to surgery — that is for the surgeon to deade 
My concern here is to present a new tube 
which will achieve a most effective decom- 
pression 

In the course of my work m gastro-en- 
terology, I felt the need for a tube that would 
make possible the obta inin g of a simultaneous 
specimen from the stomach and duodenum 
There are on the market a number of tubes 
for such a purpose and nearly all of them con- 
sist of a shorter tube fused or vulcanized to a 
longer tube and have at their end a metal 
bucket Such a tube does not permit nasal 
intubation, and is too bulky even for oral 
introduction and too uncornfortable for re- 
tention by the patient for long penods of time 

In 1939, m my article on “The Treatment 
of Cardiospasm’’(7), I descnbed a double 
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Inmen tube for eioplugad larige (Fig i) 
TTietubeaNo a8 Frcndi, 30 Incbc* in length 
and tA*«±cd Into two dWnct Oi^ of 

the canals terminates at a pcant 4 Inches short 
of tbe tip irhile the rrmamder of Its lomen U 
fined srith ioKd rubber Immediately ftbo« 
thts aoUd portion the waQs feature a ie«r wide 
openings. The KOjod canal extends to the 
\'er> end of the tube and has at its tenmnal 
and a fer- oval peforsUoos. The Idea oeorr 
red to tbe author that Incorporatmg this 
prindple ve would hire a very simple raol 
tancous nstal gastroduodenal a^iirator 
Ttfis tube (Fig. s c) Is 50 Inc^ In length. 
No t6 French, aemi-aoft m aoncstency flexi- 
ble, and of good redllency Its lumen b 
equall) cfivlded into two ctanneb, aemHonar 
in shape (Fig 3 a) and tennmates in a 
catbeter 4 Ike bp whldi h made of aobd lead 
impregnated rubber for a distance of s }4 
inches (Fig- s da) The dttodenal side (Fig 
2 dh) of the double channel extends dowii to 
tbe solid rubber tip and has 3 o>-al openings 
slotted In appearance and K “ch apart. Tbe 
gastric side (Fig 3 dr) of this double channel 
ends at a point about 7 fnchci above the sofid 
rubber tip the remainder of its hunen U filled 
with lead shot (Fig 2 dJ) Immediately 
aboiT the lead filled portion there are 3 open 
ings oval In shape and inch apart- 
Tbe tnbe has a 00c ring mark placed at 19 
inches, which represents the dlttance from 
the narts to the cardia a two-rmg mart at 
30 Inches which Is the distance from the narcs 
to the pylorns and a three ring mart at j 6}4 
inches irom tbe tip This permits 6 i Indies 
of the terminal end of the tnbe to enter the 


dnodenum and leaves a space of 3 Inches frem 
the korer opening of the gastric rbmrid It 
is undcnlo^ howe\Tr that the physknas 1 
judgment should always determine the length 
of the tuUng necessary for each bdlridDal, 
and he shtmld not alwajs rdy entirely 00 tbe 
martmgs. 

The speoal double channel connector (Fig 
3 b) consists of two narrow metal tabes lol 
derod together in the middle and branching 
c>fi chstally mto two separate canals, etch cf 
sriudi b cexnmted Into the proximal opening 
of tbe tube to render It lirught Ptmimslly 
the cDcnetlor hUnreates into two channeb. 
one lepresentiDg tbe gastric outlet and the 
other the duodenal (Fig 1 c) 

h-ormallj as It b well Imown, the duo- 
denum rectlv'es the grtatest flow of digesthe 
aecrc£»ns where the epenings of the cocuDcn 
and paucrtaUc ducts are lifted. These *• 
cretiocs arc mixed with the products of gastric 
digestioD and pass into t]^ small intcftioc 
where the final stan of digestion takes place 
The greatest porUw of ^ products of cB- 
gestion is absorbed b the btestlnes and tbe 
remainder travels on to tbe roloa. 

Hormtr m Intestinal obstruction the sd 
vance of fecal mateml b halted, and a stani 
of the accumulating food materul Is produced 
To overcome this cooiEtioii, there b an m 
creased Intcstmal penstalsis together with 1 
compensatory increase m seoetioo from tbe 
nefgnbofing organs and gut- Tbe lOtestinr* 
receive an Increased volume of fliud miteml 
together with tbe accumulited gas, which U 
et^entially swallowed air and tbe end prod- 
octs of fennentatioo and putrefactlocu 
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Fig 4 



The rdle of Wangensteen tube m decompression 


There occurs, at the same time, a decrease 
or absence of the absorptive capacitj^ of the 
intestinal mucosa This acts as a contributory 
cause of accumulation above the pomt of ob- 
struction and augments the intra-enteric pres- 
sure that gives nse to distention As soon as 
this column of accumulated material extends 
to the higher reaches of the duodenum, there 
is a retroregurgitation through the pylorus 
into the stomach with subsequent vomitmg 
In order to eliminate vomitmg associated 
with intestinal obstruction, surgeons and 
clmicians have employed siphonage by means 
of small cahbered tubes introduced through 
the nose, particularly the Levm tube 
To understand the exact r61e that each of 
the tubes plays in siphonage, I have prepared 
a set of diagrams which clearly illustrate what 
each tube actually accomphshes m bnngmg 
about decompression 

THE r6lE op the VARIOUS TUBES IN 
DECOMPRESSION 

Let us now proceed to the evaluation of the 
principal tubes that lend themselves to appli- 
cation in dramage of the stomach and duo- 
denum 

The Levin lube This tube has four openmgs 
at its termmal 2^/3 to 3 mches When pro- 
pelled forward, and on reachmg the fundus of 
the stomach, it wiU permit the sucking out 
of gas hubbies by the application of a suction 
siphon In its further progress within the 
stomach the Levm tube wiU remove all the 
accumulated fluid This is shown m the ac- 


companying diagram (Fig 3, a, left) by the 
black arrows pointing toward the open- 
ing The double arrows show the direction 
of the aspirated fluid within the tube on its 
way out 

It wiU be seen, however, that the Levin 
tube, being a single tube, wiOl not simultane- 
ously dram any duodenal contents except 
those that enter the stomach from time to 
time by way of regurgitation as shown by the 
white arrows It will only dram the duodenal 
contents alone when it enters that part of the 
gut Parenthetically, it may be remarked 
here that the Levm tube, not bemg weighted, 
IS not very efficient in reaching the duodenum 
with speed and promptness Most gastro- 
enterologists agree that weighting does pro- 
mote and accelerate the transit of a dramage 
tube mto the duodenum The absence of 
weightmg detracts markedly from that func- 
tion of the tube 

Now let us assume that the Levm tube has 
entered the duodenum m the course of its 
progress Dramage then takes place through 
it, as shown in diagram (Fig 3, b, nght) The 
drainage flmd m the duodenum consists of 
bihary and pancreatic secretions, besides its 
own, and regurgitated fluid from the jejunum, 
as shown by the white arrows However, 
nothing can be dramed from the stomach at 
the same tune, neither gas nor fluid, save that 
which has passed through the pylorus mto 
the duodenum durmg normal peristalsis Thus 
no combined gastric and duodenal drainage 
IS possible through the Levm tube 



» SUEGER\ GYN-ECOUX:\ AND OBSTETRICS 



Flf. ci ftOtlHcS HiW ^ dtCRDpftflrin. 


WdMfauUfH tube TTii* tube b dikoed by levd to prerent my dninige of fluid throuih 
lU proponent to give u rery efficient per IL Thb b a weQ rteognbed md old out 
fonnmce in actual drainege and detrompre*- Ibbed physla] Uw 

lion of tbe itonuicb and duodenum. Wangen On accompanying (Fig 4^ a, Wt) 

iteen itates liat bb tube, when pfactd In the b indicated by the absence of douUe 
tt ofn jch. b capable of iritbdrawmg all the txrow* from the tube ibowing do diamage 
fluid and gat In that \dtcm, When the tube tUeam within it. If throu^ regurgitatin 
U in the doodenom he giabrn that It providea from the doodemnn fluid acmmubta b the 
a cDotlnuous and timoltaneom withdrawal of 10 at to ralte its lerd abore the hlgb- 

Qqoid and gu from both itoaach aod doo- eat opening, drainage will «»Vi» p^ara only k 
dmum. long u that highest opening b below brel 

E*v true is ibat datmt of the fluid. Should luffidcnt fluid be drained 

On actual testing of that tube ta ntre thcae oG to came the hlghrai opening of the tube to 
decfred results are unfortunately oot ob- em e rg e abore the fluid levd, drubugc rSJ 
tained, as ao> one can conviDce hunaelf by immriiulfiy ctts*. 

actual eiper lut ent. The reason for thb falluie ^Tien the Wangensteen tube idraocea mto 
Is as followi It win be recalled that the the doodenom Le to the final 32 loch maik, 
M angenstecQ tube has 9 opemngi b Its term!- its final 4 bchea hmg b that vbcus under the 
ml 10 bchea. However the usual measure fluid level, and tie upper openings being in 
menu of the average oormal stomacb fran tbe itomid btiow iU ^d level, thn cud only 
cardia to pjkmis b ii bdiea. All tbe duo- Uun wID ilmultaneoiai drabage from both 
fVn«l tubes are b accDcdaoce with duodenum aod stomach take place This b 

this fact. The dataace from the noac to tbe bcflcatcd fa the diagram (Fig. 4, b, c enter) 
cardia b 19 bches, from DOse to pykwus, 30 bj the black arrows. The white arrows 
bchea. Let Qs foppose that the Wangenateen ahow the regurgiUtlon from tbe jejunum 
tube has been mtroduced up to the «> bcb bto the dnodroum the double arrows shew 
mark. Thb should bring the tube rrgbt to as before the direction of the stream of diab- 
the pylorus nvi should leave Its eulfre tennf- age within tbe tulie 

nal'io bcbci b the On actual drain- However do soodcx docs the level of the 

age however very little comes out except AoW withb the stomach drop and the uppff 
a Httle air of the gas bubble The reason b most openings emerge above the fluid 
\3auX iu _^{d -am imiu cut ij oMj ^ 0u open- then drabage prompt^ ftopa. This bii^ 
tnfs art piaced abort the ^ W Because cated b the diagram (Tig 4 c, rfrtt) ^ the 
of the many widdj spaced openings b the absence of double arrows withb the tube, 
tennbal portion of that tube it suffices that how let us imagine that roost of tbe op« 

only one of these openl^ be above the fluid bgs of that tube are b the duodenum aau 
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that some are m the stomach and that full 
emptymg of the stomach has taken place 
As soon as one openmg within the stomach 
emerges above its fluid level, then no fluid can 
be dramed from the duodenum, m spite of 
the fact that most of the openings of the tube 
are within it In other words, the fluid is 
trapped within the duodenum 
In VIVO this law, as outhned above, holds 
too However, we must admit that when 
used on the hvmg patient we may often achieve 
a partial drainage with the Wangensteen tube 
m the normal or hypertomc individual This 
IS due to a number of factors that cause a 
narrowmg of the contour of the stomach and a 
consequent rise of its fluid contents above 
the uppermost openmg on the tube These 
factors are active peristalsis, a good muscular 
tone, good diaphragmatic action, deep respira- 
tion, etc However, complete dramage is 
never achieved This I was able to venfy by 
banum studies on patients through the fluoro- 
scope 

But m the pathological conditions of the 
stomach, such that cause atony or dilatation, 
m pylonc or mtestmal obstruction from any 
cause and other similar factors, dramage 
through the Wangensteen tube depend 
upon whether the upper openmgs are below 
the fluid level 

Author's tube My own double tube for 
simultaneous gastric and duodenal dramage 
IS designed to overcome this defect of the 
Wangensteen tube In the first place, my 
tube has two independent channels, one, the 
lower channel— the duodenal side — has 3 
opemngs m its final to 2 mches The 
upper channel— the stomach side — is placed 
9/^ mches from the termmal tip of the tube 
It has likewise 3 openmgs which extend for 
mches This channel represents the gas- 
tne side 

When this tube is passed to the fundus of 
the stomach it will immediately remove the 
au of the gas bubble On further advance 
withm the stomach, as soon as its temimal 2 
mches are submerged below its flmd level, 
effective suction— dramage will be established’ 
^ Its progress to the pylorus the weighted tip 
helps the tube to keep its position and direc- 
tion within the stomach pathway, while it 


contmues suction all the tune On reachmg 
the pylorus this tube will have effectively re- 
moved all the stomach contents, the lower 
openmgs drammg the fluid, the uppermost, 
the air at the same time (Fig 5, a, left) 

When the tube passes the pylorus and all 
the lower openmgs are m the duodenum (as 
seen bj’^the three-nng mark of 36^ mches from 
the termmal tip) the duodenal contents begm 
to be dramed This mcludes, of course, also 
the regurgitated fluid from the jejunum In 
the diagram the black arrows show the direc- 
tion of the flmd from the jejunum, while the 
double arrows show the direction of the drain- 
age fluid withm either channel of the tube 

The additional accumulation of flmd and 
air withm the stomach is simultaneously taken 
m hand by the gastric portion of the tube 
Even when the stomach has been entirely 
emptied, the duodenal side wiU stiU contmue 
to dram out both the pancreatic and bfliary 
flow and the regurgitated flmd from the 
jejunum, the reason bemg the separate chan- 
nel allotted to this dramage, mdependently 
of the stomach 

THE USE OE THE DOUBLE TUBE IN 
GASTEO-ENTEROSTOMY 

When Levin mtroduced his nasal tipless 
catheter tube m 1921, he suggested that be- 
fore closmg the abdomen, the surgeon could 
pull the tube through the gastro-enterostomy 
openmg and m that way mtroduce flmds mto 
the duodenum or jejunum after the operation 

Abbott and Rawson (i, 2) m 1937, described 
another type of tube for use m patients under- 
gomg gastnc operations The purpose was 
twofold first, to keep the stomaci constantly 
empty, and, second, to allow jejunal feedmg at 
regular intervals This was accomphshed by 
the insertion of a silver outlet valve mto a 
regular duodenal tube at the tip for jejunal 
feedmg and of a silver mlet valve, 30 centi- 
meters proximal to the tip, for the aspiration 
of gastnc contents This one lumen, valved 
tube was soon abandoned by Abbott and 
Rawson who found it madequate and m 1939 
they substituted (2) a 2 lumma tube This 
tube IS 130 centuneters m length, 100 centi- 
meters of which has two lumma. No 16 
French, and is jomed by a metal connector to 
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a ooe Kimen ttnp 30 centiiDCtm in length 
tnd No 13 Frcn^ Above the mrul con 
nector are five openinfi whldi represent the 
gutric sk2e and i( tbe end of cbe one lumen 
tnbe tf a twul bucket erhlcb repretenta Ute 
jejun&l outlet Marklnga are at a db- 
tancs of 75 and 85 centiroeten rrom tbe bucket 
Tbe tube U intr^uced In tbe foQcnrrng man- 
ner it u patKxI tfircnigb tbe note, tbe end b 
drawn out of the mou^ and a metal bucket 
U attached The patient b then inatnicted 
to fwalknr the tube to the fint mark, whkh b 
75 centnneteii from the backet of the tube 
When gaatro-enteroatomy b performed, the 
surxcoD on cocnpletlon of the anastomotb, 
•lipa the bucket of the tube with iu« thumb 
and fingeri till it Ees 30 centimetera down In 
the efferent Jejunal loc^ The tube meairwhDe 
U advanced until the 85 centimeter mark 
rcacbea the eitcmal naie* and b retained In 
that poiftiorL Six bo un after operatioo 
nutrient aolution may be introduced throuA 
one aide of tbe tube whldi connects with the 
tip while through tbe openings which 
He in the ttocnach, diauugc can be carried 
ouL To remove the tube tbe tip must be 
withdrawn through the mouth the bucket 
removed and tb^ tube then replaced In the 
tnouth and withdrajm throng tbe nose 



The proccdore /ost deaaibed b obviomljr 
UnpracticiL To overcoeie these defects, I 
have modified ray double rhanruU tube for 
posaihfe use in cases of gastro-enteroatoaty 
by raising Its upper opezlings to 13 bebes 
fnas the solid 1^ impregnated rublxr tip, 
at the same time lenguieQtng the lead shot 
compartmoit The one ring mark is placed 
at 30 Inches and the two nog mark at 37 
Inches. The tube b inserted throgfa the nose 
m the ordinary way up to the one ring mark, 
thus allowing 1 1 inches to remain In the stom 
Bcfa On completion of the anastomoss tbe 
Toi g coo sfipa the terminal end of the tnbe 
down into the efferent Jejunal loop for a ( 5 s- 
tance of about 14)^ Inches or until tbe two ring 
mark reaches the external naics. In tha 
manner the u ppermost opening will lodn in 
the stomach tor gastric (halnagc while feed- 
ings can be supplied to the Jejunum through 
the lower opnuDgi (Fig 6 a, Wt) a dr aina ge 
from both stonuch and Jejunum could be 
obtained (Fig 6 b ri^t) When thb tube U 
ready for rcmival it can be withdrawn hi the 
ordlMry way through the nose 

Tw-TTxifjnT. roE itvsAL DmrB.tTi(xr 
The terminal end of the tube which has 
prevknuly been dipped In glycerin, fa fntio- 
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duced through the nose for a distance of 6 
inches, and the patient is then asked to sunu- 
late the act of swallowing, while the operator 
pushes the tube which will be carried down 
slowly in the esophagus because of its lead 
weight compartment 

As soon as the first rmg mark is reached 
the patient is turned on the right side The 
patient is mstructed to swaUow the tube very 
slowly, an inch at a tune, over a period of 
20 to 25 minutes, until the third rmg mark is 
reached, so that th6 terminal end wiU enter 
the duodenum 

Tests for delermimng the enlranee of the 
terminal tip into the duodenum i Fluoro- 
scopic and x-ray exammations are of aid m 
determimng the entrance of the tip into the 
duodenum Although this method is un- 
doubtedly reliable, yet I beheve that it should 
not be used in routine practice, since m the 
course of removmg the patient to the x-ray 
room and by manipulation, the termmal por- 
tion of the tube may easdy shp back mto the 
stomach even with the lead weighted tip 

2 Observation of the differences m color, 
viscosity, and reaction of specimens obtamed 
from the two outlets the duodenal specimen 
mU be inscid, golden yellow m color, and 
negative to Congo red, whereas the gastnc 
specimen wiU be clearer, perhaps bde-tinged, 
but positive to Congo red 

3 Injection of a mixture of barium or any 
other colored solution mto the duodenal out- 
let, no return of d3'-e on the gastric side m- 
dicates that the terminal tip has entered 
the duodenum 

USES 

The method has been of use m the following 
eases 

1 In pre-operative and postoperative gas- 
Iro-mtestinal and abdominal surgery when 
simultaneous and continuous gastro-mtestmal 
drainage (S) is wanted 

2 In cases m which tubal feeding and 
drainage arc required 

3 In cases of gastro-enterostomi 

4 The use of the tube in medical cases w ill 
be presented m a separate paper 


ADVAJTTAGES 

The tube has the following advantages 

1 Effective decompression by means of 
simultaneous gastroduodenal dramage is of- 
fered onl}’^ through this tube 

2 In gastro-enterostom}'- cases, jejunal 
feeding and gastnc dramage are easily ac- 
comphshed without the use of any buckets 

3 The 1^2 inch sohd lead impregnated rub- 
ber tip at the termmal end facditates mtroduc- 
tion and passage of tube through the nares 

4 The weight of the lead-shot compart- 
ment together with the lead impregnated 
rubber tip facditates the passage of the tube 
through the esophagus, mamtams it m its 
proper position along the stomach pathway, 
and aids its entrance mto the duodenum 

5 There is less possibdity of the lower part 
of the tube regurgitatmg mto the stomach, as 
the weight of the lead impregnated sohd por- 
tion and the lead shot compartment keeps it 
securely m the duodenum 

I wish to express my gratitude to Mr L T Hilbom, 
president of Clay-Adams Co , for his kind co-operation in 
the dev elopment of the tube 
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THE OBSTETRIC EXPERIENCES OF WOMEN PARAnzPD 
ACUTE ANTERIOR POIIOMI FLITIS 

SAMUEL KLtlNBERG M D F A.CS nd niOM\S IIORWTTZ, M U 

^wk, N«» \crk 


T he primarv purpose of our ln\-cttlf* 
tloQ WM to determine the effect of 
due to acute anterior pofio- 
mjelitU on the course of pregnanc) 
and labor Information was gathered concern 
(ng 143 paralyied women who hid bad one or 
oore pregnanda mbsecpeot to the onset of 
the paralyaii. W e eTarruned 44 of tbU group 
of caae* per*anill> at the Hospital for leant 
Diacaaea, and we itueGed the 190 remaining 
caaea through queatioaniura which were filled 
out bj the attending obstetndans and ortho- 
pedic curgeons and u sottm lastancea b7 the 
piHents thertueli-ea. e ha it been fortunate 
In obtaining the co-opentlon of manr pb}-*! 
dans throughout the Uulted Statea, and are 
are indeed grateful to them The question 
tuures are Irogth) and compcebeuslve oopwa 
of them wiU be found in our original renart lo 
the Foundation Our InveitigatloQ aho af 
forded ui the opportunit) of collecting 13 
caset in which pfegoanej was compbaited br 
an acute attack of anterior poUoiD>-eUba. In 
addition irc studied the structure of the 
pdxTi of loi paralysed women of whom u 
were mamed and 67 were nngle, by the 
Thoms “grid method of pclviroenlgenogra 
ph) This consists of x raving the patient s 
peixTj m a lemi-ailtuig pcmtioo and then, b\ 
the use of a calibrated grid placed in the aaine 
plane as that prmouslv held bv the pehrlc 
ualct to superimpose a centimeter calibration 
on the roentgenogram thus permitting ac 
curate mcasumnenU of the i-arwus diameters 
of the peKic inlet tXir findlDgs may be 
grouped under the following three studies 
(t) Koentgeoographic study of the pcliTs of 
women prtxiousli paralvied b> acute anterior 
pollotn)^!!^! (2) pregnane} complicated bt 

Tb« «t«lr WM caklK. tdit I (a-piUl tv Jaul oT 

'rfw \«rt trtj uird by |r»*l *rrw»d bj TW Cmivrtf* 
«« EnMrtk t:* he TiLMfur Ubv EffvU 

«r TV NftOoBl FcuUuve tor IiTulilt hntr>v, Ik 

KMd hr Unmeu Ortkr'fmr^ic l< ' 


an acute attack of anterior poIkiin>T|]tn 
(j) pregnanc\ following prexiom acute ante 
riof pollomjehtis. 

ROEXTorNooaATinc smj’i or the reLXTS ui 
ttouctrarxiotrsLY b\ aci n 

AKTnuoR POLioifvmJns 
CUssfiratXHis of pejvk t>7xa hiiT In Ux 
past been based largel} upon anatotnJea 
hpcameirt. It had betime Incrttsingi} appa 
root, boweier Lb«t such dasdliettioM aen 
not of much xnahie in guiding one as to tb< 
llLeh course of bbor m a given case lu sdtTi 
tan obttetneians hain learned that reterni! 
measuroznents of the pe) u iWd onl} an «p 
proximate and usuail} fir from iccuiitt 
eathnate of th exact shape and sue of tbc 
inlenoT of (he pdxis. The need for and mam 
feat advantages of an etacl knowJnlgf of tbe 
structure of the pHsns have led to man\ 
studies in roeotgeijofraphx of tbe fenuk pc( 
va and roentgen pelnmetri These «tadieJ 
have demonstrated that normal pehrs differ 
consideTahl) ui tbnr morpbolog} an 1 that 
depending upon such differences, there srr 
vajiatiODj »n tbe type of engagonmt f the 
pirsenUng part and in tbe mechanism of 
labor Tbe rocntg en og ia phic itud\ of the 
pchns has been limited bj sociie woritero, a< 
Tboms and Jarcbo toananaU-wsof tbcpelvK 
inlet as being Buffiaent for practical purpotes 
while olberi, nolablx CalctweD and Ifoloy 
haiu nude a more precise study of tbe pdiic 
interior through ttcreoscopK roentgeoographv 
roentgenograpbed loi paralj^ fe- 
males. There waA •onic degree of aiitnmelrj 
10 70-31 per cent whDe in 30.8 per cent the 
pd ic inlets were jinmctricnl {TsWe I) ItU 
Dotesrorthx that in a studx of normaf or on 
paraf^'xed women CaWweU, 3 Iolo\ and 
D Esopo found but 4 uxTanictncal pelves tti 
215 pnmigra -kIt ^Tillc the Incidence of 
arvtnmelncal or deformed pefiei In infantile 
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TARLE I — RIIATION OF VARIOUS FACTORS TO 
ASYMJIETR\ OF PELVIC INLET 
In loi UnM;Icclc(l Adult Pnraljtic Females 



A<j*m 
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79 21 % 
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16 
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p.ir.ihsis Wits \cr\ high \\l iioIlcI that tht, 
degree of coiitracUon or (lattcning of Iht 
pelics Mas gtntralh slight and onh t\- 
ttpUonalh marked 

In an attempt to determine the forces, vhich 
were influential m causing such pelvic de- 
formation, Mc considered the follovang fac- 
tors (1) the e fleet ol associated lumbosacral 
scoliosis, (2) the role of vcight-beanng, cs- 
jieei dl\ as this factor might be influenced b\ 
llu use of external appliances and xarious 
orthopedic recoiistructu e operations, (':() 
Miorteiiing of a lower limb, (4) muscle im- 
balance rlui tspeeialh to parahsis ot the 
pe Kite moral uid pelxispmal muscles, and 
(0 parahsiv, qi muscles below the hip 

1 } Ik iffol of (i’;soaatcd lumbosacral 

uohosiK (lablcs I ami II) It has long been 
known that lixed 1 Ueral curxature of the spme 
Is iinariabh isvoeiatcd with rotation of the 
Nertebral segments toward the conxex side 
and that m the dor-il region the nbs become 
deloritied in sueh a wax that there is il ettening 
ol the ilie-t on the s,de ol the conxexitx. 


TABLE II —RELATION OF X ARIOUS FACTORS TO 
AMS DELATION (ROTATION) 

In 101 Unsclcctcd Adult Paral) tic Fcmnles 
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100% 
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and quadratus lumborum mu'^clc 
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anteriorly, and on the side of the coneaxatx, 
poslenorlx Me haxe anticipated that a like 
mechanism might be operatix^e in the pelxis, 
b\ considering the innominate bones as repre 
sentmg the costal cage, the sacro-iliac joints 
as representing the costoxertcbral joints, and 
the sxmphxsis pubis as cqnixalent to the 
sternocostal articulations \\ ith a scoliosis 
inxohing the lumbar spine and sacrum and 
with rotation toward the conxexatx, one 
should, iherclore, anticipate the followang 
deformitx of the peKic nng— flattening ante- 
riorlx on the side of the conxexatx "of the 
lumbosacral ciirxe and flattening po'stenorix 
on the side of the coneaxatx (Tig i) Thl 
e fleet on the costal cage bx the rhxthmir 
alterations ot intrathoracic pressure cons, 
quent upon eardiox ascular and respirator 
functions is duplicated bx the chan-ck in th 
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Flf m, Dehrmity td tke cnol cm •nrowUry t« 
rouiy btmlambaiiiB tiktdcimlipuie. TbaebOutm- 
bi( aUtrMy od tfat «kW at tb« ene olty a< tlx donal 
Kolnali ud Otltainit {naccrtocfy eo tW Me of tl>« no- 
nrllT Siftail nn M tlia tbonck ertebrulodKuitijr 
iMatKn to i£» r{(kt inteiopaiefieir ixa a( tte anu 
cm(i. b, Defonolty of tbi pctrk rfau KoadMT to reUjj 
bi^l »f nTi • tn t w Wr» J.^1^ 1 TbenkCuto^M 

of tbtpdTlcnaf uterkrlyeatlMtVdeaf tbocoKved^ii^ 
fltttftmf panAaiy tm tbr Me d tlx ermca liy of (W 
himhm^ KroBotu. , S«flttU 4cu of ilx •urno in> 

iQcatbt rautlon to lb« rtdit, itErapBtsrix iboftla 
p^lelUtt. 

pelvic fmse amls^ from the rntn-ftMomautl 
pressure ch&ages tecood&ry to duphregmttic 
movrmeots sod can£ovuail&r functl<^ In 
30 roeotgmojrephkilly ptored cue* of 
lumbos&oel •coUoes in this group there vu 
m everj hatmct the anddpatfn dntor^oo 
tnd tJjmneU^ of the ptelvis (TiWe IT) It 
m»> here be en^)h*jlied that the cfimjcal 
ptdfinenS as to the presence, type aod eitcnl of 
a ttobosis, especially In t^ lumbosacral 
region cannot alone be reEed upon and that a 
nxH](rHO{ram fif the spent b essential lor 
accuracy 

The anteroposterior a^is of the pdidc Inlet 
eiteods between the iyinph>-sU pnbU and the 
sacral prorooalory A shift of the sacral 
pronjontory to the right or left necesaarfly Im 
pbes a shift or rotation of the anteropostenor 
axis of the pelids, ^ c found that In 93 of the 
loi pelvic inlets there was deidatfco of the 
anteroposterior ans posteiioriy to the right 
or to the left of the uglltal plane In 51 cases 
there was asj-innictiy of the pefns dne to 
flattening aatenorir on the aloe coiTespond 
Ine to the postenor shift of the antcroporterior 
w^t rotatfoo (Fig 3) In 16 cases ^tb axis 
rotation, there a as no asjinmetry of the pd- 
\n. PossIWj the explanation of the absence 
of asymmetrj In tUs group of 16 cases lies In 
the fact that not enough time had elapsed to 


permit the change In the peK 4 c nng In it 
cases there was uimmetrj of the pelvb but 
^ flattening was on the opp^tc side 
(Table I) It u difficult to explain the oppo- 
site sides erf the a-ds deviatioo and flattening 
of the pchds m these 36 cases unless it be that 
the flattening oenmed ou the same side as the 
original scobosis, but that with the Rib'equent 
deiTlopment of a kmrr cornpensaton cune 
the side of the axis dmnatjoo and the flattening 
hare become opposltclv placed Howt%Tr b 
roost of the cases (here is apparmtlr a definite 
rtlaboc between the rotalioo In the lumbo- 
sacral region aniing from a lumbosacril 
fcolksii primary or sccondan an 1 the 
as\Tntactnail flattening of the pfl\->c nng 

(f»« 3 ) 

This relationship between luroboaanal >ci>- 
Ixab and as>'iiunctT3 of the pelvi» was further 
cooflitoed ty tocolEcnogTapbr of the priric 
(nlets of 4 cases c 4 iJbpallue icoGosis with 
lombosacrai cunra, selected from a aeries of 
approximately 14 cases of idio^lkic scohnss. 
In these cases also the pelvic Inlet wi 
flattened aotfr>ori> on the ude of tbc cno 
\Tiit> and pcotenoriv on the nde of the 
concavity of the lumbosacral rourv -lateral 
scobosis. 

a The rjfnt oj vngkt-heving on ftt'k 
aaymmctrj Our slodki lead ua to belln 
that when weight is unctpially datrilratcd on 
the two sides of the pdws the side on which 
there IS greater weight and pressure will 
become flattened In bedridden paUent wc 
find large •)Tnnietriad pelvta. sWlari) in 
those patients who wal with the aid f 
cnitchn and bear little or no weight 00 their 
legs, the pdies remain large and faJil) sim 
metrical (Fig>. 4a and 4b) In 8 case» of 
paralytic dalocatioo of the hip wc noted 
flattening of the pch'K inlet anteiioriy on the 
aide opposile the diilocaboo that a, on the 
nonnaJ or leas paraJyied side Due to the div- 
locaUon the direct thrust of weight bcanng 
was brought to bear almost entirely on the 
side where no dislocaticm was present (Fig. 5) 
An additKinal experience was tfl'ortfed b 3 
cases with unilatfTaJ congenital rfiilocatloo of 
the tip b which there was paralnis follow bg 
acetc anterior poUomj'clitii- In a casc» 
tezuog of the peiric inlet oenured anterioriy 
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Fig 2 Pe!\ ic inlet of a normal mamed female, nullipara, 
aged 27 years There is perfect symmetry of both halves of 
the pelvis and of the pelvic inlet outhne a, sacral promon 
torj , b, ischial spine, c, symphysis pubis The antero 
postenor diameter of the pelvic inlet equals 12 25 centi 
meters, trans\erse diameter equals 1235 centimeters 
Morphological classification of the type of pelvis gynecoid 
type (Caldwcll-Moloy), a%erage, round type (Thoms) 


on the side of the intact hip joint, although 
the extremity on this side was severely 
paralyzed (Fig 6) In the third case, the 
paralysis was present on the same side as the 
congenitally dislocated hip Flattening oc- 



fi^re show s the effect of scohosis without 
u eight beanng This is a case in w hich there w as no w eight 
bearing, the patient beanng most of her ^\ eight on her up 
per torso by means of tn o crutches Photograph lUustrates 
a large pelvic inlet with slight flattening of the nght pelvis 
anteriorly, and shght anteropostenor a.Tis rotation to the 
right, posteriorly a. Sacral promontory, c, symphysis 
pubis Arrow marks slight flattemng of the pelvic inlet on 
the nght Mde anteriorly This patient is 20 years old, smgk 
and has been parMyzed lor 10 years There is severe in 
\olvement of both lower extremities which are flail, bul 
InmhnS “°i ®^°rtemng There is a nght lumbar, nghi 
lumbosacral scohosis X ray measurements antero 
postenor, ii 65 centuneters, transverse, ir 75 centimeters 



Fig 3 There is flattening of the pelvis antenorly on both 
sides, more marked on the left, secondary to a left lumbar, 
left lumbosacral scohosis There is anteropostenor axis 
rotation of the pelvic inlet to the left postenorly a, Sacral 
promontory, b, ischial spine, c, symphysis pubis, d, obtura 
tor foramen This patient is 24 years old, single and has 
been paralyzed for 23 years There is complete paralysis of 
both lower extremities wuthout shortening She wears two 
long leg braces and utilizes no crutches X-ray measure 
menls anteropostenor, 7 75 centimeters, transverse, 
112$ centimeters 

curred on this side because the lesser tro- 
chanter abutted satisfactorily upon the ace- 
tabulum, permitting stable weight bearing 
(Fig 7) Thus, we conclude that weight- 
bearing IS an important factor in poliomyelitis 
in causing or contributing toward flattening 
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Fig 4b This figure shows the effect of weight bearmg 
without scohosis In this case there was symmetnem 
flattemng of both sides of the pelvis, antenorly, with 
shortening of the anteropostenor diameter of the pdvic 
inlet and wothout axis rotation a, Sacral promontory 
c, symphysis pubis This deformity was secondary to 
weight beanng by means of two long leg braces wnthout 
the aid of crutches, both lower extremities bemg flail 
There was no shortening or scohosis X-ray measurements 
anteropostenor, 7 30 centimeters, transverse 12 cent! 
meters 
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Flf a. Dticmliy of tbt oa«aJ c«rt unoduy l 
rr>Ujy-UlCT«lKo&nttbtbi<kral^rM. Tbm b lUacit- 
lof utnWty CD tba ade of the coowry of tbt doaol 
Kti fl o tb mad OmtUalBi poMtrfeirij oD tia ^»tf of cw- 

emri^ Sajftaif « *< tbt ibormdc YCTtebtmmtodemdtur 

rotmdoD to Ua ngltl , materopomtoloT rra of tbt coatu 
ofc. b, DtfocmihT of tb* pcfrle itmm Mroadur to rotmjy 
ImlTTif meohemb tm tne liumbj— a il gifec. TbertMdmitcfitDc 
cf tb* pchde n>f matttktriy OD tbt of tbm coDTcd^TM 
ftittfTWni pomterfarh- od ibe dde of Ibc CDanrily of 
totofaeDmoml icoOomb , Smctctil mtb of tbe —»-Twm hk- 
d^rndt ^i^ttop to tbe n^kt, tmttiofv>teri«mikof the 

peMc frtme ansof (rom tbe mtn abdoadnil 
pressure cbinget cecoodax^ to dlaptm^maUc 

nK>\*nDeQta and ctrdio^'uailar fimctwiL Id 
to roentgaiojrtphjctlly pitnred ca*rt of 
foiDbosacral tcoboria in this group there teas 
ID every InstaiKe tbe antio^ted dbtortvn 
and tfvnimetr} of the peWi (TiWe O) It 
may here be empharii^ that tbe dtmtcai 
judgment ti to ihepntmn ttpe and extent of 
a KoHoss, espedoll} in t^ Ittmboucnl 
regk)D cannot alone be rebed upon and that a 
r«*fgf«xraiii »/ fhf spine U essential for 
accuracj 

The anteroposterior axis of the pehic inlet 
extendi bctwmi the 8)inphvali pools and the 
sacral proniontarv A shift of the sacral 
prxnontory to the right or left ncceMarfly im 
phes a shift or rotation of tbe anteroposterior 
m-Hi of the pcl\Ta. ^ c found that in 93 of the 
101 pdvK inlets there iras deviation ol the 
anteropostenOT axis poatenoriy to the right 
or to the left of the sagittal fdane. In 51 cases 
there was aavnunetry of the pelru doe to 
flattening antenorir 00 the sfae conespood 
mg to the posteno shift of tbe anteropoftcifar 
rotatwo (Fig 3I In 16 cases with axis 
rotation, there was no asymmetry of the pel 
vis. Po^bl} tbe explanation of tbe obsuKe 
of asymmetry m this group of 16 cases lies In 
the fact that not enough time had elapsed to 


pennit the change in the pi 
cases there was ajrmmetry ( 
the flattening was on th 
(Table I) It Is dlfScult to e 
rite sides of the atis derktioi 
of the pelvis In tbe^ j6 cases i 
the flattening occurred on the t 
original scoliosis but that with 
development of a lower comp 
tbe side of the axis de\'iation m 
ha\T become opporiteU placed 
most of the cases there Is aj^ttm 
relation between the rotation L 
social region aiuing from a 
scoliosis, primary or lecondar 
asrmmetnca] flattening of Ihi 
(Fig 3) 

This rdaliomhlp between loml 
Dosls and asJ^nmet^^ of tbe pelvi 
confimed roentgcnojraphr of 
mlets of 4 cases of iii 9 p«tkic set 
lumbosacral oinrs selected from 
approximately 24 rases of idhpiii 
In these cases also the pelvic 
flattened antenorli on the ride of 
vcxit> and posterwrlv on the std 
concavit\ of the lumbc^acnl roui 
scoliosis. 

t The rfect ej vtighi-bearing c 
arrmmrlry Our studies lead oi to 
that when weight is onetmally distrib 
the two rides of the peKis, the nde on 
there is greater weight and presiur 
become flattened In bedridden patier 
find large ijTometncal pelves. sWlar., 
those patients who milk with tbe at 
emtehn and bear httle or do weight on 
legs, the peliTs remain Urge and fairiv f 
metrical (Figs 4a and 4b) In 8 ca-<t 
paialjrtic dislocation of the hip we not 
flaiv rmn g oi the ptivic an\ericiri> on 
adc opposite tbe dislocation, that Is, 00 0 
DocrinjJ or less paial>'xed side Ductolbed 
location, the tiircct thrust of wdgfat-besnn 't 
was brought to bear almost entirely 00 tb 
side ah f i e no diiJocBtion was present (Hg 5) 
\n additiOfial eipenence was afforded In 3 
with unfUteral coDgenltal dlilocatioo of 
the hip in which there was paiahw following 
aente anterior poIlomyeEtb. In * cases flat 
tening of the privic inlet occurred anteriorir 



KLEINBERG et At 


PREGNANCY AFTER PARALYSIS BY POLIOMYELITIS 6i 



Fig 2 Pelvicinlet of a normal married female, nullipara, 
aged 27 years There is perfect symmetry of both halves of 
the pelvis and of the pelvic inlet outhne a, sacral promon 
tory, b, ischial spme, c, symphysis pubis The antero- 
postenor diameter of the pelvic mlet equals 12 25 centi 
meters, transverse diameter equals 12 35 centimeters 
Morphological classification of the type of pelns gynecoid 
type (Caldi\ell-Moloy), average, round type (Thoms) 

on the side of the intact hip joint, although 
the extremity on this side was severely 
paralyzed (Fig 6) In the third case, the 
paralysis was present on the same side as the 
congenitally dislocated hip Flattening oc- 




Fig 3 There is flattening of the pelvis antenorly on both 
sides, more marked on the left, secondary to a left lumbar, 
left lumbosacral scohosis There is anteropostenor ans 
rotation of the pelvic inlet to the left postenorly a, Sacral 
promontory, b, ischial spuiCj c, symphysis pubis, d, obtura 
tor foramen This patient is 24 years old, smgle and has 
been paralyzed for 23 years There is complete paralysis of 
both lover extremities inthout shortening She wears two 
long leg braces and utilizes no crutches X ray measure 
ments anteropostenor, 7 75 centimeters, transi erse, 
11 25 centimeters 

curred on this side because the lesser tro- 
chanter abutted satisfactorily upon the ace- 
tabulum, permitting stable weight bearing 
(Fig 7) Thus, we conclude that weight- 
bearing IS an important factor in poliomyelitis 
in causing or contributing toward flattening 



Fig 4a This firare shows the effect of scoliosis without 
w eight beanng This is a case m w hich there w as no w eight 
beanng, the patient bearing most of her weight on her up- 
per torso by means of tw o crutches Photograph illustrates 
a large pclmc inlet w ith slight flattening of the nght pelns, 
anteriorly , and shght anteropostenor axis rotation to the 
nght, postenorly o. Sacral promontory , c, syunphysis 
pubis Arrow marks shght flattening of the pebic inlet on 
the nght side antenorly This paUent is 20 years old, single 
and has been paralyzed for 10 years There is sciere m 
\ol\emcnt of both lower cxtrcmiUes which are flail but 
Ihcie IS no shortening There is a nght lumbar, nght 
lumbosacral scohosis X ray measurements antero 
iwslcnor, ii ccnUmclcrs, transierse, ii 73 centimeters 




^ SUROER^ GVNTCOLOC^ ANT) OBSTETRICS 

TABLI lu — oimorcDic rtATua r 209 c.\bz 3 
(groups d*) 


Exinttf ^sftl ri, 

oc both tern ti erlrwiddt* ^ 

OiH or both aod 1cm rr otmiv- 

CT b 

<« « both «pper ctUmille* « 

Ahdcoca or bach m a kk i • 

Vb«lo«Ben, hacL md i 

Iftvbouieaua 

4' 

Ddcmltle* ol tnak aad/ar et 
trcmUle* ^ 

Zaadcqutecislc . 

£jirrm^J //fUjnt 

y<aM jj 

Baet, conct tnd/oe cmtcbet Oq 

laadeqnau dtU < 

OrtitfJk ptrtHma 

None i4 

StaUBntkaa, tadoa ouiptnu 
aad/or cornctloa defonitiki f/S 

laadrqoati iktt *9 

ron^ <Mea ddhcTcd ahh ecM. 
I0r3^ B— caas dctKocd tih <Sftcohr 


mOQth* Tb« of the motbas t'sneU from 
1 7 to 38 jftn. Tberr irere riorm*! fpootajir 
Ota deliN'oVt ID 5 CMM* R brtrch eitnctkn ui 
I caae, while in 4 lostanee* forcep* were cm 
pknrd after the brad had iDonUaroaah 
lUacetuled to the pel\ic floor ’uirre were * 
difficult mid forceps deEsTnes with birth of 
normal children \ ipontanrouj mxacamt^ 
occurred m i mstance i week after the acute 
attack AooinudchndwajobtalrKdinthcii 
pabcnti who tkU\Tred at term 
From the preceding rfcwmt It becomes 
apparent that ootwithiianding Beirre paralv 
sU mvolTing the abdominal and c*trtmil> 
muscle* and occomng during gestation a 
normal course of pregnancy aod labor and a 
normal offspruig ma) be antiapeted- The 
reason for this b premised not oolj' upon the 
dinlcal facts as obtained In the case* Eiere 
noted but al*o upon eipcrl mental cvddence. 
Ph\-*k 4 ocisU ha\T demonstrated that the 
uterus will contract after dlvuion, not on]> of 
the spinal cord but aho of Its sjuipatbebc 
nerve supply prD\mg that the uterus has an 
IndepenoCTit oen-e supply within its own •ob- 
itanee which Is not dlstorfaed bj anterior 


TABLE r\ — AOE DUR,\TTCW Of POUOirmiTU 
’♦tniBCl or TEARS HARRIED ICUHRCl 07 
mWTAXaES A.TD DELntRlEs (CROU?* a 
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noGomreUtis A like eipericnce has been tumor spoDdi-bin, ai^ s-ertebml fracture. It 
in patwnti parmhird foflowing cord is true that after the pre^mting part has 
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descended spontaneously to the pelvic floor 
the absence of adjutant voluntary powers 
may necessitate the employment of some 
mechanical maneuver, such as manual ex- 
traction or forceps, to effect completely the 
dehvery, but this does not constitute a danger 
to either the mother or child 
The appearance of acute antenor pohomye- 
htis during pregnancy, therefore, need not 
cause undue alarm Except m the rare m- 
stances of bulbar or ascendmg paralysis, there 
will not be a fatal issue but rather progressive 
improvement or recession of the paralysis 
after the usually short acute stage has passed 
One should not contemplate a therapeutic 
abortion as the senior author advised several 
years ago from sheer ignorance The preg- 
nancy will most likely go to term, and the 
labor be entirely uncomphcated Nor need 
we antiapate that the paralysis will be more 
severe than usual because of the pregnancy 
Both conditions, the pregnancj'' and the 
paralysis, will follow uninfluenced courses in 
the majonty of cases 

It IS mterestmg to note that there has been 
no instance of mtra-uterme pohomyehtis The 
work of immunologists has indicated that 
there is a transmission of absolute passive 
immunity from the mother to the offspnng 
Unfortunately, this does not persist, for a 
number of mstances of acute antenor poho- 
mj'^ehtis in children under the age of one 
month have been reported 

PREGNANCY FOLLOWTNG PREVIOUS 
ACUTE ANTERIOR POLIOMYELITIS 

In this part of our study, we analyzed the 
data relative to 243 patients who had been 
paralyzed by previous acute antenor polio- 
myelitis for I year or more pnor to pregnanc}’^ 
The analj'sis was conducted by dividing the 
cases into 3 groups Group A included those 
in whom dclivenes were spontaneous or ef- 
fected easily , group B those in whom dehvencs 
were effected wath difiiculty There were 201 
cases m groups A and B, excluding 8 patients 
V ho w ere pregnant at the time that the analy- 
sis was completed, 7 of whom were pnmiparx 
and I a sccundigra\ada who had prexaously 
miscaiTicd The third group, X, mcluded 34 
Cases for ■whom the data "were relatively in- 


TABLE V —COMPLICATIONS IN MOTHER (209 


cases) and ofespring 

GROUPS a— B 

(361 

cases)— 

CompUcatloiu 

During pregnancy 


No of cases 

i Abortion 

35 


a TherapeuUc 

8 


b Spontaneous 

22 

20, 9 5 % 

c S^-mduced 

2 Toxeima of Pregnancy 
a Nausea and vomit- 

5 

mg 

b Hypertension and al- 

7 


bummuna 

12 


c Nephritis 
d Eclampsia 

I 


2 

22,10 ■;3% 


3 Hypertension 6 

4 Cardiac disease and decompensation 3 

5 Pyelitis, tone thyroid, uterme fibroid, 

placenta previa, premature separa 
Uon of placenta, ruptured uterus, 
diabetes melhtus, secondary anerma i each 

Following pregnancy (tn mother) 

Postpartum hemorrhage 4 

Pyehtis 3 

Phlebitis 3 

Cardiac decompensation 3 

Nephritis 2 

Shock, uterme sepsis, adherent placen- 
ta, pulmonary tuberculosis and 
acute yellow atrophy of hver, death 
followmg eclampsia, vancose vems 
of leg, cystocele and rectocele, tone 
goitre, renal calculus i each 

In of spring 

1 Death 

a Prolapsed cord 2 

b Cerebral hemorrhage 2 

c Monster 1 

d Pneumonia i 

e Cause unknown 16 22, s 4% 

2 Conmlsions, anemia of newborn, 

hydrocele, bilateral undescended 
testicle, facial paralysis (instru- 
mental), bilateral club-foot, uni 
lateral club-foot i each 

Group A — cases delivered w ith ease 
Group B — cases dehi ered wath difficultj 


adequate The incidence of paralysis, the 
incidence of deformitj and the frequenej'^ of 
emplojment of orthopedic reconstructive pro- 
cedures w'ere all greater m group B m W'hich 
there was greater difficulty m labor than in 
group A (Table III) In 28 cases in whom the 
pelvis was studied both roentgenographically 
and by external pehnmetr}’-, we were im- 
pressed by a fact that has been stressed by 
many workers, namely, that the external and 
internal pehne measurements alone are less 
accurate than roentgenographic pehne meas- 
urements in determining the pelvic adequac-\ 
for partuntion In these 28 cases, roent- 
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TABLE VI.— DATA lEIATTVB TO OESTATIOW 
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gcoofTipbcd by tbe Tbcnra fiW nirthod 
there wai obbque contraction of tbe pehnc 
inlet In 75 per cent while In 15 per cent tbe 
inkt mu iymmetrical Tbe a%Tnge measure 
menti of the pelvis In these case* compared 


favorably with tbe average* given by juebo 
for SCO normal fonalea. 

Tbe number of pregnande* la Uk entire 
•enes varied from a rafntmnm of i to a maii- 
nnnn of 10 and tbe number of dcEvcrie* from 
a minlminn of i to a manmum of 9. Fifty per 
cent of tbe patienta were pregnant at least 
once the remainder ddrvering two or mote 
timev In #09 cases there were 410 prej 
n * ncie* , while fa 101 case* there were 361 
deihreiiea, czdadlog 35 abortions (Table TV) 
Fonrteen pabent* were still pregnant at the 
tune that this analjss was competed. Com- 
pfacabons sach as abortion*, 9.56 per cent, 
tmrmln of pregnane) 10.53 P” 
postpartom be^nhige pyelitis, phletftts, 
ncphrltii, Qterlne sepsis, car^c deco mp ensa 
tion and adherent placenta ocoined fa ftr 
crnlaia alwtosi tienUcal to tbe statistical re- 
ports of inch compBcations fa non pcreljtic 
fmcla CTaWc \0 

The dnratioo of labor varied from x to 76 
boura. Tbe average number of hemn of labor 
fa the primlpaioia women was 10.05 Itoura, 
and fa the m^Uparoos patients aras 9.^ booii 
(Tabic YT) Of 361 deUveriesfafroupsAand 
B 84,76 per cent were vtrtei, 3 jj pa cent 
were hrera o 55 per cent woe trajir.Tr*e, 
OuJ? per cent were face whDe data were In- 
adequate fa 1 1 1 per cent Sixty-five per cent 
were deUNTrtd normally or spontaneomly 
with or without an anesthetic, 11 /3 ps cent 
by forceps, n 54 p>cr cent by cesarean lectioo 
and the 4 remaining case* by breech citractioo 
and Internal podalJc vemon. It I* difficnlt to 
compare the incidence of the n tfUrafWi of 
forertu fa noQ-paralvtiC female* and paralytic 
femalea, becanse of the tendency in different 
c&dci to odExe clectl\T forceps m a variaiic 
penentage of casca. Fort) -seven cesarean 
sections were perfoitocd fa our series of 407 
dcAv'cnes, an faadeoce of ir 54 
which Is very high a* compared to the fre 
qoenc) of nliUxauoD of this procedure fa norv- 
paralj^ case*. We bebeve bowe^■cr Uut 
there are many factors which have served 
create this percentage sod that tM 

figure doe* not uificate this procedure to be 
more frequenU) necessary m effecting del l%-eiy 
fa paral)'tic female*. For example thm woe 
II «•■*<■* fa which c e sar ean sectioo was definite 
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TABLE Vn —INDICATION FOR CESAREAN SECTION 


No of cases 
having Cesar 
ean sections 


Indications for cesarean section In 
non-para]> tic females 
(perttntaic Inadence) 


Total— 47 cesarean f ectfoos In 


38 


fUlUiams quoted by 
Stander) 


444 cesoxcan 
sections 


Definite 

Indications 

Dysloaa 


Test of labor 


b (^estlonable 
mdicatloQS 

No 

Test of Labor 


Causes possibly related to poliomyelitis — 
Contracted and deformed pcUcs 
Abdominal weakness in omy i cose 


cardiac decompensation, 

ngid cerN*ix, utenne inertia, trans\*eric arrest, mldpelvicl 
impaction, etc. 


**SmalI pelvic measurements" accordion to obstetriaan. 
No X ray study and measurements No other pregnancies' 


For sterilization purposes 
No reason given. Other prcgnanacs in these cases were, 
normal (spontaneous) or by forceps 
Toxemia of picgnancj 


S Other reasons — example obstetridan felt better ' etc. 


16 

3 

4 


73 80 


Contracted 
pelves 
Toxemia of 
pregiianc> 7 45 

Olher factors 10 75 

Premature separa 
tion of placenta 

Placenta previa 
Tumors 

Heart disease 

Elderly pnmipara, 
etc. 


27 o 
17 4 


Disproportion 37 4 

Eclampsia. 1 
Toxemia of 
prtgnancj 
Olher factors 

Turnon 
Phlebitis 
Heart disease 
Mj elltis 

Incomplete rupture 
utcnis 

Elderli pnmipara 
etc. 

For stcnlua 
tion 

Because of 
prcvTQus 
cesarean 
section 
Placenta prevna 6 3 
Prcmatarc 
separation 
of placenta 1 3 


3 7 


18 7 


ly required, but of these only 4 had indications 
possibly related to the poliomyelitis These 4 
patients had contracted and deformed pelves 
with a disproportion between the fetal head 
and the maternal pelvis and a failure of pro- 
gression after a test of labor The indications 
in the 7 other cases were definitely non- 
pohomyehtic factors (Table VTI, a) In the 27 
remaining cases, the indications were less 
definite In some instances the obstetrician 
Vi as guided by climcal pelvic measurements 
as indicative of cephalopeLnc disproportion 
without the benefit of a roentgenographic 
study In others the indication was surgical 
sterilization, even though m many instances 
prcuous pregnanaes had been effected nor- 
mallv or bv forceps (Table VII, b) It be- 
comes difhcult, therefore, to evaluate this 
factor except to conclude that the figure of 
II ^4) representing the incidence percentage 
of cesarean section in our anah sis, is probably 
an exaggerated estimate of the exact indica- 
tion of tins procedure m paralnic females 
Three hundred and sixt\-onc children verc 

and B The complications that occurred in 
the children during or shorth after birth verc 
no different and no more frequent than tho<=e 
non-paralMic females 
(Table \ , c) There vere bUateral clubfoot 


and unilateral clubfoot deformities m i case 
each, but there was no other evidence of 
paralysis in these children Facial paralysis 
m I mstance was probably due to a difficult 
forceps dehvery There was no evidence of 
mtra-uterme transmission of poliomyebtis to 
the offspnng m any of our ceises 

Of special interest to us, as orthopedic sur- 
geons, 15 the fact that none of the reconstruc- 
tive orthopedic procedures employed to re- 
habihtate these patients exerted any adverse 
effect on the course of dehvery There vere 
spme fusions performed in 6 patients, and even 
though in some instances this included the 
lumbosacral area, the course of labor vas not 
affected In i patient with a surgically fused 
hip and a secondarj’^ 15 degree adduction de- 
formity, there was a spontaneous deliver) 
vuth the patient m the Sims position There 
vas no mstance m vhich the patient had had 
a previous abdommal fascial transplant Dr 
Charles Leroy Lowman has vntten us that in 
his I patient who had become pregnant subse- 
quent to an abdominal fascial transplant, no 
difficult) vas encountered, and that at ’the 
present time the transplants arc apparenth 
working satisfaclonl) 

It becomes apparent, therefore, that not 
onh in acute cases but also m the patients 
parahzed for long penods, a normal course of 
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Ee*t*tion and labor maj be anticipated in thft 
abacBce of compiicatiOTM Tbe inddeoce awi 
type of compUcationi of preynancy are 
practkaDy ibe same In paralvtic and wm 
paralytic femaJes, except pertapa In the use of 
cesarean section V^e b^evc that the h« gh 
Inddence of cesarean sccUoo fonnd In twt 
study was doe to the Improper aelectkn of the 
procedtire In many- of the instance*. The 
ter m i n a t i o n of tbe ddiiny In paralytic women 
mai have to be assisted by aoroe reanenver 
saci as mannal eitractkra or forceps. Thb 
can hard!) be called a complicabon smce it Is 
frequently empkrved m the final stage of labor 
for nonparalytic women and causes no appre 
oable damage to maternal or fetal tmoc*. 
There ha* been do evidence of intiu-ateruie 
transmission of poEomj-elitis from the mother 
to the offspriog In our series. 

cowcxcrticrrt 

Our itndr of the obstetric experience* of 
paralyxed women leadi us to the following 
coadufioQs. 

t Ai)’mmetr) of the pelvic Inkt i* foood 
in approximately So per cent of the peli'cs of 
women who have had infantile paialjw. The 
(CstoriioQ 15 TtiHH in tbe ina)odty of cases bo 
that it doc* not produce d)-stocia. A*>imnetTy 
of the pelins b absent In those who because of 
crteo*l?c par*l}'sb are dther complete!) bed 
ridden never having attempldJ to bear 
weight on cither lower limb or get about with 
brace* and crutebe*, bearing roost of the 
weight on the arm*. Tbe pelvic aijmnieti) b 
undoubtedly due to a condnnation of factors, 
one of tbe roost faiqwrtant of whldi b rotation 
of the pelvic ring coasecpient twn and aec 
oudaiy to a lumbosacr*! rotary -iaterBl scoEo- 
sia. Weight bearing b also Initrinnenlal In the 
causation of deformit) of the oefne ring 
This factor b depeodent upon (a) tbe degree 
of rebabilitatioo of tbe patient bv the use of 
external applianoes or orthopedic recoostnic 
rive pToccaures or both, and (b) the degree of 
atrophy and underdei'riopmmt of the smo* 
ciated bon> pel -b Other factor*, such aa 
shortemng of a lower Irnib and rauade Im 
balance are initrumentaJ espedaDv where 
Initiate or exa gg c f atc a lumbosaaal 
osl*. 


Attention ha* been called to 4 types of de 
fomuty of the pelvb a* a whole 0) Ulwal 
pelvic obDqaJt) (3) inaeaaed anterior pHvic 
tat with exaggerated himbir lordosb 
anteroposterior axU devutiem or rotukm 
about a longitudinal axi*, and (4) roUtloQ of 
occ innom in a te bone upon the othw la 
nominate bone abont a transverse acb or 
torsional deformity 

» From an anaJyab of 15 cue* reported la 
thefiteratore i case coraimnncated to os, and 
13 cases collected bj onrscUTs, we coodode 
that pregnancy complicated by acute antmor 
poiioroyrlitb may be antJapated to pro gjm 
normaDy with a normal termination of labor 
andsnthanonnalofffpnng The involuntary 
contractiocj of the utena and the abOitr of 
tbe uterus to expel Its contents fpontaneotulr 
observed also in patients paralysed by coni 
tumors, spondyiltfih and vertebral fracture are 
doe to fact known to pbiafologists, that 
the uterus has an indepen^t Dersa supphr 
and will contract not onlv after tbe spinal 
b transected but cits after its sympathetic 
nerre supply b extirpated There was no b 
stance of mtra uterine poliomrcUtu In these 
39 cues Tbe passive Wmmlty of the od 
fifing derived ^nj the mother doe* not pet 
list for long sioct a number of cases of a^e 
anterior pobomyciilb under the age of t 
month (earliest, 9 davs) hare been nported. 

3 An analysu of *43 patients, who became 
pregoanl one year or more subsequent to an 
acute attack of anterior poBon^rliti* In- 
<£cates that a normal and uneventful pteg 
nancy and labor with a normal offspring mar 
be anticipated in these case*. There b no 
bidicatioQ for iaten upti ou 0/ the pregnancy 
at any stage excep t for those reason* that 
would be operative also in non-parthiic 
females. The compEcations pnor to and foJ- 
Icnring dcli\TTy m parslytk females are on 
the per c entage bosk, almost aJentjcal with 
those in uo^parafy'lic females. AJlhoogh it is 
true that in our analysfa of paralytsc females, 
cesarean section wn* trtilixed In a higher per 
centage of cases than In a cDcnparaWe series 
of non paralytic females, it is our bebrf that 
the Inoication* for thb procedure In *0^ 
instance* mav not have been warranted, 
that, therefore this penaaiUge probably doc* 
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not represent the true index of the need of this 
procedure in paralytic females 
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LIVER CELL FAT NECROSIS CAUSED BY 
PANCREATIC REFLUX 


WALTER SCHILLER, KLD CUc«*o, 


D UWNG the pa*t >o jrao, la a/ML 
tion to the InTeftigttkia of ipedfic 
diangc* In the Hrcr Itself resttith 
hu been mAde aiong two Gao coo 
ceniing the reUtionsh^ of the liver to other 
orgios. FtmctkmaHy m so far as the toetabo- 
fim of hetooglobin and Its derivative*, the 
Ule pfffmmts, k omcecied, the liver ta doaefy 
related to the sideRL Surilcilly the dose 
topographical relatka of the liver ■nd the 
paruTtai Is very important, espedally when 
disease of the pJI bladder and pancreas Is 
herog treated. However the pathcdc^pcal 
proUems arising within the hepatopan 
cmtic system arc doe not only to thdr dose 

E dmity thek dose ocnnectxn of blood and 
iph supply but also to the proxfaiuty of 
two excretosy docts In the r»*pit|« of 
Vater The tnechanlsm whxh transfoims the 
two outlets, that of the liver and that of the 
pancreas, Into otie ctnmmodcatlni: system of 
channeis Iks In the oedonon of the cormnoo 
outlet for both In the papilla of Vater The 
(fivertiaihffli thos becttcoes tranafonned Into 
a sort of TOt In which the two sccretJous are 
mixed. The difference between hepatic and 


pancreatK aeattory ui 'ct sui es determines 
mto which doct the mlrturc U forced. The 


relatively blg H inadence of anatomical vmila 
tions m the mutual posillon of the ducts and 
tbeir openings reduces the pcobabffity of the 
reflux for instance, iriien the paooeatic duct 
opens outside of the diverticalum, the oedu- 
liOQ o£ thepapflla has no mfloencr on the 
pancreas. Three main t)^^ of ocdniion may 
occur ai the result of stoces, spasm or edema 
of the duodenal mucous membranes- The 
most important cause b ftonei. Since Ojae 
and Halsted publbbed their cbsskal paper*, 
namertna otiwr cases hsvT been observTd and 
rna tka Dnvtaoa 1 Cmik Cotatr BmM- 

riafW«r< b*an tSt 4ati wasu xatoc *t tin AmntOM 
mt nR Itl.f Mvtfe U, 

Aalad^ frast tPM rat^ct 
0^ On Acjancu Htdtea} Atmottn^ 


reported by various author* (Tmhart, Korte 
Sajottmudler Schmieden and Scheifej and, 
p«tiailarly Cameron and Noble) In some 
of theae cases cootettkm, the result of reteti- 
tkm of pancreatic secretion with its suhse 
quent bcmonhagic panoeatk nKnab, wai 
the ooly obsoraBon made. 

It has bear safely cstabbshed tint oedasko 
of the papfSa by any piert>Rn?tm may 
passN-e congestiOT In the pancreatic ducts by 
back ptesaurc of the pancreatic Joke and that 
this congestion may be foDowtd by rupture 
and bursting of the duct walk and usUbltioD 
by the pancrtalk taaoc of the oorfaig pan- 
creatic secretion. In this maimer b priced 
the wrO known pathedosy of panaeatk ne 
ows and later mtnpeiUiDesLl fit oeemis. 
Tbs process has been thoffoughly mvestlgated 


particulariy bv Ople, Balo and BaQoD West 
phal, AirWljald c 


many otbetx. The Im- 
jwrtaace of retention of pancreatic secrelioo 
as an etiological factor In acute pancreatic 
□ecrofb b ntabCshed, In spite of the 
fact that, as a well known to patbologbti, at 
autopsy in cases of acute paniTeatic neer^ 
the bemorrhaglc destiuctiOQ of the ^and 
makes It gme ridiy impoxxfble to And the spot 
where the rapt ur e of the duct oenmed. It b 
much more difficult, however to gi\e accurate 
proof or evidence of the reflux. Here we mart 
diiiinrukh between two posslbilitjes hnt, 
Me Senriag la the pancreatic ducts, and 
second pancreatic secretion flowinc m thr 
Me duct. 

From and pathologkal obsenatioo. 

there b better and more convindnf evidence 
for a refluj from the liver to the panerm- 
Colp his conaboroton made tab rtflus 
visfole by I ri) la patieatJ with gall hlaxidcr 
drains, after the injectloc of mornhine to 
pro d uce a »p^»Tn of the sphincter of the pa 
pfTta. They fTp]«fn certain case* of acute 
pancrestitb by thb mechanbni, as does Opk 
Halsted and H L. Poppa’ 
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The pathological changes which are pro- 
duced by the presence of pancreatic secretion 
m the bile ducts and m the gall bladder have 
been mvestigated, experunentally, by a great 
number of authors Conclusive evidence 
emerges from the biochemical exammation of 
bile collected directly from the bile ducts or 
gall bladder durmg operation The presence 
of pancreatic jmce can be checked by quahta- 
tive tests for three pancreatic ferments 
amylase, trypsm, and hpase Most investiga- 
tors have utilized amylase determinations for 
detecting the presence of pancreatic secretion 
because of the relative simphaty with which 
these determmations can be made, technically 
speakmg The most co mm on method used 
IS the so called dilution method of mcubatmg 
equal quantities of carbohydrate solutions 
with mcreasmg dilutions of amylase (diastase) 
contammg fluid and determmmg the highest 
dilution at which digestion still occurs Such 
ferment titrations have been earned out by 
Nordmann, Bundschuh, Ruppanner, Dnem- 
bowski, Brackertz, Colp, Werthemann, and 
Westphal The most extensive exarmnation 
was earned out by H L Popper, who ex- 
ammed 219 specimens of bile gathered dunng 
surgical operations and found that 37 spea- 
mens or 17 per cent of all the cases gave evi- 
dence of pancreatic reflux by the amylase 
dilution method Since bile normally con- 
tams a small amount of amylase as Hofman 
noted for the first tune m 1845, only high con- 
centrations prove the presence of pancreatic 
secretion This concentration must exceed 
that mcreased concentration of amylase m 
bile which occurs durmg carbohydrate feed- 
mg, as discovered by Bonnano m 1908 It is 
only when the highest, stfll active dilution of 
bile exceeds the highest, active dilution of 
serum, which also physiologically contams 
small quantities of amylase, that the case can 

be diagnosed as one of pancreatic reflux H L 

Popper fixes this limitation at d 38/30 = 64 
Of Popper s 219 cases, 19 were cases of acute 
or chrome pancreatitis Among the 200 re- 
maimng cases without pancreatic disease, 20 
cases, or 10 per cent, showed the presence of 
pancreatic ferment m the bile This means 
that approximately every tenth case of sur- 
gical bile-duct or gall-bladder disease is com- 


pheated by pancreatic reflux In view of the 
fact that this reflux is anatormcaUy possible 
in only a hmited percentage of mdmduals. 
Popper’s high figure of the actual mcidence 
of pancreatic reflux proves that this reflux 
IS a rather common comphcation 

Much less work has been done for the de- 
tennmation of the pancreatic ferment, trypsm, 
m bile Techme^y, the determmation is 
much more difficult than that for amylase and 
the evidence given by a positive test is not 
nearly as convmang as that for amylase, for 
bile frequently gives a positive trypsin reac- 
tion espeaaUy when it contams a large amount 
of protem Another serious drawback is the 
relatively low specifiaty of positive findmgs 
for trypsm admimstered mto the bloodstream 
may be excreted by the liver m the bile, or 
tiypsm may develop from leucocytes in cases 
of cholecystitis, or lastly, it may come from 
the duodenum as a result of regurgitation of 
duodenal contents through the patent pa- 
pilla Consequently, only a few trypsm de- 
terminations of bile have been reported by 
H L Popper, Hoesch, Westphal, and LoeflEler 
Erb and Barth exarmned 50 speamens of 
bile from cases of cholecystectomy and found 
that 38 per cent, using the Mueller- Jochmann 
method, and 74 per cent, usmg the Fuld- 
Gross method, were positive for trjqism 
These investigators admit that the high posi- 
tive madence may have been caused partially 
by the presence of leucocytes 

A few determmations of hpase in pathologi- 
cal bile have been made Although hpase does 
not deteriorate as rapidly as trypsm, as Colp 
and Doubilet have pointed out, and although 
it IS much more specific than trypsm, for 
normal bile contams no hpase or only traces 
thereof (Bonnano, Sobotka) hpase determma- 
tions are compheated H L Popper, using 
the stalagmometnc method of Rona and 
Michaels, found no increase m the hpase con- 
tents of bile in a case of chrome cholehthiasis 
with fat necrosis of the omentum and with a 
normal pancreas but did find a shght increase 
of hpase m the bile of a patient with a normal 
gall bladder, normal bile ducts, and a normal 
pancreas, who had cramps for 6 years follow- 
mg a laparotomy which revealed edema and 
hemorrhagic exudate of the pancreas 
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EvKknce of the presence of petKieatlc 
fenncnU in the call bladder proving reflni of 
pancreatk tecretloQ li of pncticil rUntm.! 
intcreat only Inaimach ts thi* coodibon may 
prodner a Donpcrforiti^ form of bOUty 
pentoniti* It iea\Ti unanswered the qoe*- 
tion to what extent Ii the Ih’er or better 
•tin, arc the liver ecQs, involred by the reflui. 
The bfle dnetj particularij the emmaon duct, 
are immune agamat panaeatK accretkm. 
Numerooi observitwns have beoi recorded 
conceming liver pathology in casei of paa- 
creatltk and partHrularlv In caaea of pancreatic 
necroali. In most of these reporti, the liver 
pathology la co-ordinate with the pancreaa 
pathology 

Adamaki deaezibed mulcmle thromhoaea of 
the portal vem ew pillnrun with miliary hepatic 
nccrota In a <-<«<• of pancreape Dccroda com 
plicated by auppuripvc cholecyiOtta and 
daJclithiaM. 

Oeit mmj b mvesUgated a case of Imtlal 
dnhosia and moderate ftnndfar with chronic 
(acany) fibraoa of the paocreaa. In the 
meaenteiy and the otDcntum numaroot foo of 
fit BecnaU were present, but the panoeaa 
itself appeared to be free. The omentum waa 
adherent to the canaule of the liver and, tn 
the field of these adhesiona, the Ever showed 
aumerooi aubcapaular triangular areas of 
necrosia. Oesterrelch nrplslni that thia ne* 
crosis la the result of panaeatlc fennenta car 
ried to the Uvtv from me pancreas through the 
adherent omentum, froin wiudi numeioua 
tmsJI \'eaads entered the bver aurface 

RotWf published the report of a case of 
septic endocarditis with multiple small focal 
necToLic areas in the piancreas and with severe 
passive congestion and fatty degenersbon of 
the liver The latter showed small rather 
Donspeofic foci of aeuobjoais which Ocater 
rckh deaorlbea and nplaini as septic, men 
fir ming only as a hipothcA the posaftnllty 
that pancrtatlc fennenta might have reached 
the bver parenchyma in way of the portal 
TtnL The »smi» hypothesis waa rais^ by 
^\’ic3el who found marked focal fatty infiltia 
tktn with a nonspecific necrosis in the flvtr 
in 4 cases of pancreatic oecrasia. It la worth 
mentioning mat he aaw fat ceO emboU In 
these cases which he traced back to the pen 


cieis In the interiobolar bnuKhes of the portal 
vdo. 

Miller Rkewise In his case saw fat ctHi In 
the intrahepatic ramifications of the portal 
vein. 


Svvk and Nakamura found fat drrboais 
of the Dver with old blood pipnent aseodated 
with pancieatje oecroaa H Jlaiy found 
maikcd and partiall> focal areas of fatty de- 
cenention of the hver Rankenbcrg noted 
focal pasdve congestion due to throomoits of 
the bitches of tltt portal \Tln Eloesserfcmai 
paieDchjmatous and fattj degeoentkm of 
the Bver combined with hemorrhagic pan* 
aeadtii. 

Truhart In hU book on pathology of the 
panaeas da e as ei , reported 47 cases of pan- 
creatk fat oetio att with jaundice Among 
these IS had either cbolelithiajis or obtu/at 
mg tumors of the bOc ducts. In the 35 re- 
maining cases the cause of the janndice could 
not be explained The liver in these patients 
showed fattv and paienchymatous rhangni 
of a ooDSpeofic natort. 

Man observed s cases of seme paren- 
chymatous bepauua with marked fool fatty 
umtiatkm and degeneratwo and pancreatk 
fat necrosis. He explained the pathology of 
the Ever fod as caused by toxins or Umc 
products of metabonsm carried to the Ever 


b> the portal vein. 

Eloe»er examined cases of hh own and re 
\iewed the Gterature concemiog Ever patbol 
og> associated with pancreatic Deatau. He 
described the typical Ever as 00c reveals 
palc>Tilow more or leas sharply oraunscibed 
areas alternating with daiw red soft, de 
pressed islands on cot surface and micro- 
scopically rr>Tahng fatty degeoermtiocs and 
congestion reiulUng eventually In focal nc 
cn^ HepolntsoutthatsachbepaticchaD^ 

are found frequently m case of seme passre 
amgestioo or cinlusis without pancitatK 
necrosia. Berner who investigated the organs 
of 5 of pancreatic fat nratals s of thm 
with akohobc rnrhnah, describci maxkrf 
£att> de g eper a tioo Involving Mrticulaiiy the 
periphery of the Ever arinl. The interpeeU 
tion of his mlcroscopkal analysis seems to w 
doubtful imce the crescents he described In 
the Sudan stained sectioQ are artefacts to 
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frequently found when this stain is used 
However, he did find m some of his cases 
single fatty aad crystals m the hver which 
gave a positive green Benda reaction It is 
qiute hkely that some of his cases did contam 
foci of mtrahepatic fat necrosis but that he 
was unable to demonstrate this because of 
imperfect histological technique His paper, 
which dates back to 1907 when the histological 
presentation of fat and fat necrosis was not 
as yet well developed, is the only reference 
found, which m the descriptions and illustra- 
tions gives a clue of specific mtrahepatic fat 
necrosis However, Berner m the discussion 
of the findings does not mention this possi- 
bility In a large series of experiments Fisch- 
ler has noted severe degeneration of the hver 
in dogs after having estabhshed an Eck’s 
fistula and provoked a pancreatic fat necrosis 
He found severe centro-acinar degeneration, 
atrophy, and necrosis, but he emphasizes that 
he never saw salts of fatty acids, soap or pure 
fatty acids, which indicate specific fat necro- 
sis Since in his experiments the portal blood 
stream to the hver was blocked, he had to 
trace back the hver pathology to toxic prod- 
ucts reaching the liver by way of the lym- 
phatics This IS possible with dogs, for this 
ammal possesses a network of interacinar 
lymph vessels espeaaUy around the central 
vein as described by H Popper Hilde- 
brandt has questioned the experiments of 
Fischler and tned to prove that the degenera- 
tive hver changes are caused neither by the 
Eck’s fistula nor by pancreatic fat necrosis 
but by the chloroform used for narcosis 

When studying the possibility of proving, 
by microscopic evidence of hver pathology, 
the presence of pancreatic reflux mto the 
hver, we must consider the action of the three 
pancreatic ferments The action of amylase 
cannot be demonstrated histologically The 
action of trypsin could be proved by necrosis 
However, focal necrosis of the hver is very 
common in such conditions as passive con- 
gestion, cirrhosis, parenchymatous hepatitis, 
etc when it becomes more severe and tends 
to lead to yellow or red atrophy It would be 
difficult to diSerentiate focal interacinar ne- 
crosis of this nonspecific type from specific 
necrosis caused by the presence of trypsin 


Also it IS very doubtful whether pancreatic 
trjipsm conung in contact with liver paren- 
chyma would digest or damage it In order 
to develop its specific action, trypsin must 
first be activated In the duodenum entero- 
kmase acts as the activator of the trypsm 
Bile contains no activator of trypsm as has 
been pomted out by Oppenheuner For this 
reason several authors, Hoesch, Frank, Moy- 
nihan and others, believe that simple bile 
reflux m the pancreatic duct is not suflicient 
to cause acute pancreatitis They feel that 
only if the bile is contarmnated by bactena 
as a result of a cholecystitis or passage of 
bactena from the duodenum through the 
papilla of Vater wiU pancreatic trypsm be- 
come activated and cause pancreatic necrosis 
The causative r 61 e of cholecystitis m pan- 
creatic diseases has been discussed by E 
Starr Judd 

Whereas trypsin needs specific activators, 
the third ferment of the pancreas, hpase, is 
much more easily activated Pure bile can act 
as an activator and bile salts enhance the fat 
sphttmg action of hpase (Fuerth and Schuetz, 
Terrome, MeUanby and Woolley, Sobotka) 
Even normal tissues may activate pancreatic 
hpase as is proved by the fact that numerous 
cases of intrapentoneal fat necrosis have oc- 
curred in which there has been no evidence 
of mixture of bile with pancreatic juice This 
knowledge has been gained from autopsies 
and has been confirmed experimentally by 
Frugoni and Stradiotti who produced typical 
pentoneal fat necrosis m animals by mtra- 
peritoneal injection of fresh stenle pancreatic 
juice, thus provmg that neither bile nor bac- 
tena are necessary for the activation of pan- 
creatic hpase It must be mentioned that 
Kestner earned out analogous mtrapentoneal 
injections m cats and dogs without producing 
fat necrosis However, it appears that there 
was some technical error m his experiments, 
for he succeeded m produemg fat necrosis in 
only 50 per cent of his cases when he used 
equal parts of bile and pancreatic juice The 
r 61 e of bile as an activator of pancreatic 
enzymes was demonstrated in very convmcmg 
expenments by Rewbndge who produced a 
free flow of bile mto the pentoneal cavity in 
dogs by perforatmg and openmg the gall 
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ENidence of the presence of panoeatlc 
fermenU In the gaJl bladder proving reflut ol 
paner ra ti e •ecietioQ b of pnu:tiai} and dinial 
intereat only mapnoch u thii coodtUon may 
ptodacc a DonncrioTatiNT form of l»Eai> 
pentomtii. It leaves onanawered the que*> 
tion to what extent is the Bver or better 
itill arc the Iintt ceiU involved by the reflux. 
The Ule dacti, particularly the comroon duct, 
are imnuroe agalnit pancreatic seaeljocu 
Nomerous obacrvatloas have been recorded 
amcenung liver pathok>g> m of pan 
creatltis and partKslaily m cases of panoeatlc 
neandt. In most of these reports, the liver 
pathology b co-onEnate with the panaeas 
pathology 

Adamahi. detciibed multiple thromboses of 
the portal vem ctpCUrfes with mfllsry hepatic 
necToiU in a case of paiKreatlc necroib com 
plicated bv soppuritlTe cholKyatitfa and 
fhnMithiiiJi- 

Oesterrach Invotigxted a case of foitial 
ortbosi and moderate jsnndirr with chrook 
(scairy) hbmsls of thle pancreas. In the 
mesentery and the omentum aamerotts foci of 
fat oeotais were present but the pancreas 
Itself appeared to be free. The omentum was 
adherent to the capsule of the Uver and to 
the of these aobcslcma, the hrer showed 
n nrrtem ns sabcapsular triangular areas of 
necrosla. Oesterrdch explains that this ue 
crosb Is the result of pancreatic fennents car 
rled to the fiver from the paacreas through the 
adherent omentam, from which numerous 
fmull vessels entered the fiver surface. 

Rudolf published the report of a case of 
septic endocarditiJ with multiple small focal 
necrotic areas m the pancreas and with seveie 
passive conBCStioo and fatty degeoeratioo of 
the fiw The latter showed small rather 
nonspecific iod of Dcaobfosb which Oester 
relch describes and crplaini as septic, men 
ttening onl^ as a hjrpothesa the posdbfiit) 
that pancreatic ferments might have reached 
the fiver parenchyma b> way of the portal 
vein. The tacoc bypothess was rab^ by 
Diesel who found muhed focal fattj infiltia 
tion with a noa^ieafic necrosb in the fiver 
in 4 cases of pancreatk: necrosa. It b worth 
mcptjoning that be saw fat cell emboD in 
these cases which he traced back to the pan 


creas In the mtertebular branches of the noeul 
VTin * 

MCOer Gkewuc In his case saw fit crih In 
the mtrahqMbc ramlfimliotB of the portal 
vein. 

Sviak and Nthamnia found fat dribodi 
of the fiver with old blood pipnent associated 
with pancreatic necrosis H Man- found 
marked and partially focal areas of Istty de- 
geoeralkm of the Untt Rankenberg noted 
focal passive congeatkm due to thromboais of 
the bianchci of the portal vem ElocsKrfoond 
parenchimatous and fatty degenoaboo of 
the hvtr combined with hemorrhagic pan- 
crtalitls. 

Truhart, in his book on pathology of the 
pancreas diseases, reported 47 cases of pan 
aeaOc fat necroslf with JagpcBce. Ammg 
these 19 had olbcr cholefitbiasts or obtunt 
ing tumoa of the bik ducts. In the 35 it 
midning cases, the caotc of the jaandbs could 
not be expiuned The bver is tlxse patients 
fihowtd fart^ and paresch>’mitOQs changes 
of a iwnspeafic nature 

Man otsemd a cases of aerere pareo- 
chymatmu hrpaPtb with marked focal fatty 
in^tialloti and deg cn ei atloe and pancreatic 
fat necroab. He explained the pathology of 
the liver foa as calised toxins or terde 
prodocts of mrtabofism carried to the Brer 
by the portal Ntio 

Efoesjer examined cases of hit own and re 
viewed tie Dtcriture cuecemlng liver patbol- 
ogy associated with pancreatic r»ecro*eL He 
described the t)-pkal Ii\Tr as one reveiEo* 
poleyeOow more or iewi sharply orcninscrfbed 
areas alternating with darx red soft, de- 
pressed islands oq cut surface and nuou- 
icoplcafi) revealing fatt% degeneratiocs and 
congestion reaultirig eventually In focal ne 
r- m3i He points out that toeb bepaticchioies 
are found frequently in case of se\'eTt passlvt 
amgestxn or dnrtodi without parsne afac 
□ecrotb. Benier wbo investigated the ocgxas 
of s cases of poncresdic fat necrosli, s of them 
with alcoholic drihoals, describes marled 
fatty degeneration invdving partlailariy tie 
peiipbery of the Uver acinL The intcrpreti 
tion of hb mlcroscDptcal analysis seems to 
doubtful, since the oescents he dooibed la 
the stained Jectloo are artefacts 10 
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frequently found when this stain is used 
However, he did find in some of his cases 
single fatty acid crj^stals in the hver which 
gave a positive green Benda reaction It is 
quite likely that some of his cases did contain 
foci of mtrahepatic fat necrosis but that he 
was unable to demonstrate this because of 
imperfect histological techmque His paper, 
which dates back to 1907 when the histological 
presentation of fat and fat necrosis was not 
as yet well developed, is the only reference 
found, which m the descriptions and illustra- 
tions gives a clue of specific mtrahepatic fat 
necrosis However, Berner in the discussion 
of the findings does not mention this possi- 
bility In a large senes of experiments Fisch- 
ler has noted severe degeneration of the hver 
in dogs after having estabhshed an Eck’s 
fistula and provoked a pancreatic fat necrosis 
He found severe centro-acinar degeneration, 
atrophy, and necrosis, but he emphasizes that 
he never saw salts of fatty acids, soap or pure 
fatty acids, which indicate specific fat necro- 
sis Since in his experiments the portal blood 
stream to the hver was blocked, he had to 
trace back the hver patholog>'^ to toxic prod- 
ucts reaching the hver by way of the lym- 
phatics This IS possible with dogs, for this 
animal possesses a network of interacmar 
lymph vessels espeaally around the central 
vein as described bj H Popper Hilde- 
brandt has questioned the experiments of 
Fischler and tried to prove that the degenera- 
tixe hver changes are caused neither by the 
Eck’s fistula nor b}"^ pancreatic fat necrosis 
but by the chloroform used for narcosis 

Vdien studi ing the possibiht) of proving, 
b^ microscopic exndence of hver patholog^q 
the presence of pancreatic reflux into the 
h\cr, VC must consider the action of the three 
pancreatic ferments The action of amylase 
cannot be demonstrated histologicall} The 
action of tripsin could be proxxd b\ necrosis 
How c\ cr, focal necrosis of the h\ er is x^ery 
common m such conditions as passix e con- 
gestion, cirrhosis, parcnchmiatous hepatitis, 
etc when it becomes more sex ere and tends 
to lead to yellow or red atrophv It w ould be 
difiicull to differentiate focal interacmar ne- 
crosis of this nonspecific txpe from specific 
necrosis caused by the presence of trypsin 


Also it IS very doubtful whether pancreatic 
trypsm coming m contact xvith liver paren- 
chyma would digest or damage it In order 
to develop its specific action, trypsm must 
fiirst be activated In the duodenum entero- 
kmase acts as the activator of the trypsm 
Bile contams no activator of trypsm as has 
been pomted out by'' Oppenheimer For this 
reason several authors, Hoesch, Frank, Moy- 
nihan and others, beheve that simple bile 
reflux m the pancreatic duct is not sufificient 
to cause acute pancreatitis They feel that 
only if the bile is contammated by’’ bactena 
as a result of a cholecystitis or passage of 
bacteria from the duodenum through the 
papdla of Vater xvill pancreatic trypsm be- 
come activated and cause pancreatic necrosis 
The causative r 61 e of cholecystitis m pan- 
creatic diseases has been discussed by E 
Starr Judd 

Whereas trypsin needs specific activators, 
the third ferment of the pancreas, hpase, is 
much more easily^ activated Pure bile can act 
as an activator and bile salts enhance the fat 
sphttmg action of hpase (Fuerth and Schuetz, 
Terrome, Mellanby and Woolley, Sobotka) 
Even normal tissues may activate pancreatic 
hpase as is proved by the fact that numerous 
cases of mtrapentoneal fat necrosis have oc- 
curred m which there has been no evidence 
of mixture of bile xvith pancreatic juice This 
knowledge has been gamed from autopsies 
and has been confirmed experimentally' by' 
Frugom and Stradiotti who produced typical 
pentoneal fat necrosis m animals by' intra- 
pentoneal injection of fresh stenle pancreatic 
juice, thus prox'mg that neither bile nor bac- 
teria arc necessarx' for the actix'ation of pan- 
creatic hpase It must be mentioned that 
Kestner earned out analogous mtrapentoneal 
injections m cats and dogs without producing 
fat necrosis However, it appears that there 
was some technical error m his experiments, 
for he succeeded m producing fat necrosis m 
onlx 50 per cent of his cases when he used 
equal parts of bile and pancreatic juice The 
role of bile as an actuator of pancreatic 
enzx mes x\ as demonstrated in x ery conxmemg 
experiments by Rew bridge who 'produced a 
free flow of bile into the peritoneal cax'ity in 
dogs by perforating and opening the gall 
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necToii* All ver tbc thin mere icittered imfo 



It IS very likely that these protein bodies, by second- 
ary precipitation of the mineral salts, gave origin 
to the little stones found in the main duct (Fig 8) 
Biochemical analysis of the pancreatic stones, by 
Dr G Weber Schimpff of the Biochemical Labora- 
tory of the Cook County Hospital, revealed that 
they consisted of calcium carbonate mainly nith a 
small amount of phosphates and some organic mat- 
ter adherent to the surface (Two of these stones 
Mere soft and gray with a jagged, rough surface ap- 
pro-nmately 4 milhmeters in diameter, another stone 
found was only i millimeter in diameter ) 

For the presentation of fat necrosis in this 
case and in many others, the old method of 
Benda published in igoo proved very useful 
Lapinan, in igo2, found that it was not neces- 
san’^ to use the onginal fluid which Weigert 
applied for the presentation of neuroglia but 
that It was sufficient to fix the tissue in forma- 


Fig 6 Small pseudo aanus located m the thickened and 
inflamed penaanar capsule, completely destroyed by fat 
necrosis X30 

lin and then immerse it m a solution of copper 
acetate F ischler and Gross applied concentrat- 
ed aqueous copper acetate solutions for 2 to 
24 hours at 37 degrees C This is necessary for 
the staining of palmitic and of steanmc acid 
but oleinic acid takes on the stain almost im- 
mediately at room temperature I had the 
best results by counter stainmg with nuclear 
fast red and mounting the frozen sections m a 
concentrated aqueous levulose solution A 
very excellent presentation of fat necrosis 
can be accomphshed by use of Goemoen’s new 
method (oral communication) frozen shdes 
are immersed in a 2 to 5 per cent aqueous so- 
lution of cobalt nitrate or cobalt chloride 








.n p-mcrcntic nccrosu^ Mith cellular ddbris 

hr li^buc ' X31'* cd ghndu 



Fig S Pancreatic duct Inflammatory proliferation of 
epithelium right side, protein bodies and leucocj tes in the 
lumen X65 
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Tbtfn thej *rc tborougblv wmibcd m dUtflIcd 
Viter and finail) placed In 1 1 pw cent vitery 
omniOTium sul^ Bolution. Tbe necrotic fit 
tUsue itaujs dirk black and ill tbe other coo- 
ititucnts of the tmue remain uwtilned A* 
1 countcntiin ncdeir fast red or Ugbt green 
can be u»<d 

In oitkr to utflixe the case here reported 
in the ttud> of pancreitjcohepatlc reflax, tio 
pertinent qoeitlanx must be anxveml (i) la 
the necTDns In tbe b\-cr ipcafic, lc. U It pro- 
duced lr\ tbe bpase of the pancreia. (j) Wd 
the pancreatic aecretion provided it via the 
pancreatic ftpase that caused the nccro«a, 
reach the liwr pircndij'ini bj va> of tbe bile 
ducts or doe* the poasbihtt of transportation 
through Ij-mpbitio or blood \'e*0elft hi\-e to 
be coQSxicred^ 

Concerning tbe fijit miettion, the pasdbQitt 
of nortspcaficfatnecrosiihaibeim eraphisued- 
V vaniing must be grven to the enmming 
pathologiit not to tnce back e\rr\ neeroiU 
of the subcutaneoua, meaentenil or retro* 
pentoneai fat to the poncre&s but to coodder 
triuma, impaired crailatioQ infeetlon, etc 
a* possible etiological Cactof*, \ooapedficne 
cross of fat Usm has been observed under 
different conditiont and in vaxioui organ*. 
\brikosoff and Lee^e and Moutonguct de 
scribed fat necrosis and granalomas as a re 
*uU o( dlaturbcd drculatim In tbe nbcutane 
oos fat tl*«ue Dupont and Perrot described 
cj’slic fod of necrosi* m the fat of breast* of 
eltierl\ aomen Tcutechlander described ne 
CTOsb )f the intracapBular fat of ine*enteiial 
h-mph nodes, etc In all lbe*e case* the char 
acter of the necrotic areas »as different from 
that seen m ^jeolk pancreatic fat necrtuK 
The fod m nompcafic fat necnwli present a 
granular dfbn* irith onU a few small acd 
dental fat o^aUis and Rirrounding these for 
eign bod\ giant ccfls can be »een Ob%-fc>aaI\ 
in the*e foa tbe ipbtting of tbe neutral fat U 
going OQ wry ilovU tmdoobtedlv due to the 
ver) small quantities of ferment locallt pro- 
duced b\ the deco mp osing fat cells and tbe 
surroaiuiing granulation tissue Tbe small 
quantities of soaps as veil as of olctc and 
Uerainic salts vbicb arc produced are washed 
out Immediately bj the tissue fluid*, wberra* 
lo spea&c pancreatic occrcais the folloving 


takes place Tbe lipase at once spEu large 
amoonts of fat and thus produces masses of 
fatty aad cr>'*tala long before the surroondmi 
tissue can produce a protective grannUlion 
tissue 

Tbe fod of intrahepetic fat necrosis hi our 
case arc ciactl\ bke those of the pancreatK 
type E\Tn though no fat necTD*!* of the r«ri 
creas and the adjacent fat tissue were prevnl, 
the morphologj of the liver fod with tbe 
masses of fattj add needles would point to 
the actioo of panaeatk Upasc Nccn>Js of 
liver tasue is a rather frequent patbologica] 
entllv In red and veDow atrophi Hoarrer 
small necrotic areas are also frequentlj found 
in orihotic b\Tf*. Leamlnatuxi of a large 
number of slide* taken from case* of Hver 
atroph\ and drihotis ha* convmeni me lh*t 
In these case*, as Fischler has alreadj panted 
out the Tiver liiBue never conUins fatt) icldi 
or fat idt*. 

Coocemmg the route bv ahich tbe pan 
oeatic lipase reached the hepatic thvje 
I>'zaph channels can be rolrd out for in the 
human liver tbe lymph vta a d s and, u 
Drinker and bleld and Rounere described 
in the periportal field, there are i» lymph 
space* In the aani that would be in free com 
municatioT) with the small initial periportal 
and the larger perimscubr bmpb vrsv^ 
Tbe fluid of tbe IHsk space hu to be ffltned 
through the wall of the l>Tnph v t g e U bto 
Ihelumen aproct« Pppinper caliipermeabn 
itj m one direction Tlie opposite proce^' i r 
pe netra tion or permeaUon nf Ivraph tbroogb 
the wall of tbe l)-mph vewsels in the dirertiw 
of tbe acinar tlisue never has been ob'ened 
and the posiibiTitv of such a reversed perme 
abOiU never provTd In the caw erf dor* 
which hart a wcil developed ratra-aanar sw- 
tem of limph channris the trensportatkn of 
pancreatic secretioa to the liver tbreugb 
l>*mph VTMels has been proved for oanipfe bv 
the rcpenments of Fischler Transportatirwi 
of Cpasc bv the blood stream fa not Ilkfly 
tliKc nowhere else in the bodv were fod of 
fat necrosis to be found 
H L- Popper and Necbelci, In a recen^ 
published paper ha e for the first time made 
accurate determinatioQs of the enxvTTuc con- 
tent of tbe penpheral bkiod and In the iboraac 
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duel lymph after acute damage of the pan- 
creas ' Evidently, the concentration of lipase 
m the blood is too low to split fat in tissue 
outside of the pancreas Even when we admit 
that the presence of bile produces optimal 
chances for activation of the lipase, this same 
process would occur elsewhere in the organ- 
ism if large quantities of pancreatic lipase were 
administered by the blood stream For the 
reasons stated and because of the presence of 
pancreatic stones of a size just large enough 
to block the papilla of Vater, reflux of pan- 
creatic secretion to the liver by the wav of the 
bile duct must be admitted 

SUMMARY 

Pancreatic and hepatic biliary ducts may 
be transformed into one communicating sj'^s- 
tem by obstruction of the outlet — the papilla 
of Vater The most frequent cause of ob- 
struction IS stones in the common duct, how- 
ever, spasm of the sphincter of Oddi and 
edema of the duodenal mucosa must be taken 
into consideration Reflux of bile into the duct 
of Wirsung mav cause acute hemorrhagic 
pancreatitis Reflux of the pancreatic secre- 
tion into the bile ducts has been described as 
the etiological factor for certain liver changes 
of diflcrent but nonspecific character That 
reflux has been proved by amylase determina- 
tion of the bile The presence of amvlase is 
indicative in high titer onlj inasmuch as bile 
iiormalh contains amjlase in low titer, 
whereas, the presence of lipase m the bile is 
tonclusivc evidence of pancreatic reflux, inas- 
much ns normal bile contains no lipase In 
this paper Iner-cell fat necrosis as a conse- 
quence of lipase content in the bile is dc- 
''inbed 1 ipase in the bile is conclusive evi- 
diiue of pnnereatic reflux, inasmuch as nor- 
mal bile eonlains no lipase 
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RECONSTRUCTION OF THE PENILE URETHRA 
FOLLOWING TRAUMA 

EDWARD P WHELAN, M D , F A C S , Nutley, New Jerse) 


T IS rare for an injury to tear out a large seg- 
ment of the pemle urethra without ampu- 
tatmg or destroying the penis 
An enormous number of techniques are 
available for formmg a new penile urethra, based 
largely on experience with congenital defects, 
chiefly hypospadias Godard reviewed all the 
methods of replacmg defects of the urethra He 
classified urethroplastic procedures according to 
the portion of the urethra mvolved, fixed or 
mobile and the source and type of graft employed 
— stretchmg of urethra, gi^ts from prepuce, 
perns, scrotum, abdomen, thigh, bladder, appen- 
dix, saphenous vem, fascia lata, dog’s aorta He 
found that consistently good results with any one 
method were exceptional He evaluated the pro- 
cedures and considered pedicled grafts from the 
skin of the penis and the prepuce the best for 
mobile portions of the urethra and scrotal grafts 
best for the fixed urethra 

»«In mjuries of the male genitalia, stnppmg of 
the skin of penis and scrotum is hkely to occur 
before the urethra can be mvolved (Cottle’s 
case) If the mjury is severe enough to damage 
the urethra, the best repair materials — penile 
and scrotal skm, will also be damaged Recon- 
structmg a pemle urethra after an mjury, there- 
fore, presents a different problem than does a 
hypospadias 

Mallard reported a plastic repair to replace 0.]/^. 
inches of pende urethra, followmg gangrene due 
to mtroduction of a destructive chemical solution 
into the anterior urethra Penile skm and one 
corpus cavemosum penis nere destroyed also 
He reviewed briefly the literature to date (1930) 
and found that most of the work was reported by 
European authors and that bttle plastic repair of 
this nature had been recorded in America 
Mallard drew no distinction between urethro- 
plastic procedures for congenital defects and those 
followmg trauma After a pedicled tube graft 
from the thigh had failed to take, he attamed a 
successful result with use of part of the scrotum 
and a pedicled tube formed from abdommal skin 
Von Rihmer reported a partial necrosis of the 
pemle urethra followmg an injury which stripped 
the penis of its entire cutaneous covering and 
perforated the urethra 5 to 6 cenbmeters from the 


external urmary meatus After clean granula- 
tions appeared, suture of the urethral fragments 
about a catheter closed the defect in the urethral 
wall A plastic procedure with the use of scrotal 
slun to form a new penile covenng gave a satis- 
factory anatomical and physiological result 

U Heynen reviewed the plastic replacement 
of urethral defects and gave special attention to 
permeal hypospadias He was concerned with 
congemtal defects 

The commonest site of mjury to the male 
urethra is the membranous and bulbous portion 
Blows on the penneum cause rupture of the 
urethra m this region, with or without fractures 
of the pelvis The hterature on this subject is 
extensive (Garlock) 

Smee Mallard’s article, there have been few 
reports of mjunes requirmg plastic repair of the 
penile urethra. 

ANATOMV AND PHYSIOLOGY 

The cavernous urethra is an epithelium Imed 
canal extending from the superficial layer of the 
urogenital diaphragm to the external urethral 
onfice It first enters the bulb of the penis, which 
lies in the superficial penneal space, passmg al- 
most directly forward It then enters the body 
of the perns, followmg the direction of that orgar 
—pendulous in the flaccid state, directed forwarc 
in the erect state The bulbous portion of the 
urethra is therefore fixed m position, as are the 
prostatic and membranous portions The penile 
urethra is mobile The caxernous urethra is 
about 16 centimeters (6^^ inches) long, 6 5 centi- 
meters (about lyi mches) of this being fixed 
portion The average diameter of the urethra is 
5 to 7 millimeters, and is narrowest at the ex- 
ternal urethral orifice and in the membranous 
urethra 

The two bulbo-urethral glands (Cowper) 
empty into the beginning of the cavernous 
urethra Small pockets of mucous cells m the 
walls of the caxernous urethra are caOed the 
urethral glands (of Littr6) Nonglandular pits, 
called urethral lacunae, also occur The epitheliai 
Immg of the urethra is endodermal in origin, 
as it arises from a portion of the urogenital 
sinus 
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TSelmlox f tb« aiserpous ur^hn h aJmptr 
or cohnPMi rptiWhim. %Uh the ouiw 

nil* bemmJof •quinuut m tb« dibUUon oi Uk 
urethra at tt dotal ervd— (h« fcrua oa -tnlaifa 
The fubmococa Ueod* vitb the cwpua cax-eno- 
nm aretXra— car^fpoe^;k«aa>-'-irblcbct(CttI*( 
nf hlghlv aacalar erectOe lime MnlaldnK 
buTxUes ol smooth rnoKie fibers. 

The arethim recents ili btood supphr froro the 
artenes of the peob, shJcfa ran loo^tudi- 
tn the corpora ca^T^Ma■ andgnooff latenl 
braocbcs freeir \eTioo drslnajr b Into the 
ntemaJ ptrdeiKial %-ems. 

The urethra aervei for the piastage of urbteaod 
seminal fliud. It rnint be patent to flow free 
pj»^age of these fluid artd ertenffbie t a •oH 
nterfereoce a ih erection. 

motors 

1 flamcTtatioRS, maliomjatKns and tra ma 
mat prodoce defect* of the penQe orethra. 

^tncioie foUcraing a gottofibeal inflaminatRo 
mat be *0 *et ere that voidtog becooe* hnpoaaSJe 
The site of ihoae stnctures that require sotgfea] 
uitctrentjQn b the buIbocoembraDoai segnienL 
Strictures m the pendukai* urethra ate reheved 
bt dilatation or transurethral uKblon. li> a 
ihootaud conscculKe cases treated for gonorrhea, 
(K^dtlein had \ cases of urethra) stricture 
DecewlsUng opeiathe inierfeieoce He erased 
ih nrktured region and passed a rubber tube 
through the driial and pr Intal peetsoa of the 


Ifat ^ lispfrm tUitb mrfW rhrit trr krW 

ta*. STEtecrf n 

rethra and acm* the pentwal gap. He foursl 
that, in from $ t o data, epfibelualkn of 
bare area had orrurred o\er the tube tha form- 
log a new urethra. 

In btpospadiu, the eatemaJ rrthral openfng 
IS on u tentral aspect of the pena or eten si 
far doan as the nenneum. C or rect ice of ihh 
develcfusenUl dew reqairca the building of s 
ora ojal IhmuRh tbe perus ahRh srfll coomiuBi- 
cale with the lower end of the urethra alretch 
prcs eol articles on tha osbjcct hs 

appeared and ha teen reriewcd hr hyh 
Godard and Hetnen. 

The mtemaJ genitalia and perineum may 1 
Injured m man\ ws>x Falb astrxle lno«e man' 
briewvers from horseback astride fences, frm 
masts of ihtps. aod m many other s tuauoes pm- 
doci g bkrw on the perineum, geoeialh" repl rr 
Uk fis^ urethra. Pemliai falb, a hjch cause the 
clothing and the skin of the penb t be caught er 
In a hJcb rotstmg or projecting machlnerr causes 
the enenal genJtalu t be caught, mar strip the 
■Lin of the perns and the scrotum and renvn e oee 
or both of the tcstscles. ^lahcaaa drtfigureraenl 
of the penis or scrot m has pnxtacrd rtjficaft 
probiera* ( o Benedict s patient lost moM rJ 
thesLmofib prm* ihroogh short ciirurting of a 
high ■oitage eicctricaJ cuxt etit pasdng through 
bts bod 
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I lu \ I'xlirli (il llui,l\ lh|i for Mrr.iUini .-(.Mritl 

Hlows to tliL (Kins v Iicn in “stid of crc-cdnn nn\ 
Irnluri llnl orRin — llii tiimci nlbiiRiiu i of tin. 
niriinr.i cwtriinsT is lorn \n<l a marked rxlraxa- 
s iiion on urs { I o) Strong clicmic ils inlrodvRtd 
inio tin iinlhri for mcdnal (nir()oscs nn\ [iro 
dim RiiiRruu of tin iiritlira and the idiaccnl 
li'snis (Midltrd) \ntomohik iccidents max 
(irodini anx xirulx of (nnntal and Rcmtal in 
mru s 

sX Xll lOXIs 

1 In irninii is vis\ull\ si\irt ind thi (iilunt 
mix It lirsi In n\ slunk ITicn mix he an is-o 
iiiinl (idin frnUiri 1 rom the (Kins itsdf 
hUadmi, is (Mofiisi Markid jiam iHeiirs md tin 
(iitnnl is nndiU to xoid 1 i akn^c max incur 
111 ir tin ('loxinnl 'e%muil oi ihi lorn iirithri 

I III I XU III of tin |K mil ilaniaRc u noted on 
insjwitiuii "si V 1 1 d dax s afti r tin innirx mx r>>s|s 
Old si, iiOmie of d imaged tissui uxial ihi full 
I xll III of tin loss (ij svilivi oiii til It will riijiiiri 
n ;i’ u I nil it 

II 1 XIMl ' I 

111 111. rrl i^i 111 t tirs. In dual id Unwound 
must till 1 Ik tie 111 ! as anx 1 lu ritid wound di 
ji 1 hm ! I ^.rix on tin nr > ml 1 f fo < unit n d 
1’ 1 I n i! il ’! I I xti t 1 to Inch I is iinhi.'.li.l I'l 

dll t >1 1 1 1 1 r nux sin I a r st 1 h .Iim ml 

I d t r I'lro ^1 i 111 t 1 r o f>\ ijml, v i \ u 
t I 1 X W 1 I tin (I s I , r, ' Jjj, ,,, 

n , u r 1 ij 1 I .1 i ’ I I na ^ril'i W I'h 



I IK 4 1 ornnliuti of IiiIt from skin of lltii.li lu rolliii,. 

skill ar.nmil ralhtur at cli'lal mil ol tlm.li llai> Iin ri 
lliaurimniatic liruiin.. of IniiLitinliinl srrtn n tliroiiKli 
lower mil of lhK.1) llaji I 1 jiiiirrmis /) ilrrmi' suit 
mtaiuaiiis tissue U miisilc 

the tear in the and nor tirdhri lioi tier tin 
(iroxini d sepment of the sex cred urethra is re adds 
loradd aril no diliirtillx i' enntindrrd in intro 



I I. ' ' . ’ r - ' I , ^ 1 

' * i i 



SIJRGER\ G\'NLCOLOG\ AM) OBSTETTRICS 


8 j 



Vfat SMkti p*inW d«vin)ttjon a( pmV. d 
Wl tfktide, »trtmui, *od H Inchn <rf pn/W rHk«» 
CaIVIct bndim tbe urtiutl f«p 


The Itnms of the ckveranu* urrthn ts« cuople 
Of itratUwd cnlninn*r epitbelfuir *1lh lb< outer 
cell beeonilnf tqioinoui In the dOateGon of the 
urethn nt (U dntal eod— tbe fow uneularit. 
Tbe BibcrtiicoBa blerKl* with the coqw f» ttk*- 
fum omini— comuapoo^ioriiD — which cocaint 
n( hi^ty v'k*ciil«r erec^ tbsoe cooumJof 
httodln ot craood] imiacie fiberv 

The rethri recei tt its blood wpply from tbe 
artenes of tbe penis, whicb rnn knitftodi- 
la the corp u fs es v ern osa and gf f off hteral 
branches freeU ^eooo dninage is I to tbe 
internal podendal ^•ems. 

Tbe onrthni senTS for the passage of mine and 
^embtal fluid. It nn»t be patent to allow free 
faMage of these flaid^ and rrtensfble to awnd 
ntcrference wjlb erection. 

tTJOUKTJ 

Inflarnmjtirmi, mslformatiom, and traunu 
may produce defects of tbe penQe umbra. 

StnetDre foUowing a g o o o r ih cil inflamnaticm 
ma> be so severe that voiding becoOKS liDpoaiflJe. 
Tbe site of ibose strkrttnes that require surgical 
lnleT\Tntion n tbe bulbomembranoos segrocDt. 
Stnetores In tbe pendofoos urethra are lebcved 
b\ dilataboa or timnsurethrml inckicn. In a 
thousand consecutive cases treated for gononbea, 
Goidsta had j cases of uietbrsl stiicturt 
oeces^taling opoative mierfeience H eiched 
the Urarturtil region and passed rubber t be 
through tbe distal and proilms] portwos of ibc 



1% ^Js isp Dm Iklfh meffwi rittl terki. ssd 

sm at •cro<u& 


orethra and acroas the perineal gap. He fouad 
that, I frm 6 t e da\s, rpitbe^lioe of llus 
bare area had ocnrrvd over tbe tube tirns fcra> 
big a new orethra. 

Id hvpnspadas. the external urethral openaig 
is on the ventral aspect of the penis or even as 
far down as the perineum. Corrartloo of tho 
develop mental defm requires tie buDcflng of a 
new cans! thr ough tbe pe^ which wfll cocooHml- 
cate with tbe 1 «ct end of the orethra abredr 
present ^ftnj articles on thh subject ha 
appeared and have I een reviewed bv loth 
Godard and Heyneo 

Tbe external gmlUlta and peiiueum msi Le 
injured m mam waj a Falls astride ioow man- 
brie cm ers, from hew ha ci astride fences, from 
masts of ships, and { many other sh oat knipfo- 
dadog Woes on the perlwcrm geoeralf} rupture 
tbefi cd urethra, pi^iar falls, which came the 
ckohing and the sUn of the peob to be cingbl, <* 
tn whi^ rotating or projecting mafhbery csm« 
the external genftalla to be caught, may str^ the 
tlin of the penis and the wnntum and remm e ere 
oc both cf tbe testides. llalicki'is drtfljuitjnent 
o! tbe penis oc scrotum has pfoducta difficult 
probJems ( ) Benedict s psuent lost cf 
the skin of tbe penis thr ou gh short dreu tmg of 
high i-oltage ctectricaJ current pasring thiwigh 
hit body 
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I ij. ^ I'odictt of tlii^h flip for M:r<iluni rid 

Plows to the jieniswhtn iii si itcof erection m-w 
frietiire tint organ — the tunica albuginea of the 
toriiora lavcrnosa is torn and a marked e\trn\a- 
siiion oceiirs (i, o) Strong chemicals introduced 
into the urelliri (or medical jiurfioses ma\ pro 
dure gangrene of the urethra and the adjacent 
tiss\ies (Mallird) Vulomohile accidents ma\ 
prodiici an\ \ inelv of |ierine il and genital in 
lurn s 

s\\ii roMs 

1 h( trinniii is usu ill\ severe and the [utunt 
m u at tirst be m shock There mav be an as'-o 
ualid jkUii fraiture 1 rom the jienis itself 
bUidinc IS jirofusi Marked jiain occurs and the 
tutu in IS un ibic to void I cak me nia\ CRcur 
in ir th< jiroMinil segnnnt of the torn urethra 

I In tvtdii of the penile damage is noted on 
ni'-iHilion ''evinl (lav s ifii r ilie iniurv necrosis 
Old slonghnik of dnnigid tissue reveal the full 
I \ti nt of llu loss of sufisiance that will rrajinre 
replan mi nl 

Tl I VI Ml \r 

Hemorrh l^,^ must lirvt he i hie ked Ihe wound 
mustthenln tnatesl n tuv he erited wound de 
p n’lng 1 upi 1\ on till inunint oi fo'eicn material 
pri st m \ ul tlu I Mi nl to winch it is enibceidcd in 
thrtiss Us llie nrnurv sin unnnistlu diverltel 
I n'u r through a e itlu u r o' bv s ipnjwibu i v sii 
lomv Wli e llu posu uu unthri Is thi spe of 
lUjitule s iji ip |.U druiM i is pa. erdle With 



1 II, 4 1 ormalion of lulie from skm of ihieli li> rollinc 

skin arminil calheur at ilisial end of lluch flap Ins, rt 
Ilneramm itK dnuine of loneilndina) seriinn ihmnelt 
lower uid of llneh flap / I iiuicmns I), S, snli 

entamous iisciie, t/, nuiMilc 


the tear in the interior nrelhri howiecr the 
))ro\im il segment of the severed urethra is rcatldv 
locitiri ard no difiicnlte is ciicrnmlr rt d m miro 
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ilijTi j, 

vwoe h 

ilnth to. \ i*tmrt pknd I ooe Ran 

MR pcial tl tW RTaft Barfta. 

Vpol t, A ariaarr Uw iln gf amtcfa hnd 
a» itni tieamt at IW pnnxrotal ^It«rtioo \ 
pcDch paA a* placnl bi the 
TkrwRiieaillbectair^crfthlarTpiir, rrtcsIloctcatWlcr 
aa ouptPMd, U kcrp lomra ot tM arrtbn opca aad 
aBov falda for aar cpuiefiaatKe tbat cdcbt omtT On 
A, tbe catVtcr aa rmntd, aa IW patkmi 
rgidloc throcRti tbr t Mtiua l rKknl on&a, hh tloy 
riaatr flitola t tSt nrmTDlal faoctkn 
Kpril o, Ad •artmea rra macncTl V atfane 

Raaar dmalnf aa app6«rl 

Asrfl 1 , Patirnt HhrfaarjrH fmrm tk> hn^ial 

iMpataeiitramnloniKtnDaJactirHWa, abfioR Umutb 
(be miy ontrwrtnl crrrtbra kboot difeattj' t>iRhal 
pmaiff OTCf (be (Jay ^tak at (he praentToUt jntetkin 
ceotToOrd IraLaRc hOe otdj r. 

Or Uay C gM (be patlral aa rr-adtafUed to (be 
brfdtil. and aa 6, gaa> cnlrT c riiki pwoaof aoca- 
Lbcila, tM FpUbeUKa a aBa of tbe 6atula eTaoeaadtdby 
tmmcTM edRf ahaped tocfalaoa, the aa J ei ly inR fiatada- 
tloB aad (Rbeataaraoi iK^oea erebro a/ ht tafewrtl^t 
ly alth ta Uyea of fine tatetroptrd ckraeaK \o. 
aotsm, aad rabber catheter aa knEited OuMMh 
Ibaoietkn iaio the bladder 
hlay a, Me Tbe ood at dry aad the eathHer 
aa Rmorad radeel frvaBy dneharped fm be^anl o« 
hi y s, 

Joly 1, MS. \atdMR (a Dorraal. aad there K no leaL 

S L Then b M evUeace of knenre. Ihit t thaaceof 
I pi^r, 00 defah atilemt caa yet be ff rtt a* I 
abOcty of the repaired oesB to areter^ ^oea^l 
eteclion. Detefafeneat of the peoh bt aisi aod ahape h 

p i' uR Tf* tltt | aBnoaHy 


Search of the btemtnre ret cab %try fc« cue 
reporlf of rcatocatbo of penile orethim folltwing 
liaoma. The tt uf c ou ftc^ trith Rtch a problem 
Koa llitlc to guide him, and e\en after a liJrl> 
exten»I\e »tndj- ma) fall t find the few caaci 
tha t ha\T been reported. 

To reatore the orelhia, «c fonnd pedided tkJn 
tubes from the thigh and a aliding »Lin graft from 
the groin, each paitiiUv succemfoL Abroidlkae 
must be gn-en to the pedkle and aharp torakn 
oftheflapmuatbea -oidcd. PiQchgimfU.ot>pkiT 
g tuccakfal take aslbetourccofa oewgialt 
and tD aopiaatk preputial graft faded to repair 
portwna o< tbe ureii^ \ aplit akin graft from 


the thigh aathfactorilv aupplicd an taitcr cmufw 
for the penii. A full lhijj>e« Uu(rt p«Wed 
graft aiKTesifallv cot-ered the acrrtnrB and pen- 
Deum. 


Great patrence aixl peratatence b repa rfej 
partMlfaiJiireaUnecewtar) I attalnan lUmitfh 
good mulL 

acuutit 


The ttaonudic loaa oI i>i uxbea oi pealW 
urethra b a bo^ o< 8 b reported. Adtacmt pw 
tloGs U the penia, penile akin, ■rrotaJikb arid 
ooe tcatklcj acre alao IcraL T Ir?d pedicle llapi 
frem tbe akin of the thigh and a altdlt^ ilb gia/l 
from tbe grotn acre empkned t restore the 
oiethra, with an ultimat 1\ good iiutocnicil aod 
phyiiologKaJ rtJulL Reporta (rf tranmatlc km 
of urethral rebalance Id modent Irterature are 
rare, rurther report! are (ietirable t bipfo\ 
the lechnkjoe of repair 


Bartx,L.)L Fractare cf the peak CnJ k Catu 
Rrr gji..' 

B i - njjc a 8 »_ 

eftbenk Seotb J 
Omx,CF ^ nl-Mo « 


:‘rn 


Refrimre af tbe am) 




dans Uns c« pnJnks dus U reUsiBatta dt' 
kypowiMiLii CM del pertci de wlMjuiee ik rerttbre 
wwalia) J d B«f , gjO, as j 141 

. Gourrox, V C SatyicaJ csvipOcalau a (be bear 

larcl cf nncKTbcs (ladJcalna tad metbodN) J 
Ab if gj^ 04 8oe-fla( 

Has SIX. D Pkux repair ef urtknl ddert bb 
tpeoti ItnUce to ptr e xa l bypopadbi Fttbr 
I UmJ gj U^-SJb 

MuXAan R. 3 RreoesIntctJoo of aietbn cod yaa 

loUavisa rxlensA (arfreoc J Vjd 11 \m gj>\ 

tod Ua >«, ( V TetaatUe trtc 
(art of pm J\jall\w gitarwj 
U UT, It. k emputodoD cf pnr<. J 

^as JL \w, g V 
\os gi»Tfi» | B TciiaocUc rnocrvtJ of folJre c*l»" 
Dcovs cosertOR of peah. rtb Mb-ecrxit ptJpB 
n I r riMt of areihra ph«ljr repair rw jQTtc > 
Irol tji, lit 3^i7i 
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cot. Tbc fiml cjpia 
m pUctt) Wrc 
pturrd t •> 




i. \ Ir* on totoffN 

tt*P^ kid occqrfn J 
iltrch 9ja A ^fainV ^ re 
Idx pcdnt of U» mit nirirlii. 

\finl Q}A. V tnirwry fl-4ak tbr ilre of matckhwt 
■1 rtHl pmnC t Ibc pciKr<Tatil )gnctka \ <fn 3 i 
pdadfTtrtvi pfuredbtWoftoniM- 
ThrtQAnrt ti» cDor-* erf thh repair, retool iMcubnor 
u ecsptojml, to knp tbe huam erf tM mretkn opco uid 
■Ikn- U17 opitMiAlkD Uut erf^t orov On 

Vpril 8, Lb« citbotoT u rei»o\«l, u tin patlnt u 
crfdiai Ueroatk tbo eztrmil srethimJ ortbe e, ith lEay 
srtimiT flUmlt t Ibt pfiycrotii janctlf 

April Q, All mtim rre reaaned. \ arellctf 

puic <lrT*' 4 D( u pp6rd 

AprP 9>S. Paint &ckirpni froB ihc ho^ul 
TMpitkalcimrdciamTmala^tllra, okbiqi tJu«rek 
Lb* araly cenrfnxlttl arethra UkeaU duknJtx Diiihal 
p a i w ure OTCT tbe tloj btorfi t tbe prruxTDtal jaaclba 
centnOrd Iratno EiU ebfarqt 
Od M17 5 9A Ibe padrot a* re adnlttrd to ibr 
koiapilil, ua 00 ilcT 6 aodrr ey ckj pt uB aoc aora- 

tbeiia, tM er^brHtra aEacrflbe^ola errocmltdbjr 
tmmrne rdpe abaprd [odsnoa, tbe and^ ten fiunla- 
tioo aod Mdruuaeoo i><a«ea rrc brou^ tofr&cr mriM 
Ijr Ith ta bjrm erf &M blerrapted chnink Ve 
aitiirt<i and nt rab6rr ealhrtrr u ikrooKh 

lltfvfihtalet tlrUaiiilre 
blajr 9, 9(0 Tb( «aad n irj and tka otbrur 
u K Boa w Patlmt finallj dKehaj^td fren kv^Ul o* 
hla^ 5 wo 

Job ki wo \ ai£n( W Qoml, a*d there b 0* kal 
ue. Tbere b ao g^Tefaner orf vrict re Doa t tkaaee orf 
paibat, M ekdah natovMt etn ^ be (Ireo a* to 
(be abilitj erf the repaired praK t aurrte '^cnrrfaJ 
rrectlM. DBeiopnail erf tW preb b dza aad «kBpe b 
preimreJnt oetnoany 


Search of the Uteritore trxeaii my fcir case 
reports of raloratkin of penUe orethia foJIovlitg 
Ira ma. The tarre on fac^ » Ith *och a problem 
bttle to gul^ him, and ei'en after a lalriy 
ettensi -e itudt nia> faJl to ficxi the few cue* 
that ba%t been reported. 

To restore ibe urethra, »e foond pedlded aUn 
I be* from the thjjh and a sbdhtg stm fiaft from 
the i:toui, each partbll) succeaafuL AbroadlMse 
must be fflten to the pedicle and sharp toraloQ 
uf theflapmust beatTxoed. PiDChfiafUjOnpItn 
Ingasuccesiful take ns tbeworceof a newgiafi. 
and a boplastjc prepclial Riafl faDed t lepab 
portions o< tbe urethra, A ipUl *^10 graft from 


tbe thigh laliifactorih Rqwlicd an ootCT coreiaw 

for the penis. K f h U^koe** thigh pedkid 
graft ioccTMfulh- cinered the scrot m nd peri- 
neum. 

Great ntleoce awl persistence In repairuw 
partial faOnre* Is oecesreuyt attain an ulthnatris 
good rcsolL 

suruutt 


Tbe tratnnatic km of lyi Inchej of penUe 
□retbn in a bci> of 8 is reported. Vlkcent pea 
tlcoi of the perns, penile skfai, ktoUI ikin, aaj 
on* test (cJt were also lost T I ed pedWe flips 
from the ikJ of the thigh and a *1 J ng tifn gri/i 
from the gTm srere cmplosed 1 restore the 
urethra with an ultlnuteK good anitomlcil laJ 
pbpskJopcal rtsalL Report 0/ Iranaiatjc kjss 
f urethral aubatance Id modern Iheriture are 
rare Furthe reports are desuabk t tmpme 
the Ifcholqoe of repair 
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BIZHRFXD TREAfMENT OF CHRONIC EMPYE^U 
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\ ni> t^amitialion shoutd a chronic empyema ca%it> 
with much thickening and calaficalion of the pleura 
On September 20, ig37, under cjclopropane anesthesia 
the fourth, fifth, ’>ixth, eeecnth, and eighth nbs were re 
moecd from the chondrostemal junction to the midaxillarj 
hne I ollowing this the patient became dy'pneic and re 
quircil an ox>gen tent for 5 da) s Drainage from the sinus 
graduall) lessened and he was discharged on October 27, 
1037, with instructions to return for further surger) when 
his strength w ns regained 

He was readmitted on the servace of Dr J O Bower, 
January ro, \t this time scecral small fistulous ojicn- 

ings were present in the wound and from this purulent 
matcnal drained He was transferred to the seiaacc of 
Dr M Behrend on March g, ig38 
On March 15, tgth, under cyclopropane anesthesia the 
old scar and the wound sinuses were excised A portion 
of the third and fourth nbs were remoecd together with 
much thickened and calcified pleura and a great deal of 
fibropurulent debns The cmp)ema cavat) was found to 
1 xtend under the clneacle The wound was lightl) packed 
with \asehne gauze and allowed to remain open The post 
oiieratiee course was unceentful 

On Apnl ”1, ig38, under eeipal mtraeenous anesthesia 
till wound edges were excised and the granulation tissue 
around the penpher) of the wound was remoee-d The 
lower angle of the wound was joined with seeeral silkworm 
gut sutures The upiier portion of the wound wa« alloweal 
to amam oiko and was hghtl) packed with eaischne gauze 
rhe |Histopcrati\e course was smooth 
On June 0 103S under cvipal intraecnous anesthesia 
further plastic excision of the wound edges was earned out 
(I ig i) I he lining of the empacma cavite was found to 
ill rilativcl) clean flic skin edges were undermineal thus 
ixiwising the pectoral portion of the (Kctoralis major mus 
cle 1 his w as «ep irated from its insertion on the humerus 
A single suture of catgut was placed through the muscle 
and attached to the jilcura at the apex of the emps ema ca\ 
it\ in order to oblitente the space 1 ollowing this there 
ri maimd a small jiuckct at the base of the emp\ ema caaat) 
which was tilled with a jKirtion of latis-mius dorsi muscle 
I Ills tix> was held in place with n single suture The eiouml 
was closed without qrainagc T he patient was di'chargcd 
in g(Hxl condition on June 21, lojS 
T he patient wassexnnt regular inters al- following opera 
tion, and on each occasion nppe areal to be in excellent 
health On 1 ebniare i, 1040 it was stated that his con 
dilion Was licttir than it had lieen at an\ time in the past 
10 \eari and that he had fulU rccoserid his weight and 
strength On the folleweing das the p itient w as struck b) 
an automobile and instantl) killeal 

1 his else (lemonslriU'S ih U i chronic infection 
of tlie (ileiiril cixnlx max lie (iomi int for rrnnx 
\t irs onK tel lx; relighleal b\ the on«cl of an acute 
resinnlorx infe'ction Ihe xalue of repeated 
nitiKir prexadures is also denionstntcd h% this 

( IM 

k \si . J 1 agcil -,0 \a ars was adinillitl to the service 
of Dr t \ Hiiliti at tile rhiHdelphii t.encral Ho pital 
on June 10 loix Hic eliirt eomplaint oa admis-mn was 
couji and priti in the n^ht chc't 

I ive nv iths tnfo e admi nn the jnlirnt had Ik gun to 
111 tor a Im'iiU f. isludm lojgh whieh had Kcome m 
lira uJv srvxre ai d p slncturi' to j „unei s of thick 
wlliwish v(, Hum daiK Two mo-ths Ix-fim. admission 
hr I 1,1 1, nr to a <l,Kt, r f. mplainr^ 1 f «e\etr right lover 
I he t teem agerav Jtr,l liv i le'i In t' r least 4 „reks hr 
I'll - pM 1 1 -in weu’it an,i f, r , -ca,,xhn,l had meht 




sweats The past medical histon was that of tvphoid 
fever in 1014 In 102S the patient liad nght sided plcuiasv 
with pneumonia which was complicated bv Lmp)cma, re 
quinng surgical drainage The famil) hislorv wasncgative 
excejit for the fact that one s|s|er of the patient has had 
pulmonarv tuberculosis for 0 )ears 

I’hjsical examination on admi'^ion retualcd a fair!) well 
nourished colored male He wns not acutel) ill However 
the temperature was loi 6 degrees I , puhe oO respiration 
.0 blood pressure, i;0/S2 BliV'ical examination was 
gcnerallv negative wath the exception of the chest This 
was fnirlv well developed and svanmelncal In tlu region 
of the seventh and eighth ribs po tcrobterallv tin re was 
a broad t inch keloidal scar Expansion lanced and was 
de-crea ed in extent on the nght 'idc 

X rax examination revealed a loailalcvl imps ema on 
the nght side with prolxahlc hronchopleural fistula 

On June lO, lOtS the nght chc't was tapped and apiinixi 
match 4O0CTibic centimeters of thick pus was willidrawu 
One hundreal cubic cenlimelcrs of azixhl vramiik solution 
was injccteal Vu' from the cmpvema cavatv shoved 
xiaiihvlococcus aureu' The '(lulum was negative on four 
ixe a 10ns for tubercle bacilli On June 17, ig^s mctlivlene 
blue uasinjecte-d into the pleural caeatv and the patient s 
sputum became taineal eitlilhcelvt 

i>a Jure o ig,' under cxclojiropane ai e the 13 if-o 

old scar w IS excised Ke-gcaentcil p irtioas of the se -cnll 
iiicf eighth nbs wen rem ivc<i (I 1,. . rand ) TTic p' uni 
vvvitv V as eatere<l ard appr ximalelv Ooo cube certi 
meter of thiel cwesi h jia' was a p ratevl \ ilc laite 

I rorclnp’eural 10 uh wa exp se,f Tie vojad va 
luhth pacle I viili va clirr -au e ard v a' no, ejtu isj 

I I e |vs i( p"ativ,i n'lK asc e 1 



SURGER\ G\NEC 0 UX;V AND OBSTETRICS 


Ihe aoe*thrtIc mint be choecn with due leganl 
to the presence or absence ol a bconchtil fistula 

saaNcnopuajiAL mtuLA 

A m ost terioai compUcatko chrooK coip} 
cma b broocbopleurel bktula. Such a fistola may 
be the chief factor in maintaining the chnmidtv 
of an cmpyei na cat-ity Pod and Gariock name 
pohnofiar^ tubercnJoaii, lung abacea, broBchl- 
ertatfs, foreign bodj actiikotn>'aBli, and pn- 
grene of the lang as addillocEal causes of fiauita. 
The datfDosis of broochlaJ fistula b nsuallr not 
rlifficnJL 

BrtncbbI fistulas may close vithout openthn. 
Howe v er operaOcm b almost always pcc es ssiy 
to secure ck^re of all but the tmallM broochla] 
fistulas Healing b Impeded by Infection which 
commonly acnxnpanles tbe firtula. Wlten epb 
thefiatkn of tbe tlma occori another (actor 
favoring cfarcailcit) la added. Several sonica] 
methods of closhig bcnochhl fistuki have wen 
advocated. A most mtbfacton plan b that In 
whkh a pedicle masde fbm ^l sewed direirtly 
into the f^nkra opening Thb methcil b EDus- 
trated h report* of Cain t and 3 and In the 
artist » iketehea. , 

A.*rcsniuiA 

C^'dopropane ww htt'e focmd to be a mtb- 
factory aootbetlc In operatkes on chronic empv 
ema cavitia. It aiknn adminbtratioe of a gm 
anesthetic together with a high OTj-gen intake, 
and respirator) effort U mlntmal Wlien the 
empjTma b complicated b) the presence of a 
bronchial fistula mtiavenoiij sodium peolothal 
with fUTOlementar) ovygm b the anesthetic of 
choke. In such cases aoctloo through an mtrm 
tradi^ catheter should always be avaEkble to 
aspirate blood or pus which may find Its way Into 
the bronchi of the lung not opMted upoo, 

THE v*j.OT or rtteto orcaATtoxa 

Many j-ms ago Robinsoo soundly waroed of 
the dangen of prolonged opera tkns imd atlnnpU 
t obflterate an em py e ma cadty In ooe sUp 
Three nnmnfirvg Operations of w mmutes at In- 
tervab of sevTial weeks are preferable to one op- 
eratioQ lasting 00 minutes. Tljc manner la whkh 
empjTma ca 1ti» decrease In lu* between stages 
of unroofing b often remarkable The nl tlm a t e 
amount of rtb removal necesawy t effect coro- 
rJete closure b therefore less following operalkm 
In stages thm if an attempt were made to remove 
the entire roof of the eiup> nju ca dl) t one 
fliw Between operstne stages diD> irrigations 
with saline or aiochloraniidesololiaa» advisable. 
They help to desn up the cavltv and prepare the 


field for saccessful IransfianUtioo of pedkie 
muscle [bps at the final operation 

Addlikml conservation of rib b obtained br 
tbe use of pedkie mtisdc “fins. TV lathiiira 

dcasi, tiapialQS and pcctocalb major are tie 
musdes most commonly emplovcd. depending cn 
the locatkn of the empyema cavlt) However 
such tra nsphn U can be expected to be soccemfid 
In only reJativelv dean cantfcs. Thb wockj 
contra-indicate Ineir use at the first stage cf in« 
crwTitlcos. We have eocDuatered no serious ks> 
cf function In cases In which necQde masde 
pafts have been userL Care b taLai to *ew the 
nnade Into the apex of the cmpj’ona cavitr 
Such a maneuver preventa the formatioo of rtsl 
dual pockets and ibo gives tbe traasplasted dibs. 
dc a new point of Ins^ocL In the pr es e ta e of 
bronchial wula a portion of the nmscic graft 
b sewed directly into the fistula opening 

CAn UHtan 

Three t)-pfcaj cases of unusnal mterrst are 
presented with desc^dons of tbe operative pm- 
cedura exaptov-ed. Tne first b a case of snetra 
pGaled chronic rmp^-ems. 


Cvia I. R. iL, aged $ yean, * 


I sdfflhted U be 
a the 


swvks a Dr P J MeCartby , 

D sbas b the kft chest. Tb 

IsoSy kbtoty u Defsih Us bsd hem iSBtkved u 
moTtT s/d carpeatir 

Ths patkat had bsd poeuBcak yean bdwe af- 

Blvwa kkh as taflew^ by ta ODf'ywB la shas the 
left cheiA H as ofioaled spoe at that that b aaMha 
ho-^lal sad robfarr tab* va* leaerted bataccs Us nhs 
aadaDowed tednln for 6 ts8 refs. Dniai«c fradisBy 
dlaUahcd aad flasDy rsaard afUr ahwt } rei. Be K- 
epTMt to ort hut BSTtT risked toU stnicth aid had 
ala Ts brai dySfoeac so Exadcrale exeTtus tod sn- 
eepw s ts ceMi. 

Ib Jsaaa/y 0j7 the patient had severe chert 
and CDQgb aUch as prodDctiTa cd thm flxd nrecSxa 
dee Derfa* the secood eti at Itamaiy sj? bs de 
veioped ses era pals (e Us Veil aiSla tad dmtar 
bj nd his left chert beoht tpea at the ifca cf the w 
awri btjao to drda rery foal thick ^Doa pea CW 
caltort ihta iboa ed Staphykcoccw aarews aod as tahetat 
badlH era fosod The iahiaga part ed and ce sdwrt- 
sioe Bjaaj i m d about 6 tooces each 6^ Ue W k*l ro 
pajooA. Ib wlJihl aad bad to rtop c*k ■ttlil 

Oq pihytical aanaalios at iba lh*e cf " 

r tkal was tcntely ifl. Tbt tewperatan •* 

pakt nlc, M and re^fnlocy a J P“ 

is iM LJt aas *VT5. Tbt trachea was dr>lattduUelri 

A KrtS sox with an ciyrafag toed by i rva s l i tr s itw 

as sored in the left aatoa* adllaJT hse rt ^arv^ 

tateomce. The estkis left chert aai ^ 

lad tbs ratcips^ were dow loeether Scoiiaws f 
smafte shk wa aoCed Tbeit as tir IiTtle 
Jtbt left chert aod to rertJraU» (ha iyvs^ tr utO* 
csidd sot be demoerrtialed os ihit *k reread 
tbe entlrt Ht chert was daB. daW** 
andenldy seven 
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Uoa At the age of 19 she developed pleunsy ^\ith left 
upper chest pain, fever, cou^h, and foul expectoration At 
the age of 20 she had a sinular attack When 24 years of 
age she was told that she had an abscess of the lung and 
was operated upon elsewhere for this Since then she had 
had 8 additiond operations on the chest together wnth a 
left phrenic exeresis, all done elsew here At these opiera- 
tions apparently considerable lengths of several nbs had 
Iieen removed Despite this the patient continued to cough 
and expectorate about 4 ounces of foul sputum daily There 
had been considerable dramage through a sinus in the 
chest w all The patient found it necessary to keep a rubber 
tube m this sinus to maintam drainage On several occa- 
sions the tube had been lost but was always coughed up 
through the mouth The last operation was performed 7 
years ago and ever since then the bronchopleural fistula 
had been draimng A year before this admission the patient 
had several pulmonary hemorrhages over a penod of 2 
weeks The patient’s mother died of cancer of the breast, 
and her father died of cancer of the esophagus One brother 
died of diphthena, while another brother and two sisters 
are living and well The patient is unmarned and unem 
ployed She has always been ill and has shunned society 
because of sensitiveness about the odor of the drainage 
The patient was not acutely ill on adimssion The tem- 
perature was 99 degrees F , pulse, 80, respiration, 22, 
blood pressure, 130/70 Examination of the chest showed 
dullness at the left base postenorly Opposite the angle 
of the scapula a deep depression with a hole through the 
chest wall m which a rubber tube is inserted was observed 
hour scars of previous operations on the left chest were 
noted 

On March 25, 1939, operation was earned out under 
intravenous pentothal anesthesia with the patient lying 
on the nght side The fistulous tract was explored and 
widened A small chronic empyema cavity was entered at 
the upper angle of which there was a bronchopleural fistula 
opening about the size of a lead pencil There also appeared 
to be several smaller fistulas below this The empyema 
cavitv appeared to be relativ ely clean and had been thor- 
oughly unroofed as a result of the previous operations 
Therefore, it was decided to attempt closure of the fistula 
opening by means of a pedicle muscle graft at this time 
However, the latissimus dorsi and trapezius muscles had 
been largely destroyed and replaced by fibrous tissue as a 
result of the previous operations (Fig 3) It was therefore 
neccssarv to use a piece of the erector spina: muscle group 
which was fashioned into a pedicle graft about 2 inches 
thick A suture was taken in the freed end of the muscle 
and this in turn was sewed directly into the fistula opemni, 
Additional interrupted sutures were taken in the musae 
llap to hold it securely in the chrome empyema cavnty 
I he skin was closed by means of interrupted black silk 
sutures wathout drainage 

On March 30, 1939, these sutures were removed and 
there was a moderate amount of drainage from the wound 
I ollowmg this the wound was irrigated dady with i 10000 
iwlassium permanganate solution On Apnl 10 1930 'the 
[latient was discharge-d At this time the wound was 
pracUcally healed, and drainage was very shght She was 
seen in follow up clinic m April, 1930 The operative 
wound was enUrcly heale-d Cough had disappeared and 
there was at the most i to 3 drams of sputum raised in the 


mormng but lately even this is occasionally absent The 
patient is acquiring an entirely new outlook on life and 
psychologically is now able to take her place m society 


This case is of interest m view of the man}' 
previous operations which had failed fully to 
obliterate the empyema cavity and to close the 
bronchopleural fistula The fact that the patient 
occasionally lost the drainage tube which was 
subsequently coughed up is also unique The long 
history of pulmonary infection might have led 
to a rather diffuse bronchiectasis, but the post- 
operabve course has given no reason to believe 
that It exists 


SUMJIARV 


1 The factors on which the successful surgical 
treatment of chronic empyema depend have been 
discussed 

2 The value of multiple staged operations in 
the treatment of chronic empyema has been noted 
The combination of pedicle muscle transplants 
with partial selective thoracoplasty has been ad- 
vocated because it conserves ribs and produces a 
minimum of deformity 

3 Problems introduced by the presence of 
bronchial fistula in chronic emp}ema cavities 
together with a satisfactory method of treatment, 
are also discussed 

4 Three illustrative cases histones have been 
included 
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Ob J«l7 *6, o>S, ankt Ulanaogi toA4bn)* 
th* old M alaiti U i&w rw co u e d (ko tfth 

tad dxUiQ»o%0MBr 

pMtvrtor (£bbi(B of tb« (TrCBth tad tfi* «nt^ 

tborteoed (Fiy 0 ThUaedptriMAlpfctntadbUr 
corttl bodkt d tke fifth tad uth rbt or iv 
M BTtd. 'TV'tow^ u Bfhiif ptdud viih ttwUm (BOia 
t^ ptrtkfiy doted thh t throBih^ad-thinart be 
Mtam Tw podxjfartd co«ne u a■e^eatf«] (d- 
lo«io« Ihb utgee, Ac dnlttce w peuly drerewd 
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CbAaftMjo. p>&,■t(lere^lptlletr* rwotnBthM 
fteac n9w\ tl d fTtulukc bjui m tbi m aamed 
«•! nd Iht rataaf penloB d tW enpena* a 07 ^• 
oended. The etnd wu pa^td BtuJ; Oh i t t M 
(cue tad uMKTTvrd. The pauopenUvt cwm r> 
atnealfeL 

Ob SeMmfier i, pjA, tade c>ckfeefaae leathrHi 
the tew d the p i t ^ km ((cntiata «m trrMwi- TW da 
n nflertfd bachvtjd oB mHi adt d t^ keidn. Tk 
rrr—lelai oiy y ttj t ctrltj u tboot the da of ho 
e(K 1 b tht Ball ameest d pot fciA. u pnaot u 
bridJed penndlftfl? ith nspbatm A ^aect d tapear' 

u deladtrd at otfsd froei tik nda bodrdlhr 

Bsadt tod MtBTrd bla the caeltjr as pedett (ra' 
(F^Sat) Sioct tha (fid tot £11 the cohr mdarEru 
ee duT t u catned eait tiloc pttet d filial— or<i 
rwnr^r TV BQsde M MtaTtd CX Op BtO iht S pel d 
the eiBpjma caMtjr aad cai* vu talem tt tr* K diudr 
btD the fltfakos uienLif . The ouad a ckted nt 
btciTBpted dh temrelntam CoaTah(tcpct a a 
rvaalfal aad the palxat left the hcr^tlsl eehi aftri 
oprtaricB. Ha kai ntaraed to hk oenpadoe al ckl 
aaf npoeted U f chroat7 pp>>thatha Mpe ri wtly rf 
Hiii ate demoMtrtta the line of rej»»le'l 
amall unroofing pbitic opentioos I the tarfkx] 
treatment of cfaroctc empj-ema The Tthic cf 
pedsde mtndc grafts In the treatment d chmeic 


empyema and breocbcwinual fistula b tho deta- 
OQStiated. Lnd(jabtedly their use I itb cax 
ihortened the period of ^babiHtj ad enabled tar 


patient to return to wort In a mlnimtun time. 

Cut j. il H axed u Jtajv»** adalUfd to ik 
Je«U> ibairtaJ Maids isjo. OeT 
^-,u.L» vas diaimaf date fa the bfl chest. At tk 
aft d 4tf rm tt« patjeal lad t»l poemm and_«^_^ 
3ott ll»t &M>e there W teem — taach aad espect*" 
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the incision apart, their contraction does not pro- 
duce pain These same muscles are the ones pn- 
manly concerned m coughing, therefore, the 
patient has less dread of expectorating The com- 
bination of relatively painless motion, respiration, 
and coughing leads one to expect a very low occur- 
rence of pulmonary complications 
For those patients who judge the merits of an 
operation by the appearance of the scar, this in- 
cision IS particularly desirable, the part which is 
not hidden by the pubic hair follows the natural 


skin Imes and will eventually merge with these 
hnes 

SUMMARY 

A transverse low abdominal incision for clean 
cases IS described which combines the following 
advantages (i) very wide exposure, (2) strength, 
(3) no need of muscular relaxation, (4) less inhibi- 
tion to respirations postoperatively, (5) techmcal 
simplicity, and (6) good cosmetic result 

I nosh to thank Dr John B de C M Saunders for his sup 
gestions and constructive cnticism 
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r** t- N left The tover flip of the recrt iheath tJ*- 
»iedt ap(e*thetendmou,e»ko(lMrertL Thtdotud 
One Indiata Wreibe^ m be dhrUetL Note the titm 
of thelntennloUkpje crucie ihnWt U either end of the 



Lir^ than that afforded h\ tl# t,Trtical bcUoa 
\n additional ad ■antagc lia tn havtn* the cmter 
ralhcf than the end erf the tociilorf over the orm 
trve 5tld Inaimoch aa tbt ovrrtaojlng ferfd erf 
£at found In mj oboe pttaoer* Ii bm-e the Irv-ri 
oftbctranive^bcwon it tirfrt not he h the way 
erf the nrreroo^ tboa appircfatbU eiecreuaut thie 
de^ of the moond. 

The erpoauTC gl t* rodv accoa to (he kturr 
•Igmcrfd and the uppo' re ctu m, the re*ke orf the 
buurcatloQ of the aorta aad the oqtacncootaioed 
In the broad UftuoentfFlc C) Em b the reale, 
the ic ctmu can be iDooflked u far aa the end of 
the c oc e vx tutder dhect rUoa and wilhoot the 
handkip of werkbg b a drq3 fuooel Soriceoaa 
who favor the prcseiN'atkn of the acta] aphiitc 
ter as b the Dcrbe procedure for rrasoo of 
cardootna at the rrctoalgTiiotd jonctioo, wfU be 
able to reiDONT more of the reettun and to adilrve 
an aoastomoah deeper b the nelvts than can be 
ccompCahcd with the ose of the -ertical bd 


awn 

Tbe Inailon deaerfbed la not bteoded for gen- 
eral erpiontlao of the abdotnbal cavity, but It 
wfU penrnt palpation of the Iher and the per 
fortnancc. If deilred of tbe bcideatal ippeodec 
to(n^ onieM the appendiv la looted DDofoat]} 
high. Elxceptionall) large pehde tnmora exleocCng 
to tbe TimVtntnn woold also be (flfficnJt to debver 
through thia bdafoa. 

Tbe atmndh of the abdominal wall following 
thji approa^ reaulti from 4 lactora () no pert 
of tbe moaeJe k deoen'ated— the p^Tamidalti » 
of little account (a) tie apooeurotea of the 
oblique bdotnmal moaclea, tbe rrcti maacka 
tbemselvea and tbe perltoocnm are drrlded t 
different leveb— in taggertd bciaioo ihcUyrta 
of tbe bdotmnaJ wall are not weakened b tbe 
—Tn** pbee (5) an tbe ntmea are taken b ten- 
dboua tmctuiea which offer more aectire anebor 


a« od more rebable union (4) the dirertlce cf 
the pull of tbe ohbqxK abdominal mmdet b panl 
W to the direct bo of tbebdabo b thek apeneu- 
roaev Ccnseqoenlly thelineof aatureb thBmoU 
ienporunt bver of^ tbe anterior abdoouaa] wall h 
•DD^ed ne^tbeT to tbe conatant itraln of muwic 
puD nor to the audden dknipting Jerk duriaj 
partrrjUD of coughing Tbe incidence of e^ hrm 
tioe or pofionentive hcnla ahoold be negbgilir 

The low andomlaal Inckkn Is also attn^ 
Iran the pcrfnt f dew erf aneftbe^ia. \s the b- 
ckioe la bekw the le^'eI of the eieresth argmmt 
erf the tbcncic cord apinal aneatbeaaa ne^ Bot 
ertod higber acctrdingl\ there b leu depn^ 
atoQ of tbe hkmd prenore. If gener a l neatieua 
b nnpJoved, it ma be light, CTrept when lie 
rectus moscles are being re •attached no rmmbr 
relaxation la required at other dmet because tie 
cootracticn erf tM museka does not tasd to clow 
ibewound. The edges of the wound gape tlioii 
the aid of retractors. \ erv Httk pacung b re- 
qnired to keep the amaJI IntesUnea out erf w Wd 
and, for Ihb reason, there b leas teodmej- 1 post 
opciaUiT diateotion. 

Tbe lower abdomen b not used much In le^fn 
tlon even by mm. Consequently the pah* cf a 
low abdominal wound b not aggia ated m 
breathing and wiH have almost do mhIbWng a- 
fluence on reapiratioo Since tbe Incbioo h rtb 
ti tIj nalnleia, tbe requirement of nucctlcs n 
dlininiuted — pfllow under the padenta kaee* 
for the first a days wilJ further reouce 

tiro dlacondort No adhesive itiippfagU oettW 

above tbe flhc crests, thus further pue BoUat 
better pulmonaiy lentDatioo. The **'y*‘^ 
freedom with which tbe patient nwves b W 
after operation can be essilT erphiited by uw 
conrideratkm of tbe anatomical factors bvohrd 
tbe patient t ms by tbe a* of the obfiqw ^ 
musdes since they do not tend to pou 
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the incision apart, their contraction does not pro- 
duce pain These same muscles are the ones pn- 
nnrilj concerned m coughing, therefore, the 
jiatient has less dread of expectorating The com- 
Innation of relatively painless motion, respiration, 
and coughing leads one to expect a x'erj' loi\ occur- 
rence of pulmonarj' complications 

Tor those patients who judge the merits of an 
(i|)eration by the appearance of the scar, this in- 
cision IS particular!} desirable, the part which is 
not hidden bx the pubic hair follows the natural 


skin lines and will eventuall} merge wath these 
lines 

SUJIXtARX 

A transverse low abdominal incision for clean 
cases is described w'hich combines the following 
advantages (i) x^ery wade exposure, (2) strength, 
(3) no need of muscular relaxation, (4) less inhibi- 
tion to respirations postoperatively, (5) technical 
simplicitx , and (6) good cosmetic result 

I xxash to thank Dr John B dc C jM Saunders for his suk- 
gcstions and constructive cnticism 



PRACTICAI POINTS IN THE DIAGNOSIS AND 
TREATMENT OF FRACTURES OF THE JAWS 

JOSEPH DQHERTl D\LD BS, M 


O NE of the coc»fp*nrooi dinkal otNCrr^ 

I lioni In tbe fidd of tnamtuc Iojut 1«« 
donof put two dcciuies hu bcm 
the loCTEajlojf inodewe ot tnctnn of 
the irajdlkr^ bocm. Thk £tct a bat a natural 
CMi*cqi»ciice hi tn kdoocqt whicb h character 
ued b) a idgUy seared tndaatrfatmB wlih llw 
raphaili oe The all too ffcqoait faflurt 

to dufDoae co t i e ci ]> soch (ncture* reai ht 
attributed hi a Urge rDCaiure to a lack d acqnamt 
ance mith the htodamental pritKiplea of treat 
meot. That hoapftal admlruxtnUre boardt arc 
recofnlxlny the need for apecfcihred bantffing of 
theic fraciuTpt U ewdeoced by the jpoalnf tra 
deocy to appoint competent aurgecoa to the 
coonillag itaff 


ocmiAi. c oyp moTi 

Fracture* of the java poaeM the ifiberent pca- 
albiSt) of terioaa corepUaitiooa. Tbe fractared 
mariiia U more pron e than tbe nuEtdihle to ha *e 
asaodated ahull or brals lalariea.'Therooctoeriooa 
comp'Scslion b a haettue of the bue of the 
cranitmi which, beiklea behig often accompanied 
b> brain lnjur> that may of itaeli be fatal. fea\Ta 
an open avenoc to IntTaaanul In/ectfoo (i) 
Cdlalitb and oateomj-djtb maj devekcij eape- 
dallv when the lover jaw b tbe wte of Inpuy 
In order t detennlnc prrtperi\ tbe tjpe and 
degree of injar> both a dinical and roeotreno- 
prapfuc exxmcoalioa abooU be loatitated. Mnce 
the trauma cflm in xfvra cond^fiKwa amretuTO. 
a digital eraroiralloti of the faoal bone* aboolq 
be made B) meani of tbe tbumb and forefinger 
ihemariliary malar and nuoi ffamewoct can he 
cwtSttcd Fractnre* of tbe lygtwtatfc anh that 
art obscured by iweffing may often be delected 
by tradng the oiWul border*. Pailkuiailv ahonld 
there be an IntTKeni Inspection of the dnUi 
trebea- 

The moat ccunmaidv obaerved and riimficani 
sign of fracture of the jawt i* tbe manOi^ to 
appnrdmatc tbe teeth in a nonnal manner &3fne 
ot tbe other eymptoni* are tendm>et» at the point 
tjf Injnri ecdirmoria, mobffitr of lb porta, and 

BcaJu h* movS cBa *1 Bmes h* iota T»)fcr B** 

I lajtj- Ifdol SxMt} to trwrj Bcr4<to Mw- 

kba-«1 aim a •• 


!o« of fnnctkn. ^"ben the brauituririn* km fas 
been peat enoujb Injorv to branchei of the fifth 
nervT reaulta earning poreatbesla of tbo-e areas h 
which ft inBctrate*. CEakaJetandnatiootiftouVi 
alwaya be auppleroented hr roeDlgracmfiJc 
ftirre\ Tbe maiuEbic hi partlcnU letds lueM 
toatody by roeam of the roentgen ray Hoverer 
two lateral kw erporarea are iuafficfcnt oofr 
when additxxtal dews of the tysiphy^ and 
ramna, Inriuding tbe coronoid a^ coSykad pro 
ease* have been made can tbe s u tver be con- 
sidered ccrnpielc and adetpute for (Sagnauk 
iwtrposea rrictutea of tbe marOla art cot u 
easily deterndned by the roentgraorram becaw 
erf the oTetbpoin* of the crailal boocs vbxi 
tends to blur tw tract re Ifnei. Tberefcge the 
liDpcrtJLDCt of a cxiefnl cfinieai namhatfan is 


Tbe upper jaw b ksa Irro u enlh the dt of 
fracture tiiaA tbe maodlie. Tha bun be l•CTTb- 
abkt ihemorrpronoQQCcdpodtioDoftheUltfl' 
and to tbe na toral prolectkn and support aflorded 
tbe marilLi br tbe adjacent bone*. Xnatoo ka lly 
it cooskti of two rw«Tt11i^ together ferming the 
upper part of the face ndcoaCahung thecotn cf 
HiihjBcire Although fialDy attached t thesljiIL 
It b i truug h' supported poitetioriy bv tbe Irmul. 
tbe spbetitil and temporal bones, hot onlr dn 
these tnitlreaae* tend to prevent iojurr irom 
bloas dell ered from la front but thei also sene 
t absorb and dtsvminate ibocka, thus allevbuog 
tbe deletencms effect or the cranium. 

Fracture of the matflla mat m -ofta oolv the 
al Tolar procear or may be » alensms s I 
detach the vboie jaw from the sLnll Wben (fis- 
ptacement b marked, h b doc roort to the original 
violence and giantt than to any mascnbi 
Often astoariated with tbe Injurv partreubrir n 
complete trans me inctnm b fracture of the 

malar boee. lletDOcrhare mto the antrum, lots or 

devitabxatioo of leveial teeth and befc of 
Uco of parts of the face are lymprona frequeeUy 
obterred , 

The irealmeol except In obbqoc fr^ure*^ 
the ma-dJla. ma\ be coo mlentlT adml taeret^ 
riflung mira-oril methods of hmnoHruui^ 

detaOi of alueft viD be efivnawd Uier ^Vn 
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Fig I Gilmer methods of winn^ a, left, No r method, uires tinstcd about neck, of adjoining 
teeth, cnsscrossed, and joined to wires similarly arranged below b, No 2 method metal splints 
attached b> fine wires to upper and lower arches Intermaxillary tie wires connect splints 


the line of fracture runs transversely through the 
maxilla or higher up through the orbits, the neces- 
sity for support obtained from outside the mouth 
becomes apparent In these patients the entire 
jaw hangs looselv by the soft tissues, the face 
liresenting an elongated appearance From a 
hcadcap of leather or other matenal, with the 
skull as a point of anchorage, connection is made 
wth 1 metal splint previouslv attached to the 
upper dental arch Thus, upward traction on the 
maxilla can be exerted which anatomically re- 
stores the natural facial contour That the nor- 
mal relation of the teeth of the upper and lower 
jaws should be reestablished is axiomatic and 
fundamental Because deformity ma> result, 
fragments of bone should not be removed unless 
wholly detached, as the nchlj nourished maxilla 
tends to heal with surprising rapiditj 

THE MANDIBLE 

Of all the facial bones the mandible, although 
the largest and strongest, is most often fractured 
lnjur\ mav occur at anx point from the sxmphx- 





I 

'ig T Inctlircof nnndibk with di<;p!ac<.mrnl of 

niniK * 


SIS to, and including, the condj le The most con- 
stant site of fracture is the angle, the next most 
common location is the region of the mental 
foramen Statistical studies have rex'-ealed that 
bilateral fractures usuallj invoKm both these re- 
gions (4) Fractures of the bodj of the mandible 
are generallj' compound, communication with the 
oral secretions being through lacerations of the 
mucous membrane or the sockets of the teeth 
The majority of the edentulous cases are of the 
simple tx pe, x et present mechanical problems in 
immobilization Although displacement in frac- 
ture of the mandible is pnmanlj caused bx 
trauma, it is accentuated iix the strong traction 
of the many muscles to xxhich the jaw gixes at- 
tachment The antenor fragment is depressed 
bj the suprihxoid group while the ramus is ele- 
vated bx’ the masseter, internal ptcrxgoid, and 
temporal muscles Exen the slightest displace- 
ment causes disruption of the normal articulation 
of the teeth Steering-post accidents are a poten- 
tial and increasing cause of iniurx to the condx Ic 
Fracture of the neck of the condx loid process is 



Iig -b ‘^iiTiL n^c aflcr reduction w lib mclal tplinl ami 

elastic traction 
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Ibe malt ol Ecidirfct force friclore of the t>iTv- 
nhyiii b •oaetimci co-erlitenL Unlc* preduded 
by the directJoo <rf the ffirttrre line the bnd 
im\ be dbpbced from iu Donoal ponboo b the 
trmporomaJxirbaUr foMS- Ihe moat chancter 
Hbc i^TUptm b dc^4Itian of tlM difn towird 
the tnected dde ihortenlng the ram<7« on (he 
•«me *lde U a k«kal con^eqaesce. 

TT£ATVCXT 

Tbe minoAeTomt d fnetam of the )aw» hu 
for lU Bun tbe overeoailnx of rnttacakr pnD b\ 
reitoria;; tod mamtibtnj? the porta b proper 
position When teeth arc preaent, It a a bait: 
rule to re-eatablah occhnkn whkfa l e q u lr ea ore 
fal and accurate rednctloQ. Tbe caat duikal 
materml of the World ^ar ftimbbed ac omtsual 
opportunltv for the itndy of Jaw bfur«. Siwre 
bruDobllkatlon b mafnh a medujucal problem, 
tbe chcwre ci method abookl be the airoplest and 
moat effectK-e meani powible. The procedam 
OMd today are modihcatiaQS of the baiK Ideal of 
GEmer whose priodplei In the liestment of 
fractnre* atHl remain diiilr Tbe firit method 
ahjch he advocated ccsubti la looofag a »be 
■roaod the uedt of a tooth and twutlnjt the ends 
together Thb opentfcm b carried oot oo two 
adjornb* teeth and rimOaiiy on tbe ocrfodmg 
kmeri. The wiita are (rbacnisied before wimfing 
the urp« and lower onei together meanwhile 
the ocduai l reiatJotis are sec u re d . The GOmcr 
second method b •olvc* tbe adaptatioQ of a metal 
spUnt to tbe teeth of each bw by tbreadbit fine 
wires aroond ibe necks of the tee^ IntennacO- 
lai> tie wires connect tbe spEnU and firmly boid 
the Jaws m poritkm. Becaose of tbe aaccesafol 


molta obtained, eipeoaUv In Ladh di^pi^cU 
inttancea, there a an ever rowm* tendmer 
(oda> I ute btennaanUrj daatic tridlocL 

The^ metbnda are cqnaDv appIkaUe to tie 
treatment of partial fractnrea of tne na ilia the 
baste tenet of treatment which reraaim the 
Clinical etperlenre has ihowu tbit tbe Barton and 
other t -pe of bead bandajtta are of Dttle ihw 
excrptasaiuppleroentar> aidt aoroe other form 
<f fitatloQ Tm preasore of a bsodfljte b ladtred 
not onU to caase pab but b some cawa actrnJl 
< fDorase dhpiicenient of the frajrments. TI* 
ma/ontr of the fractnm of the m«rvti'ht» an fe 
treated br ocsvHirjical mans as we ha e 
(rated. Sarglcal btenention U for the most part 
lun ted to certab trnes of edentnloos cases, the 
mani^rment of wfakn was dheusKd in drtail ta 
a prrricma paper ( ) 

Tbe postc^SOTtire cart consists b mabtaminr 
good oral hvfitne (dvina adeqoate aUentke t 
tbe diet, and presemnp the e n j e it l health erf the 
pallenL Loss of weijdit during the eariv period 
<dlmraobniaUoobacDinnunofaieT>atx*u Octa 
sksad adpstment of tbe ftaWEring desicn n 
necnMr\ to naintab ctsrrct alinemeot erf the 
bone Sod) ctsuphcabccLS as osteontTlilli and 
mab ie« on orfln be aNUiM br xbe eubte 
nance 

Tbe oiuaJ period 

Tbe diagDosis and treatment orffrartores of tbe 
mandible and madlla necessitate tbe einpki> 
ment of both a and mentgnxarTiphc 

erambatlcn. A complct roentecnofrapilc aor 
ity ia essential, particnlari) of tbe lower jaw 
The bask pimopiet of treatment are predkated 
upon the accwKcd concept of mtorloa the nee 
mal relatloo ot tbe teeth iheretn nitiiMnjt beti 
fonctiooal and cosmetk requiranents. 'Inat nun) 
are compfJcaled bv infection, defayed laior, 
nubnlon, od b some fnstancei DOBBnioo H 
attributable in a large degree to a kck of knowk 
edge of or de\-ialk« from, tbe cardinal pnnapks 
ci treatment adrocated by GOmer 

Il£FEIlD«CES 

Bf ira, \ nn P SurjeiT and DIhim* erf ika Mcwii 
r As St Low* C \ 9JO 

DewoTT JCMwn K. Tbe tsaaajwwat •< ftac^ • 
tbe edentuloo* Apetkoa. 9JC>> • A. 

. Jdts \ atatiiaca] fOidj at oo caaa bwcTwt ■ t* 

j Aa Dait. X*' (I* F*®* ) , , 

4 Irr Romm H Frartuna 4 d* wind i h l f J 
Pnt Va (u? M 1°^ 


of ample drainage of all Boppuratisg am 
i*uaJ period of onmobilizaiCcn is acrat 5 



A STRAIGHT LATERAL INCISION FOR UNILATERAL 
SUBOCCIPITAL CRANIOTOMY 

ALFRED W ADSON, M D , F A C S , Rochester, Minnesota 


S INCE craniotomies are at best time con- 
suming procedures, I believe it worth 
while to call attention to a straight lateral 
musculocutaneous incision that I have 
cmploved for several years in performing unilat- 
eral craniotomy It has definite advantages over 
both the cun,'ed and Cushmg crossbow types of 
incisions, smce it can be made more quickly and 
closed more rapidly than either of the two It 
affords equally as good exposure and even stronger 
closure, smce the incision is muscle splitting 
rather than muscle cuttmg 
The incision has become of more significance 
since unilateral suboccipital craniotomy has be- 
come an accepted operative procedure in explor- 
ing the cerebellopontine angle The approach is 
used chiefly for performing subtotal section of the 
eighth cranial nerve m Mdmere’s disease and 
total section of the ninth cranial nen'-e for glosso- 
pharyngeal neuralgia It is also used in perform- 
ing section of the trigeminal nerve and for tractot- 
omy, and we of the Section on Neurologic Surgery 
are employing it more and more in operating for 
acoustic neurinoma 

In preparing the patient for operation, I prefer 
to have ether admmistered by the drop method 
over a MagiU tube which has been introduced 
into the trachea As soon as the patient has been 
anesthetized I prefer the use of the cerebellar 
upright position (Fig i) to the use of the horizon- 
tal position because, if the former is used, the 
occipital region will be on the same plane as arc 
my cj'es during the operation The musculocuta- 
neous bleeding also will be much less The use of 
the large mtratracheal tube and the upnght posi- 
tion prevents venous congestion and anoxemia 
which, in turn, reduces the intracranial pressure 
and eliminates the frequent need of aspiration of 
the lateral ventricle and the administration of 
h^qDertonlC solutions If orthostatic hj’potension 
exists, the cerebellar upnght frame ivill have to be 
tipped forward to lower the head dunng the 
operation 

technique oe stjeught lateral incision 

After the surgical field has been prepared and 
draped, the follow ing structures are identified, the 
1 rom the Section on Neurologic Surger> the Majo Clinic. 


mastoid prominence, the superior occipital ridge, 
the external occipital protuberance and the lat- 
eral border of the trapezius muscle The incision 
begins 3 centimeters to the right or left of the 
occipital midhne and 2 centimeters above the 
superior occipital ridge It is then extended 
dowmward into the neck to a point opposite the 
spme of the axis The incision, though straight, 
takes a lateral course to end between the trape- 
zius and the sternocleidomastoid muscles, but 
does not mcise the splemus capitis and cervias 
muscles The incision is made to extend through 
the scalp, fibers of the occipitalis and transversus 
nuchae muscles, and periosteum 

Bleeding of the scalp is controlled by digital 
pressure until the scalp hemostatic clips are ap 
plied The occipital artery and veins are ligated 
with catgut The smaller vessels are electrocoagu- 
lated The occipital bone is exposed by freeing 
and retractmg the penosteum and muscles en 
vujssc Unilateral craniotomy from this point 
may be extended m any desired direction (Fig 
2a) In explonng for tumors of the cerebellopon- 
tine angle I prefer to extend it toward the midlme 
in order to decompress the medulla oblongata and 
to elevate the cerebellar tonsils, if such exist 
(Fig 2 b) 
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Tik. ^ Liuklexl Mbdcdptut cnoixotn («ctlen ol riirktk cmkl dotv) b, 
imiktml ■ohncriphj] cnniouimj (aponn a taxufj 


cLotni o? THE iNCUiox sHkfutans. Tbf d/c»*by» o*d art lb* rf HfT 

A coDtbniCPU cutuit of No. i atfut can bt 0 gauat fauaud with adbethT The nnacle 
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HAMMER-TOE 

A New Procedure for Its Correction 
SETH SELIG, M D , FACS, New York, New York 


ALTHOUGH many operations have been 
/\ devised for the correction of hammer- 
toes, the most generally used procedure 
-iL ^ IS a simple wedge resection of the prox- 
imal interphalangeal pint Following this opera- 
tion the toe must be splinted in the corrected po- 
sition approximately 6 weeks for bony fusion to 
occur Jones advises a wedge shaped resection 
of the joint with the base upward, division of the 
flexor tendon, and fixation of the toe to a splint 
He advises that the patient walk about, wearing 
the splint on the inside of his boot m order to 
make sure that solid ankylosis occurs without any 
return of the deformity However, it is difficult 
to splint a toe properly while the patient is in bed 
and much more difficult to splint efficiently the 
toe of an ambulatory patient One cannot ask a 
patient who has had the relatively minor opera- 
tion of correction of a hammer-toe to remam in 
bed for 6 weeks If, through faulty immobiliza- 
tion, fibrous ankylosis occurs, the result may be 
clinically satisfactory, but there is always the 
danger that the deformity may recur 
Many surgeons have attempted to improve, by 
vanous devices, the methods of splinting m com- 
mon use Lake advised the apphcation of a splint 
of stout iron wire bent to fit the parts He ad- 
vised that this be kept on for 2 weeks after which 
strapping may be used as a substitute Trethowan 
advised collodion and gauze-strip dressings, 
changed every 2 weeks for a total of 6 weeks 
Creer devised an ingenious fork-like sphnt of 
duraluminum which fitted on the dorsum of the 
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1 11, in Schematic drawnK of the wire, the chuck and 
mcthoil of insertion after the proximal interphalangeal 


foot but divided at the cleft of the toe into the 
two lateral prongs to which the toe was bandaged 
It has been suggested that a silk suture be 
placed about the proximal phalanx at the time of 
operation and brought out through the plantar 
surface of the toe where it could be tied about a 
plantar splint This proved impractical m mi 
hands, as the immobilization was not satisfacton , 
both the suture and the sphnt moving about when 
the patient walked 

Several operations were devised with the ex- 
press purpose of obtaining internal splinting 
I was impressed by an ingenious, but rather 
complicated, operation described by a French 
orthopedist, Tierney He used the principle of 
spiking the distal end of the proximal phalanx 
into a rotated portion of the phalanx itself m an 
attempt to maintain correction without splinting 
I attempted the procedure several times, but had 
difficulty in maintaining the spike in its socket 
Young and Higgs independently described a 
less complicated spike operation which offered 
the same difficulty as the Tiernej, procedure I 
found It difficult to obtain and maintain a snug 
fit of the spiked end of the proximal phalanx in 
the cavity m the middle phalanx 

In an attempt to obtain a more satisfacton 
method of sphntmg, I devised an operation that 
permits efficient immobilization m the corrected 
position in an ambulatory patient In some cases 
the patient was operated upon and permitted to 
walk the next dav in a cut-out shoe Unless there 
are contractures of the metatarsophalangeal joint 
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to be o\-rrttnK by optulotaoiy or ienoionr (V 
palknt nerd oot *tfly In the hovftiuJ 4firr tW 
opemtioo I bave pmonned the oprralkn oo 
ft toes {o lo ioefiviauais hi tb« put 6 months 
And the results have beeo Mthuctan ^\ 7 ule 
the perkid b too short for t \ook terra (oTIcnv-up 
hoD) utuoa ns obUlnrd In sD w ours in «hi^ 
the pcoceduie ns properly csnM ouC Locsl or 
rroeral anestbesb nta) be usrd, lOoanlaH to the 
indkatkns. II kn] soestbesis is used, n b uo- 
wbe to Qse a tourtdqtset sbotjt the boar o< thr toe 
beOQse o( the rtmotr po«sOxlit> of Kutfime 
futkmiof the coinbmslkn of local nesthaasiul 
tourniquet as described b) GnrlocL 
Through a mcdbl longitudinal locblon over the 
proximal interphaUngral }o(nt the BTtkulalkn b 
exposed. \ tmtsvme lodsKn ms^ be osed If 
destred and b espeoaii) ntisfactory if heavy 
corn b present over the )otnt, as this caa thro be 
xdsed b\ an elBpOcal trinivme IdosIoq Tbeo- 
retlcall) the looptodinal locbioB b 1<0 HLcly to 
interfere with the blood supply of thr toe but in 
maov toe operatloDs for other coodiiioos I hart 
seen DO orci^toty dbt rbeoccsfcifkraii^a trans- 
traelncbioQ N dmilatorv difficulties occ u rred 
in the present series of cues m ahfch the a xTage 
gensjSirars od aned f rooi it to 64 yea rs- 


The canibfr H thee carrf Ih aad cmpletH 
TODovtd from the oppishig ardcolar mrfares 
ptcferabl) adlh t in^ osteotome and curette 
aad ihh usoallv pennlta ctrrectlno of the dr 
formlti 1 / the logniatloo caaaot be rradi}} cor 
rectfd, bcoe should be renxn-ed from the pm 
Imal phabnx. Remove mereK eoaush bene ( 
obuln correetton of the anguLtkn But do not 
lesrct too m odi Uxk hrfti b t be ofded. 
Because the smallness of the middle phabn 
makes It difficult I cam oullhepnxedarel be 
outRoetL as Ottle biaie as poasHide should be re- 
nKriTd from thb part. An\ defonnitr of thr 
dbUl joint can be corrected br /naouaj stretch 
A KhacfaDeT wire, «yiooo cf an bch tbkL 
(fig la) b then inserted, Lj roeaw of t-i»l 
^ock loogit dinafly through the lip of the t<e 
throurt the dbtai phalanx, throogn the ifiiUJ 
uit£Ti 3 ialan^^ )olDt and through the middle 
p iiiUn T nnul ihe point of the » Ire screarv t the 
denuded proxuoal sortace of the mioah; ph stac i 
If the bora are tmasoaUi large srirr 45/ ^ 
of an fafh thick shoold be ns^ The «e b lo- 
sffted by a rotary mcrvemeiit of the ebuci 
Strong pticn must be usetl t tasten the nrt b 
the chu^ or it wfU tend t rotate in the choch 
rather than penetrate the boor It lakes some 
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jinclice to insert this wire correctl) even under 
direct vision, and if the point of the wire does not 
ipjicar approvimatelv in the center of the denuded 
surface of the middle phalanx, another attempt 
should be made In some cases three or four 
ittcmpts were necessarv before the wire was 
properlv centered No ill effects followed the 
multiple passages of the wire, and motion in the 
distal mteqih dangeal joint was onlv slightlv or 
not U all imjiaired after the withdnwal of the 
wire () weeks liter If the point of the wire ajr 
(K. irs U the denuded proximal surf ice of the 
middle phal inx, the chuck is c irefullv released 
with the lid of pliers to ivoid the inadvertent 
disturb nice or viithdriwal of the inserted wire 
\n iddilional length of wire, corresponding to 
two thirds of the length of the proximal phalanx, 
is now permitted to extend from the chuck The 
length of the average adult proximal ph ilanx of 
the s(.cond toe is between i inch and I'j inches 
Iherefore, if ipproximatclv “r of an inch of wire 
IS inserted into the proximal jihalanx suthcient 
imniobili/ation is obtained ind there is no 
d inger of crossing the met U irsoph ilangeal joint 
If till ojHrition is rimed out on the other tex-s. 


the surgeon must, bv clinical and x-rav measure- 
ments, estimate the length of wire to be inserted 
into the proximal phalanx (Eig ib) 

Carefully, to avoid disturbing the partiallv 
inserted wire, the chuck is again tightened with 
pliers, and the point of the exiiosed wire is then 
carefullj placed at the center point of the de- 
nuded distal surface of the proximal phalanx 
(Fig ic) This position of the point of the wire 
is maintained, the deformitv is corrected, and the 
wire is dnven longitudinallv through the jiroxim il 
iihalanx bv the same rot irv motion of the chuck 
(Eig id) If, bv anv chance, the wire is not cen 
trillv placed in the jiroximal jihalanx, it should 
be carcfullv withdrawn until the jioint again 
jirolrudes from the middle phalanx, and the pro 
cedure rejieated If the ojierator is satished th il 
ihe wire has been satisfaclonlv driven, the re 
-leled joint should be insjiected The joint must 
be llush and the two jihalanges firmlv lived to one 
Tiuilher without inv intervening sjiace If mo 
non between the two jihalanges cm be demon 
sirated, one can be cert tin that the ware has not 
been jirojicrlv jilaced Bv me ms of two small 
right angle jilier-- the proieeting end of the v ire 
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should bo carrfulH bent to « n^ht asfie end the 
euT« wire cut o6 (Fig ic) This Ust step b to 
preimt the po«lblEt> erf the wire windcniig 
deeply Into the tbaoei. I have emoienced do 
waod oiii g of the wires except In those cues ht 
which the wire io«d ertentl> crossed the meta 
Ursophslanceal }o(iit. A smsll kogiUidmsI stdp 
of game Is now placed over the wound citeudhn 
round the end of the toe to (he pbntar soHaix 
and the pco^eclmi; md of the wire is pennltled 
to erteoa through the gause. (Toflodiaa Is osed 
to futen the gauee to the ikhi sod o further 
dressmj is Decessarv eecept two imsU strips of sd- 
besive over the pwojeclmg end of the wire to pre' 
vent ts catching In objects. It is wise at hist, 
to have an t rav chedt-up before the mfient a 
dbdmgcd If the -ra> cxaminaticc shows that 
the wire has been satisfactori]\ placed, the pa 
Uent mav be discharged bnmediatdy i resome 
normal actl -ides with the use of a cut-oat shoe 
U DO pam or temperature occurs, the wire and 
the sutures mav be removed at the aume lime m 
6 aeeks U pa'n or swelling occun, the wound 


sboold he inspected, at which time the sutum 
can be withdrawn In the series thus far there 
have been do infectloos. In foot toes there u 
a alight KroQS discharge bout the wlreatucfa as 
■ocnew hat loose In > of these casea the wire had 
been permitted to doss the metatafsophaiangeal 
Joint and I think the resultant moooD of the 
mue aben the paUent walked car«d the serwi 
dbebaxge. The wounds rapwlli dosed as scan u 
the wlra had been withdrawn. 


Cass J U mak, *eid jj / tst*, fee naoj jv"»k»d 
bsdly drfgnoed secood. tUi^ ud bank haaoer tcB 
OB the kh foot Imirrkial •• JicmJ7 n 

9Sa, tie prucedart dewribed as cmnkd t*t ta tie 
aeonl, third, and borth tees Postspersth fjeatpso 
f7»aa (Fif ) shoard aitUaeUi*7 posrtko W ih* 

(k lie arTfaxD of Iba bwtk toe la aUrii tk« rat 
t r waii the iD»tatar»optaka*r«] lotat Tke Balknl u 
drehanred da/i krer aad allid about with csl-c* 
shoe \ CBoetk dter the epmtsen the n* ^ 

nosed and pctattiy aoioa a< aH lha c*»d. u D«ei 
F««ir eeks (aler the bet m Uhdawu. Tkew w 
«t^t nreOaif aad seroos dndiaur* aimt t^ wke ia tie 
(oonh toe he the reasoo DOtrd TW» rapidly wh saka, 
and li« fail apeamts pTO«^>dy cVeed fowaitatocaje* 
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9 «ecks after operation (Fig 3) showed sobd bonj union, 
and the patient has had no further disabihty 

The method has been used on all toes except 
the great toe and has been found equalh effica- 
cious in the correction of congenital hammer-toe 
deformities 

C\Si 2 N I , female, aged II>^ jears, had bilateral 
hammer toe deformity of the second toe since birth 
Under gas oxygen ether anesthesia the operation described 
was earned out Special care was taken to remove a thin 
layer of cartilage from the proximal end of the middle 
phalanx to avoid, if possible, mterfertnee wath the epiphv- 
sis (I ig 4) The wires and sutures were removed 6 weeks 
later, and x ray examination revealed union in excellent 
position (Fig 5) The correction has been maintained 

Contractures of the distal interphalangeal 
joints and the metatarsophalangeal joints are 
usually secondary to the main contracture at the 
proximal interphalangeal joints and are readil}' 
corrected by stretching Occasionally, if the con- 
tracture at the metatarsophalangeal joint re- 
quires tenotomy or capsulotomy, this should be 
earned out After the correction of the proximal 
interphalangeal joint and the proper application 
of the wire, the collodion strip can be extended 
on to the dorsum of the foot for 2 inches, and this 
will usually be sufficient to maintain the correc- 
tion in the metatarsophalangeal joint Threaded 
wires were not used because of the smallness of 
the jiarts, the occasional need for multiple in- 
sertions before the wire is satisfactorily placed, 
ind because there has been no difficultv with 
wandering (8) of the wires 

The method is simple and direct, but it re- 
quires careful iltcntion to detail for its successful 


use The danger of infection is apparenth more 
theoretical than real, espeaalh if the wares arc 
satisfactorih inserted so that no movement 
occurs Several of mj patients who had prevaous 
hammer-toes operated upon and splinted b\ 
older methods were unammous in approx mg of the 
Kirschncr wire immobiliration 
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FRACTURES IN THE NECK OF THE FEMUR-ACCURATE 
SUBCUTANEOUS FIXATION WITH SCRFUS 
Lmvi\ o rVCKIXFR MD F^CS ALFRED TUTTIJ KS 

Ph'lijWj'ht* Pcnrmlruaia 


T here b do need to eoommlc the 
mans ad\iuitagt> of Intcnul hnHon 
for iricture In the neck <rf the femur, 
for *Qcii treatment tuii rexofatfonfud 
(be care of thb difficolt fracture and, at •exeraf 
a tbofi haTc remarked, bu come to stay la 
Jamiajj 1039, the Report of the Fracture Com< 
nutlet of tiLO Amertcan Acicfem> of Ortbopcrthc 
Surgerma ( ) gave a detailed accoont of the mofta 
in 485 fntricapftilflj fractnrw treated b> ooaor 
ffeotH or their dbuca. Union occnrred la 89.4 per 
ceat of tbeae caaea, and the monaiftF rate waa 
oq 1 > 8.5 per cent Detnhty and advanced >Tar» 
are lodtcations and not oootxvuxhcabOQa for 
Internal fi j aU o n, a« thb tvpe of treatment Im- 
TTwbfI ia ra the f ractore whale w patient a Arength 
is sictained and eompiaralkioa are a edded hr 
sctlnC} Ordr a abort period of tKanltaflatfaw a 
aeceaBtranaannlngtagTeatlx faeUuted 
A mAKfit^ of aargeooa, althoogh realuiog the 
•aloe of thu treatment, hart e - cp e ian ced con 
aiderable trouble and tn acme Instaocea have had 
tcj-iog oedeab with inCenul Satitrj openUooM. 
E en upon erpofurc of the fenmr and the uae of 
vanooa tfpei of fioden cod duecton with Bam- 
eroos j ray eramiostkaia during (he operatkai the 
procedore hai, as a w^e, been difficnlt and hme- 
conanming Many sucgeocti do not attempt Id* 
ternal fintioQ bttAose the> lenlue theae ted»- 
nfcai dlfficaltlet. 

DTiiiajiAL nxATiot arm acxrw* 

\ DDmber of anlhorj bare reported ciceDeol 
rcMilta with two aoewi wfakh permit firm fiia 
tw with coaptaUon of the fragments Tber^ 
the aimplidtr and aecurity of tbU fonn of fin 
bon fim advocated b) Martm and later b)' 
Brewater (j) and othera. hare been borne out b> 
ocr erperieoce with 50 caaei. In order to aborteo 
the pnxedure and to maoie mater accuracy a 
method hai been dex'bedwhcre^ Inatfadofccpoa* 
Ing the fanui these two acrewi are inserted aBh- 
cnlnDeocilx under anieropcateiw vfsualiiatbo 
with the daofoscope The tcn*i are dri eo In 
ibroogb a tt) amaJ! mruion in the latoal aspect 

tnm tit F lUinwu SfAfaial t >lb** aMi 


of the thigh (4 5) Thb aimpk lastnnaeoi b 
proved to be salbfaetoey b the tm>3rity of casr 
Our mab difficulty with this fonn of bten. 
fitatfon b the btctal pbeement nd the seres 
which canftot be x-buaKttd afih tfw onfinar 
finoroacope. He formeriy placed entue drpme 
foce npco bcWing the limb routed fatenaj 
while InsertiDg the screws b a boritoolil &ei 
tion. RcUaa c e upon thb poaitioa b rarlogs tfd 
nlqnta of bUDo bienal fixation expliltti d 
fauQiea which ha x f«friin T’'l fa niaiiy case 
Quoting SmJtb-Petcrsfn himself The nafl : 
now dmrn b Jt b kept to the boriwota! pfas 
uideaa the btenJ roentgenegram shows that th 
neck cd the fenmr de\ btea freo thb plane U I 
doea, proper coTTeetwo U made Thb d«eo<! 
CDce epon toleniaf ntatkio atone cassed f«'V 
fa aerml of our cues, aa the aerm daf not eni 
the line of fnctnrt and protruded outside th 
Deck, The emr b these cases was dae b ti 
factors wbkh altered the plane of the nedc a 
related t the plane of the table. Fuat, there b 
difference to the derree of fatemai rotatJoo I 
which every leg can be turned. TbesccoodaD 
more imporUnt farter b a coosidenble anticou 
ral varbtloD m the angle at which the neck let t 
the shaft aa eotnpoied to the plane of the ntefa 
Stemdki states that according to MlWia lb 
terstoo of the neck of the femur on the shaft vsjk* 
b wide limits, from -so degrees (posterior twist 
to +3S d f gira (anterior twist) The antrrki 
twist or antex’enioo b a cooimoo ocatrreocf 
To ( ncj cosn e thb difficnlty of accurate bootia 
in the lateral plane, a steel pb and bkiii dcriwi 
bv Dr Atfred Tuttle ^re been added to th 
onginai bstrumeoL The pin ( thmst along ih 
anteraw aspect d the femoral neck, thuSftddiBj 
the cannula exactly to the central aib fai the h' 
era] plane Smeo the addrtMi of tha guide ih 
screws ha "e been placed acauatelv in exery « 
kd^WDced age aud defaflitv a« not cootra-fadica 
itocts for thu t>pc of fixation, as tie tech nlq'De s 
rapid and i act shodura; and dors not rtmnn 
etposnre of the femur Tw steel screws uwd sit 
1, 3X and 4 ladw* in length and cf o, i aid 
gauge, the sue bong selected saofdmg to tfa 
of the femoral neck The beads of the 
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I ij, I Iii'.lnimcnl'' for ■-uIm.uI inniu-- inlirn il Imtion 
1 111 nnntil 1 for iiinrtion of llic ccrcHu ii; pinlli .1 lo mil 
' I inrh from llii. pm wliicli rukIcs it lo llic cinlml ixi- of 
Itu finionl ni-ct ‘'crc «s of pro|Kr 1 ( nRlh art nckclttl for 
till iniln iiluil n't 



111. M rtu of stnink ^ 'Utl itli i nioililitil I'hillip*- 
III 111 Toil crtw ilriM r to lit 

•'Crcws arc 'a inch 111 diameter and fit accuratcU 
m the cannula Steel 'icrcw't appcir t; ‘catisfic- 
tor\ vs siccral ue livd cast in wtallium, vnd 
vjipt vr to lia\ c cauM-d foreipn both reaction or ab- 
^oqition of the bone vround them in onl\ 1 ease 
\\i attribiiti tlie lack of bone ab«oq)tion to the 
tielilnes'. of this form of (nation Our observa- 
tions hui bivn m accord nice with those of 
llrcwsti r 1 ,1 will! states tint lu never ha« found 
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lie - Instrumi lit os^imliksl anil phi isl on Ihi ftinur 
Hu euiik pm Is itimsi ilone llit anterior surfart of die 
neck until it mclifs tlic licail of the femur \s this surf in 
of till, nect IS nnrlv llat it can he follomsl easiK Hie 
lannuh then is thrust tliroueh thi soft stnii lures until it 
ri lehes the lateral surface of the femur and lu-inp panikl 
to the pin the screws inserted tliroueh it will [u nelrale tin 
central ixis refTirdk s of the inplc of torsion in the neck 

It nccesearv to remove the screws from e ises m 
which union occurred, ind lie has followed main 
indivifluals wilhoiit .inv eomphmts or \riv 
cvulcnce of absoqitioii for a period of 10 ve irs 

11 tiisiot I 


Our choice ol ancslhc«n is penlotlnl sodium 
idministercfi mtravenouslv I iher and paseous 
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IU5 c>t>rn] Map fnr aobraUanica Cpmtkn. ^ haU< (hr Ihnf U 

•wVnl fmtmoUn»illnot»l»W»ct>r«,*odthel*tttrfU»oti>fTti»ibUfc=ttd*\CT 

the nmth tkit at the Ubte \ «iwjl UUe hJi the tdlj^ 

Aod >Ik:Ad cupi h chne (a the Ofimtar The tfocswefae iott* b the Up 

««wu «nf a oidfd on iCTSPCfti of ih« o»e of the wrfare erf the aedc of tie femu »bfcif^rtlalh 

flMfWOJpe, la Ihe iratawjt of {nirtOfTsilaf It flat, ih< pfo H thnut /orthfr latrard unt i It 

frtrtuir*, dtjplacEment of Uw /rajputwii o re- (ovd>n the bead of ibe fonnir rterr it remaim 

dootd b the Leadbetter metbod tod Ute final 6na]> furd Bv darcLinj' tbe pta tlong^ the htI 

poiiuon • cHetied In aDteropottenof uxl bimJ of the fnnur under conltDOooa flao nn c upic tKu- 

rwrit^renoffruEis. Alter oxaphie redocUen tbe alualWi tbere a no dinjeer of Injury to the 
afiected limb a held Id it Ue abduetjon and tn femoral \ meli. ahxdi He H inein a lerior lad 
temal rautkn tbe knee of tbe oppoalte botb H brebes ln«ird in respect t the Deck and bead 
bciRK flexed over tbe aide of the fluorotcopic or of tbe fm r Tbe armula b ibnjsl titrooKh Ue 
fracture table. Tor ibb purxtaae orderiie* tene aof( Uarses, and beinx paraBet t (be pin Mci 
better than doctoiv, aa the Utter hecotne lo- rest# upon the antei^ turface of tbe fetocnl 
terufted in nicharg the technique and mat ne^ rteck. It poinlj dlrectlt to tJ ceotraJ arb. The 
lect to hcM tbe hmbj properly Tbcpallmtlf lUStrotneDt iriD be in iW comxl plane rrjtanfle^ 
protected Irorn tbe roentgen ra>» bv a 4 milli- of *halever tonkm there mas be i tbe neck tf 
meter alumhitini filter placed over tbe tube Tlie anj fcitmr Next, nith the a»tf of tbe fl uo ccwcore 
(□rgeoD irean a lead-rubber apnm, and ha hands the drill U injcrted tbnxgb tbe cann la, ana i 
art abaohately protected by the u»e f a box cov b(de a bored obllqueis paaid ihroi^ tbe octer 
cred irith k inch »b«l throutfa mbitb ibc fiafinent i a line »ith the necL T&e nperjtcr 
enure opera Uoo b performed The atm a pa nted mat lelect the proper length of acrea* bj ooHaip 
anddrtped onlvaaraaJlarea dotal to tbegreatrr oocorer the head and neck of tbe femur ooder I be 
trochanter bemgetposed Tben tbe room b dark flaorosc o pe Itabetlert tac toewsa httlr too 
ened and Jbe aale 0/ the JncoJro, irbicb abnild be loijf than too abort A screir a placed m the 
on a Une with the neck of the femur u marked on cannula and adn -en acrc« the ucct with tbe «pc 
the •kiu erver tbe hteral surface of hip. Tbe dalscresr drher tbe depth and direcooo of the 
UfhU are turned on and a iK bch traimetse acrew being checked b> the btenmticnluscoflhe 
Incakm through tbe ikin and deep lascu a made fluorcaenpe. Tbeo the guide pfn b partkUy 
tha pant being at a ccciideTahle daiancr bdow drawn and u replaced 4 or K loch above t* 
the greater trochanter The sterflired lead box b first locaUoo aoef paralld t It on tire 0/ iw 
plared agiinit the hjp and end f the iostrn femo and tbe seirond sertw a auertrd through 
mejjt b btrod ced iLwfb the iooawa. Again the cctBipaniing canDuk in a sii^ ma^ 
tbe room b darkened and next tbe guide pm b Finoll the hip ti roentfenografibed in both the 
thn^ oUrqueiy ihrou|fli the soft truclnrea to anteropcaterlu and laietml plan a m emy t 
the Ulerai aspect of the fern n a line * ih the etk be era t powucai of the sciw U w 

feiTKiral Deck. Then Leepuia close to th- n rs or is t tbe screws are placed a titlie (oo 
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1 ip C) I cid co\Lrc<l lx)\ for protection of the opemlor’s 
InniW I he instruments arc manipulated througli the slot 
A rectangular piece of lead rubber clipped to the side of 
the hip ma> be used instead of the lead box 

dee]) or not quite deep enough, they maj he ad- 
justed at this time The instrument now is with- 
drawn, and the skin incision is closed with two or 
three Itlichcl clips This method requires an aver- 
tge lime of 23 minutes 

I’ObTOPERATtVt CARF 

No shock and vcr\' little pain follow this pro- 
Lcdurc Neither splinting nor traction is used 
Careful attention is gi\cn to the patient’s general 
condition and immediate function is encouraged 
Occasionalh the surgeon must mo\ e the hip and 
knee in order to conxance the jiatient that he has 
control of it, and then frequent exercises arc 
ordered In most instances the patient is helped 
to sit o\er the side of the bed on the first dax 
aficroiit ration, although in debilitated indi\ iduals 
It has been found best to w ait tand onl} use a back- 
rest for a few daxs \ftcr confidence has been 
restored bx turning and sitting on the side of 
the lied the jiaticnt is further encouraged to slide 
oxer the side of the bed and to stand beside it 
without ud, touching onlx the foot of the affected 
limb to the floor After thus learning to balance 
])ropcrlx the use of cnitches is relatixclx casx 
It IS not idxisablc under anx circumstances to 
stand the patient up on crutches without these 
lircliminancs T he use of a x\ heel chair is ax oided, 
as this promotes inactn itx \\ eight bearing w ith- 
out crutches is not jiermitted until periodic \-rax 
examination shows union It should be remem- 
bered that fractures occurring in the femur al- 
wixs unite endosteallx without anx ex idcncc 
King shown of external callus and that bone 
Iribeeulalion is the onlx definite jiroi f th i 
union h is Inx-n aecomjihshed 



Fig 7 The guide pin has been inserteel oxer the anterior 
surface of the femoral neck and a hole is being dnllerl 
through the outer fragment I he lead coxereal box is 
omiKed for the photograph 

RF SULTb 

T here XX ere 50 cases in this scries 1 he ax crage 
age xx'as 73 xears The axerage hospitalmation 
period xxas 24 daxs The axerage time required 
for operation xxas 23 minutes Operatixc infec- 
tion occurred in no case There xxerc no ojaeratix c 
deaths There were 3 operatixc failures' Rc- 
operation (re-inserlion of screws)" xxas neces- 
sarx in 2 cases Screws xxerc remoxcd''in 2 cases 

Unoncca clhc<crc\\ wercloo horl to reach the vubcapilal fraCTnenl 
In arrothcr ca«e there e\fricnt)\ a <IeadeH onlc%rr*jf>n of the neck 
and the operator failed to in ert the crr%T* acros. the fraernent'* In 
the third ca<c m ^\hlch there x\a non union md di nlacement for 
month after the mjun the frafrment a>uld not bo retluctd manijm 
lotion \n attempt to hold thi fracture b> in5CTtinc the in 

\anous diiTClion. failcrl 

*Rc in crlion ^Na« vucct^ ful 

*In I ca c there wa a mall mu anrl nb<orplion of the bone arountl 
the '^crew" oithouch at operation m month after the internal fixation 
there \\a- firm union ualhout deformit\ In the other ca e there m 
per I tent pain operation vi-a^ pcrmittcfl onl> for removal of crew 



I e S The wimnd is chrsed xmh r or ^ Michcl clip- 
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Non-union^ occurred m no case The first pa- 
tient was operated upon in October, 1936 Union 
has occurred in all of the cases which have been 
followed, except those which were ununited when 
the screws were inserted Several debilitated 
patients died within a few weeks after operation 
and before discharge, but not as the result of the 
operation A number of the entire senes died a 
few months later on account of heart failure, 
diabetes, dementia, and embolism 

SUMMARV 

An accurate technique of internal fixation 
w'hich IS satisfactory for all fractures in the neck 
of the femur has been descnbed It is safe and 
requires only a short time The steel screws used 
have not caused foreign body reaction, and are 
inexpensive Our experience with this method 
has proved its value 

Un I of these cases non-union hod been present 6 months and In 
another for 15 months before these operations trere performed The 
procedure was of no heneGt in cither case 


The instrument descnbed \\ as perfected with the co op- 
eration of George P Pilhng and Son Company, Philadel- 
phia 
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URETERai\TE5TINAL ANAS- 
TOMOSTS AND C^STECTOM\ 

T tL\XSPL\NTATION of the urelm 
Into the iigmold with cvitectouj) ha» 
been nttbUthnl u a aourHl turgical 
procedure is recent 3Tfara. Before the intro- 
duction of lntra\'enom urograph\ the general 
opinion w*^ that dllatttlon of the ureter* and 
consequent renal Kpsu in\'aiiabh occurred 
fofknrfng thii operation. These deductions 
were baaed upon a \to smaD number of caaes 
in which examination waa made after death 
from UNtTae cauaea and at \'amnp interval 
after the operation and tbc> have been ptrrml 
unwarranted b\ more eiteosiiT Inwtiga 
lions Bv mndemrocntgenographKtechoiqne 
It can be deroonatrated that tb uretcra awl 
kK3oe\a remain normal or neariv bo for a 
pereod of joara, when the operation has been 
performed with proper care 

Ureteroaignwidal anaatotnosu b accepted 
as the procedure of choice for the relief of 
ectroph\ of the bladder in children but there 
la some difference of oplnwn among aunteona 


as to the age at which the opentloo iboold be 
pcffonncd. In the past, the conaenaoa wu 
that the operation abouW be postponed tmtH 
the child waa four or five jrara of ije dciple 
the fact, eatablished b\ numerom ohwrvm, 
that the uretcri mar become dilated and the 
child mar loccurab to renal lepab before tfu^ 
age 1« attained In the last two or three \rar> 
it has been democalTatcd that the uretm may 
be Implanted into the bowel of hifanta 
than one \-ear of age with a aurprlsinEli low 
moftaJifi and with aatiaftctory eod-rrjuJU. 
The pnxedure has been tolerated well, and 
It has been acrompUshed without coenphea 
bona frwo renal Infection becaciae In \tt) 
voung chiJdfen the bacteria m (he Inteatmes 
are lew \nrulenl am) lew ibumlant tbu in 
older chiidrm. 

In a few children with epcpaillaa tbe Btroc 
tuial defect is to cTterais'e that the Bphmrter* 
arc ln\-oi -ed and citd (bough the cootlnultv 
of the urethra fa e«tabli>hed Incuotmeoce 
peraiata. If plastic operation* fail to correct 
the incontinence di\'mwn of the unne Int 
(he bowel Is JuitifiaWe to dtmfnate (he cnc 
atant soiling of tbe clothing with unne and t 
make the patient comfortable 

The majonly of women with s-ewcmaginal 
tutula mav be ciiml tr\ plastic procedures, 
but occajiofiaJli operations rf this trpe are 
contra indicated because of the extent of the 
defect, or because of replacement of norma) 
tisaue bv scar tb»u fofkrmng unsuccessful 
aurgicai treatment pres-iotu)) In ca/rfulh 
eelected case* of this type uretcfOsignvHclaJ 
tran^dantation affords complete relief 

In some instance* when nephrectoms fs 
performed for renal tubercutosi* and in rare 
case* of Hunner ulcer the patient fall t 
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respond to conservative therapeutic measures, 
and suffers mtolcrable pain, accompanied by 
diurnal and nocturnal frequency, and pro- 
nounced dysuna These symptoms may be 
completely reheved by diversion of the urmary 
stream into the bowel, leaving the bladder 
intact 

The value of cystectomy and transplanta- 
tion of the ureters into the bowel in selected 
cases of caremoma of the bladder has been 
the subject of considerable discussion and 
controversy m recent years While there is 
but httle doubt that complete cystectomy is 
the preferred operation m the management of 
certain cases of vesical caremoma, the indica- 
tions for the operation are still debatable In 
the past, this operation was advocated only 
when extensive mvasion of the bladder had 
taken place, ivith considerable dilatation of 
the ureters The transplantation of such 
ureters is bound to be accompanied by a high 
rate of mortality Hence the procedure of 
choice in this type of case is cutaneous ure- 
terostomy and cystectomy 
There is a group of cases of carcinoma, how- 
ever, in which cystectomj'’ and transplanta- 
tion of the ureters should receive serious at- 
tention When the new-growth is situated at 
the base of the bladder and the ureteral ori- 
fices arc encroached upon or the vesical 
sphincter is invaded, when extensive multiple 
or single infiltrating tumors are present, or 
when multiple recurnng tumors develop rap- 
idly and cannot be controlled by fulguration, 
the radical operation should be considered 
Before ndxnsing this operation, however, cer- 
tain other factors must be carefullj appraised 
Renal function must be adequate, preferabh 
m both kidnejs, at least it must be approxi- 
mateljr normal m one kidncv Intravenous 
urograph} should demonstrate that the cahber 
of the ureters is sucli that their transplanta- 
Uon into the bowel is technically feasible 


There should be no evidence of acute or sub- 
acute pyeloncphntis A biopsy should be se- 
cured to determine the degree of malignancy 
of the lesion before the cystectomy is per- 
formed If there is evidence of metastasis or 
extension of the tumor beyond the confines 
of the bladder, there is no possibility of a 
cure, and the patient should not be subjected 
to the radical procedure 

No phase of the treatment is more impor- 
tant than the preparation of the patient be- 
fore operation As a general rule, four to six 
days are required to cleanse the bowel, to 
improve renal function, and to control renal 
infection 

Numerous mdmdual operative techniques 
have been presented m the literature As a 
rule, however, the onginal submucous tech- 
mque of implanting the ureter mto the bowel, 
or one of a number of modifications, is em- 
ployed Simphcity IS the entenon of any 
satisfactory operation, the more compheated 
the procedure, the higher the operative mor- 
tality In addition, the operative technique 
should include rigid attention to asepsis, lack 
of tension at the site of the anastomosis, ab- 
sence of obstruction and kinkmg of the ureter, 
and immobilization of the bowel The de- 
cision as to whether unilateral or simultaneous 
bilateral transplantation should be performed 
IS influenced by the general condition of the 
patient, the caliber of the ureters, the condi- 
tion of renal function, and the presence or 
absence of renal infection as weU as the per- 
sonal expenence of the surgeon Although in 
many instances unilateral transplantation of 
the ureter is ad\nsable, bilateral transplanta- 
tion in well selected cases can be performed 
wath cquall} successful results 

Wflien the unilateral procedure is chosen, the 
operation maj be performed in two or three 
stages, that is, b> transplanting tlie ureters 
singly, and finally rcmoxnng the bladder, or by 
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perfonning the c\-itectDmj‘ at the tiiw the 
second ureter a traiupianted into the hovel 
If sunultnnecuj tnuupUntatkm u perfonned 
the biadder ma> be rtii>o\Td tvo veAi later 
■When the Irauafiuoti lutare technJ<joe b em 
ployed both ureten ma> be tranaplanted 
limultaneoujly as there u no mtmoptkMi b 
the urinary atreain to the bladder untD after 
Che new channel into the bovel has been ca- 
tabllfbed 

When the caaca are wisely selected and the 
technique carehiDy carried out, meterodf 
moidal anaatomota U a \iJuable and at 
tlmea, a Ufe-wivinB measure The patient b 
comfortahle the rectum aenTS vdl aa a 
TtscTVoirloT the unne, and a natural aphlncter 
under voluntary control, elunlaatea aoiEog 
of the dnthlpg He b able to r e aum e normal 
life and actlNdtiea arid eNTO to return to a gab 
ful occupatkvL It cannot be itreaaed too 
ttroDgly that the retulu to be obtained from 
ureterosigmcitdal tranapUntabon depend, per 
haps mote than in an> other held of surger) 
upon the mdividualiiaUoo and pmperselectioQ 
of cases. Ckules C. Hmonrs 

CLINICAL IN\ESTIGAT10N 

A RECENT editorial m one of our roost 
widely read jemmab called attention 
to the importance of cilnlcal biestl 
gatiOD. Harvey Cushing in hb address before 
the Seventeenth International Congresa of 
Medlcroc b London in 1913 said 'Nature b 
loath to give op her secrets discoveries do not 
cocoe by chance the) are made by those only 
who are industrKiuil) prepared to observe 
»T.»m He reahaed that dlnical brestiga 
bon was important for be once said Tet us 
not forget that Inv-esUgation at the bedside b 
just as important as investigation b the 
purely eiperrmental wuihahop, Cuihbgs 
concept of etbieni invTStIgation was work 


carefnll) planned npdlv controlled, and till 

fuBy executed free from bias and ttatUtkalh 

sound Good dinfcal iniTstigatioo b oftro 
far more difficult than anunai investigitioo 
and much of it b an extensJoo of work begua 
m a Ubormtory of the fundamental sdeners. 

CHnical bvestigatloQ should wherever pos- 
able be done under conditions which pemdt 
of the most ngld type of control and much of 
it should be done by men who have had some 
preparalioo m the held of inrestigjtloo I 
find myself in a gi ce in eat with Cutler who In 
speaking of training b a good cqjerunenUl 
Ubocalory found that this mvdves training 
b "accurate obsen-atioQS logical dedoctiou 
and the hnngfng forth of coodusiorts hsaetf on 
fact. It teneb to do awav with awjectufc 
Ideas based 00 sopposUon, beamy and single 
isolated observabocis.” The statnnmt that 

the pbi'ddis annot alwa)a wait until the 
fundamental dbenv'eriet baNT been estabOshrd 
beyond a ahadcrv of doubt b the Uboratory 
b beyond question buttheph)aiaanciiiwtlt 
ofidl be has proof beiood reasooable doubt 00 
the hasb of carefully made dmical experi- 
ments, before publication of hb cfinical obser 
vatJema Hasty publication based on too few 
data, or on data not carefully enmpOed and 
studied baa resulted in the temporary wide 
spread adoptxm of many methods of thenpy 
which were finally proved Id be wwthleas. 

■There b now general agreement that surgi- 
cal competence 11 hardl) to be considered in 
the widely dlv-crgcnt data on inortaEt} of 
opcratioua for perforated ukcr the acntef) 
inflamed g»H bladder and acute appeodiritb 
with pentonitli. EHiott Cutler onct said, 
*7110 ciplanatXKii for our surgical faHures 
art to be found fa the bacteriological and 
ph)nological laboratories more frequcotly 
than fa the anatomical rooms. 

If Roscoe Graham b cofiect, and I behevt 
he IS, that, fa the treatment of perfontioo of 1 
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gastnc or duodenal ulcer, the surgeon’s sole 
function IS to save life, Junghanns cannot 
be correct when he advocates subtotal re- 
section of the stomach in the presence of a 
grossly contammated peritoneum Recent 
controversial articles upon whether the acute 
inflamed gall bladder should be treated by 
“skilful neglect,” immediate cholecystostomy 
or immediate cholecystectomy, frequently 
fail to point out the changing pathologic 
characteristics of the process over a penod 
of hours, a factor that should cause the 
operator to vary the procedure depending 
upon what is exposed dunng the operation 
The statement frequently made that the 
acutely inflamed gall bladder should be 
treated like the acutely inflamed appendix 
demonstrates a lack of consideration of the 
sequelae of these two processes The apparent 
widespread dispanty m mortahty m good 
surgical chmcs followmg operations for acute 
appendicitis assoaated with pentomtis can- 
not be due entirely to diSerences m the m- 
cision, anesthesia, and other factors under 
control of the surgeon In very few of the 
papers that have been pubhshed are the data 
on the extent of the pentomtis of real sig- 


nificance The use of the term “generalized 
peritonitis” in chnical wnting should be con- 
demned This IS an autopsy diagnosis and the 
surgeon who attempts to determine the 
extent of the infection dunng the operation is 
playing with the hfe of the patient Some 
surgeons record the patient as having peri- 
tonitis only when a positive culture is ob- 
tamed from the fluid present in the pentoneal 
cavity at operation, and others when a turbid 
fluid, which consists almost entirely of leuco- 
C3des and histiocytes, is present 
Laboratory mvestigation which has been 
carefuUy planned and carefully executed can 
be repeated by the same methods, by the 
same controls, in the same or other labora- 
tones We have a nght to demand similar 
cnteria for chnical investigation There is no 
need to separate the chmaan and the mvesti- 
gator There is every reason to bnng them to- 
gether In this sense every well quahfied prac- 
titioner should be inquisitive and if he is, he 
will find much to observe and mvestigate If 
be develops the scientific method of accurate 
observation, he wdl correlate his findmgs and 
be more likely to draw sound deductions 

I S Ravdin 
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REPORT OF THE AUTOPSY OF THE SIAMESE TWINS 
TOGETHER WITH OTHER INTERESTING 
INFORMATION COVERING THEIR LIFE* 

A Sketch of the Life of Chang and Eng 

ARNO B LUCKHARUr M D Owaao, ItlinoM 


T hough mtny of ta refer ixtber tOU) 
to the origba] Sfutien twha, few of u> 
are old eungb to reoHl the Hrw wfaea 
these two pptlemen created a nwrlW l aod pabHc 

aermtioo ba thhcooiitry aome 67 yeaaaco- Uh, 
fuTthennort, fair to aute that few paihoiogisu, 
here or abroad, are or erer hare N>«iT> fAmiiby 
with the IntoettiB^ De<TOftf) report on these 
twins by very capabk men, and certara aspects 
o< their life In coci}naetiOQ «dth the aatopey had- 
Inga hast a partknlariy bnportant beadcf oa the 
latapreUtiw of data coOoird b) those phyBot- 
ogtsti and expmmental pathoki(hts who by 
surgical methods attmpt to produce cxpeilmaitd 
panbiotk twins in ttoi&s of avltaiDiocaes or 
eodoolDokigy for althott|h the cErfftoal Sfamese 
twins had a common liver Hhe pareochymatoua 
UsaDC being seemingly crmtlnuona be t ween them. 

r r the present article it Is not purposed to give 
an daboratc history of these Caams twdni, 
but onlr to pat oo record certain welU 
ascotaloed /acts of phyilokigical interest b in' 
gard to their Cfe, to gnt aU that can be ascer 
mined as to the oraunsunces of their death, and 
to offer a brief history of the manner b whkh 
their bodici were brooght to FhOaddohU- 
Accordlng to a wnler in iJtgnint 

for March, the Siamese Twins were bom b 1811 
some thirty mOes aoathwesl of Bangkok their 
f«ther hi»ing t Chinaman, their mother a native of 
Siam, bred b3 a Chinese father Thetwiaswrie 
therefore, thm loanba Chinese, and were known 
b their nitht home as the “Ck mu Twba. 
They were the fint-bom som of their paieota bot 
ttWr mother has pre s ented her boiband with four 

Annujd frw tW MaScsl TIm. rUUdpkki 

r a iTa n m ■!!> I IlllJIlllIM 


the one twin, Eng, was not affeded wben the 
other Chang was btoiicated, which was ruber 
fietjoent nefther did the s i rtiw d one em 
afltd the otho nor did the bdoos attacks cou- 
mon to both affect the brothers shnolliacoady 
Mott of ihh would sreni to indicaU ’Hbat there 
was ho free btwthange b their dreslatlocis. 
The probability that the twbi arose trocs a tingle 
enram raises a throbgkal qoestke u to whetha 
the twms had one or two soak, etc, tiiiee accord' 
bg to tocoe tbeeJogies a smgie tool k iiapkated 
at the tme of conorpiiob. Thk tune qoettkn, of 
oonrse, can be b connectiock with the 

took of an idendcii twini. The sodologlal 
aspects of the Hfe of toch twins will occ u r ut 
orally to the reader 

The tot cf the r e por t pnUahed b 1874 now 
foOows — 

otha pairs of twins and four children bom it 
single births— all of them Doanal and healthy 
Tbeirinolher during tbeg infancy entirely reetf- 
nlmi their separate bdMdaaUty and ako the 
(act that thm exhted a cemmon sensfblHiy b the 
centre of ll* band. She stated, what k on- 
doobtedly tmt that at first the hgament wss *0 
short that the twp a ere compeika always to ba 
face to face CY-en fa the bed they cooJd nd 
wfUxnt being lifted op and placed fa the daff” 
posldon. As they grew the EgaracDt 
fradnaHy to atret^ ontll they » ere able to rtana 
side by tide, and even hack to bach, and to tem 
themathw m bed by rollmg odc met the (Aber 

The father bebg a fisbeiniaii of the lib«fag 

the boys lived ta one of the flo n rirtg °f ™ 
conntry and sooc became famons rrunmers, 
wTidmg mo^ of their thne fa lie ^ 

the pecfakilty of their rootcnjenCi In the water 
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which first attracted the attention of a Scotch 
merchant, Mr Robert Hunter, and finally led to 
their leavmg their native country in quest of 
fortune 

For many years Chang and Eng Bunker bved 
in North Carohna, where they were mamed, and 
raised large families of children, Chang bemg the 
father of ten, Eng of nine Dr Joseph Hollmgs- 
worth, to whom we are indebted for the informa- 
tion given m this article as to their habits of life 
and the circumstances of their death, states that 
he had known them as residents m the neighbor- 
hood of Mount Any, North Carolma, for some 
twenty years, dunng which tune he had acted as 
their family physician Chang, who is said to 
have denved his name from the Siamese word for 
“left,” was the left of the pair, and was much 
smaller and more feeble than his brother Eng, 
whose name signifies “nghL” Their habits were 
very active dunng the latter part of their life they 
and then famihes lived in two houses, about a 
mile and a half apart, and it was an inflexible rule 
that they should pass three days alternately at 
each house So determmedly was this alternation 
mamtained that sickness and death m one family 
had no eSect upon the movements of the father, 
and a dying or dead child was on one occasion left 
m obedience to it indeed, Dr Hollingsworth is 
very positively of the opmion that the death of 
the twins themselves was the result of this rule, 
or, at least, was materially hastened thereby 
This will be made apparent hereafter 
The evidences dunng life that the twins were 
physiologically distinct entities were very numer- 
ous and apparent They were different in form, 
tastes, and disposition, all then physical functions 
were performed separately and unconnectedly 
What Chang liked to eat, Eng detested Eng was 
very good-natured, Chang cross and imtable 
The sickness of one had no effect upon the other, 
so that while one would be suffenng from fever the 
pulse of the other would beat at its natural rate 
The twms not rarely suffered from bilious at- 
tacks, but one never suffered at the same time as 
the other, a circumstance which seems somewhat 
smgular m view of the close connection which the 
postmortem has shown to exist between the livers 
of the pan Chang drank pretty heavily— at 
times gettmg drunk, but Eng never felt any in- 
fluence from the debauch of his brother — a seem- 
ingly conclusive proof that there was no free 
interchange in then circulations 
The twins often quarrelled, and of course, 
under the circumstances, then quarrels were 
bitter They sometimes came to blows, and on 
one occasion came under the junsdicbon of the 
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courts After one of these difficulties Chang and 
Eng apphed to Dr Hollingsworth to separate 
them, statmg that they could not live longer to- 
gether Eng affirmed that Chang was so bad that 
he could hve no longer with hun, and Chang 
stated that he was satisfied to be separated, only 
asking that he be given an equal chance with his 
brother, and that the band be cut exactly m the 
middle But as Dr HoUmgsworth advised very 
decidedly against this, and dechned to interfere, 
cooler counsels prevailed upon the twins to re- 
main as they were 

In August, 1870, Chang suffered from a 
paralytic stroke, from which he never fully re- 
covered, and during the last year of his hfe he 
several times said to Dr HoUmgsworth, “We 
can’t hve long ” 

On the Thursday evemng precedmg their death, 
the time havmg arrived for then departure from 
the house at which they were staying, the tmns 
rode a mile and a half in an open wagon The 
weather was very cold— the night being the sever- 
est of the winter Chang had been coraplaimng 
for some days of cough, with distress and actual 
pain m the chest He was so unweU that his wife 
thought he would be unable to bear the trip, but 
he finally went On Fnday morning Chang re- 
ported that he felt better, but that m the night 
he had had such severe pain in the chest, and so 
much distress, that he thought he should have 
died 

The twins slept m a room by themselves or with 
only a very young child present, and some time 
m the course of Friday night they got up and sat 
by the fire As they were accustomed to do this 
frequently, nothing was thought of it by those 
of the family who saw them, even though they 
heard Eng saying he was sleepy and wanted to 
retire, and Chang insisting on remaming up, 
statmg that his breathmg was so bad that it 
would kiU him to he down FmaUy, however, the 
couple went to bed again, and after an hour or so 
the family heard someone caU No one went to 
the twms for some time, and, when they did go, 
Chang was dead, and Eng was awake He told 
his wife that he was very “bad off” and could not 
hve He complained of agonwmg pain and dis- 
tress especially m his limbs His surface was cov- 
ered with a cold sweat At his request his wife and 
children rubbed his legs and arms, and pulled and 
stretched them forcibly This was steadily con- 
tinued until he went mto a stupor, which took 
place about an hour after the family were alarmed 
The stupor continued up to death accordmg to 
the statements of the family, there nere no 
convulsions 
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Dr HoIHngiwtirth did not retell ibe boote until 
liter thr denth of bo^h ol the twin*. Heloondthe 
wtvei, ind ewtfaUy the difldren , ivme to iny 
poitmoctem Bein g midc. but, alter moeb per 

foiikm obUlncdpennlMkQ topnt tbebodkalnc 
poribQo to be pr ci e iv ed nntD be coaU obtain 
•oencone from Phfladclphli to p^orro the 
antop»> He plteed the twit-, ^ter bad 
been thocuagbly cookd. In a coffin, which wa» pot 
fn a wooden bat, which wn*. in rta torn, endoacd 
In thj the *i»Je being borM in a dry ceUar tn 
Bjch a w*T ai to be unbedded m t4u»T-n»^i 
A* bearing npion the quotion. What waa the 
caoae of the death of Oungi It b tmportaot to 
(tate that Dr Hollii^rwuith had repeatedly loU 
Chang aiad £ctg that. In hi* opinion, the death of 
one did not aece aw ily comproeniK the life of tbe 
other that be cccld teparate th^ by cnoiDg 
dote to tbe body of tbe dead one, without tflhng 
tbe livlns one. It wxnld appear poKlbie, In vkw 
of thk, tmt the death of F-cg wai z>ot aimply tbe 
retolt of fright. 


Shortly after the death of tbe SUmeie 
Twicts, Dr WlDiam Paocoast requested the 
hlayoi of Philadelphia to telegriph to tbe Mayor 
of Greeasboro North CaroUaa, in regard to tbe 
poMlhlUty of a poatmonm earntn^ioo bebg 
obuloed. To inia tbe Mayor of Greensbora 
asbatmotUlIy replied that be bad oeitber LdowP 
cdgroorpoirerkitheinatter TSlxs Dr HoUcd^ 
worth, <» eirfe No^ atTTved at Gteeaboro the 
idegramofDr Pancoast was handed to him. On 
tbe orenlng of hit arrfral at FhHaddphia (Friday) 
be Kw Dr Fancoast and Prof Grom, and a leuei 
was written to the wnr* of the twin*, propoamjt 
tbat Dr Paocoast abooid cock oq to etobalm tod 
examine tbe bodies. 

On Sunday Dr Holllrtgfworth saw Prof. John 
Neill ■~i| on consoltaticai, It was coodnded that 
the mailer was of public hnparUoce, and iboold 
not be confined to any sio^ pmale hafividuaL 
As the prompleat inetkod, It was deemed best to 
aS a ii . HH ' ii nj of foch phyrndan* as were toler 
Cited b the matter a^ could he hastily g<A 
. 0 ^ 

meeting took place on the ereolng of 
Jlooday January t6 1874 at tbe bouse of Dr 
NeJD but, although a number bad been aiLed. 
oolv Prof Letdy and Dr Rnscbeobciycr beaides 
Dra. HoUmgswonh and NeilL were present at the 
coofercoct. As tbe resnlt of tbelr ddiberalion*, It 
was determined that two gwtleineD sbooJd he at 
ooce dispatched to tbe home of tbe iwras, m order 
to and embalm tbe bodies a* speedily a* 

pfirwthf and It was agreed that Dr*. UTBlaai U 


Pancoait and HairiKo Alien sbouM be rwraeiied 

to^ 

It win be seen at ooce that the Ccfkye tJ 
Phjaidutt was b no wise mpocoiUc fer iV scu 
of the Co mmfwio o aitboogh Its name was frerir 
used by tbe procnlDcnt FcQoa* engaged m tie 
Uaa»ctioii. Indeed, these gentletDai,rwT ynlTha 
this, were prepared to meet the erpemei of lie 
trip had the College failed to endone llw tdJeo. 

Owing to Yarkns otrtades and embams*- 
ments, the Commiadoo did not kare the city 
imtfl ThiiTiday night, January J9. \ttbcreqo«t 
of Dr Paocoast, Dr Andrews went with tl* party 
as a cempanioD and aid. 

Tbe Co oim aaJon amsrd al ilL Airy 00 Ibc 
estfilng of Satnida? Janoary 31 and procmW 
to the Tcsideoce ot Fjig the foUoamg fnran h^ 
in company with a photographer and Dr BUSun 
HolUngiwoTth, who b the funDy physidsn (o the 
absmceofDr Joseph Hofl ln g s w iat h. The widows 
of the twins ir ^v w tbe Commissfao hosnlcahly 
and a cnxfertawt was at coca entered mto, at 
which tbe ^Iktreaae* Bnnber the Comauswea, 
Dr HoHingtworth, and tbe sridjjws lej^ ■dvher 
were o restfit. It was tho sgreed that, under 
coosuenticci of esnbahnl&g the bods of tbe 
twici. penniiaioQ would be granted to exhnine ind 
eginW the stmetnm dbtinnhhbig then, pro- 
xided that DO tnirtiMO should be taade aiikh 
srooM impair the extemai surface of tbe band. 
SnlweqnesUy it was agrred that Ihnllfd lochias 
would lx allowed on the posterior surlsce of tbe 
bacid. An s gr eeroent fo writing was then drawn 
op repressing the abore ruuictioos, but etteod- 
ing the anth^tv to tbe Cocomlssioo to lonore 
the bodica to Phnadriphia, provided that they be 
kept In a fir e proof bofldiM and held nb)rct to 
the command* of the ttmnirs when Infcrincd cf 
the cciopktkni of the embalming procesa 

The object 0/ tbe vsft of the CoounisJoo, 
havii^ b«n noised about the country had st 
Uacted a crowd of cnriouspeople, who were wfll- 
hig enough to give the necesary aid te etbew^ 
the bodje*. The drcnimtana* sUendins: thb 
were briefly a* foQowa. Tbe bodie* were Dar« 
In tbe cellar of Eng s house, In a shallow 
which had been c i r veTc d with a tninaloi^ 
powdffed charcoaL This being renwrved rev taied 
several pknbs cov eri n g an outer wooden 
which, hi tom, codoaed a tin encawfo ent t o w 
coffin. Alter unsoldering the tm box, thecemn 
was uracrew ed and the object of the seanh » 
erposed to lew It was certamlv tn s to 
iDoenent FUteeo days had elapsed *»°re desin, 
and DO preacrvalnx nad been anployed- It 
an agreeable suipdsc, tberefore, that do ogdc 
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decomposition escaped into the room, and that 
the features gave no evidence of impending decay 
On the contrary, the face of Eng was that of one 
sleeping, and the only unfavorable appearance m 
Chang was a shght lividity of the lips and a 
purplish discoloration about the ears The widows 
at this pomt entered the room, and, amid the 
respectful silence of all present, took a last look 
at the remains 

The room was then cleared of all not connected 
with the work of the Commission, the bodies were 
disrobed, and preparations at once begun to 
secure photographs The bodies were held in an 
erect position, and negatives of the entire figures, 
and views of the band at short foci, were secured 
The day being cloudy, much time was necessarily 
expended m obtammg these pictures — tune suf- 
ficient for a number of observations upon the 
external appearance of the bodies to be recorded 
The notes are given just as they were taken at 
the tune 

Examinaliim made Sunday, February i, 1874, 
fifteen days and eight hours after the death of Chang 
The bodies were found m the coffin m a good 
state of preservation, there was a shght cadaveric 
odor about Chang, with marked passive con- 
gestion of the back of the arms and neck on both 
sides, and in a less degree of the posterior aspect 
of the forearms, buttocks, thighs, and legs, there 
was none on the feet, where, however, there was 
marked fulness of the superficial veins, this was 
better marked on the left side There was a 
greenish discoloration on the antenor abdommal 
wall 

Face — Lips moist and discolored, peculiar 
reddish congestion sparsely distributed over 
malar prominence and beneath ear The thoracic 
discoloration was much deeper on the side next to 
Eng 

The left mpple was visible in front well towards 
the middle Ime, the right one just showmg The 
fingers of the nght hand — the paralyzed side — 
were forcibly flexed, although rigor mortis was 
absent 

In Eng there was passive congestion of back, 
most marked on buttocks and infra-spmous 
spaces— none on the front of the body, shght 
greenish discoloration of antenor abdommal wall 

In both subjects the hair of the head was gray 

On the pubis of each subject the hau of the left 
side was gray, that of the right side, black 

The process of embalming was now begun In- 
cisions were made to the outer side of the median 
Ime of the abdomen in each mdividual, extending 
from the inferior margm of the thorax to a pomt 
midway between the symphysis pubis and the 


anterior spinous process of the ilium The aorta 
was reached after the usual method, but was 
found to be in an atheromatous condition, com- 
pelhng the selection of the left primitive iliac for 
the msertion of the pipe A solution of chlonde of 
zmc was then mjected 

After the embalmment had been completed, the 
incision was contmued upward and mward to- 
wards the band Exauunation of the band through 
this mcision convmced the Commission of the 
complex nature of the band, and suggested the 
suspension of a complete study of the parts until 
removal of the bodies to Philadelphia The fact 
that the photographs had been far from satis- 
factory strengthened the Commission m its de- 
cision to stop the mvestigation at this stage The 
incisions were, therefore, sewn up, the clothmg 
readjusted, and the bodies placed m the coffin and 
conveyed to Mt Airy Here the tin box which 
was used for the temporary bunal was agam 
brought into use, and the Iid carefully resoldered 
Without delay the Commission started on its 
return to Philadelphia, expressmg the bodies at 
Salem 

The Commission arrived in Philadelphia, 
February 5, having been absent one week 

Upon the amval of the bodies at the College of 
Physicians, they were placed m the care of the 
committee upon the Mutter Museum and of the 
Hall Committee, and were closely locked and 
guarded until a special meeting of the College 
was called, upon Monday evenmg, February 8, 
when, after considerable discussion, it was agreed 
that the College should accept the action of its 
Fellows and pay the expenses of the tnp Further, 
a vote of thanks was given to the gentlemen who 
went to North Carohna, and to Dr HoUmgsworth, 
and the Mutter Committee was authorized to 
appropnate three hundred and fifty dollars for 
the preparation of casts and photographs, which 
should remam the property of the Museum 
Fmally, the College appomted the Mutter Mu- 
seum Committee and the original Commission 
(Drs Pancoast and Allen) as a jomt committee 
for carrymg out the examination of the Siamese 
Twins, It bemg understood that a report and a 
demonstration of the specimens were to be made 
to a subsequent meetmg of the College, also, that 
the dissections and the report were to be the work 
of the ongmal Commission 

On Tuesday, the loth instant, they were ex- 
posed for stud> they were at that time found in 
a satisfactory condition, except the right lower 
extremity of Chang, winch required immediate 
care to prevent further destructive changes taking 



SURGER\ GYNECOLOGY AND OBSTETRICS 


»TATiaczTr 

/ Emf^t wiicTP mai4 U Uu C*m- 
missi s ai linni iirj —The panUytfc Urcj^ 
from wUch Chtiig had (uffered o cc a r red about 
thrwjran ago when he was at lea, seren daw 
oQt from LtropooL He hadbetnlntetBpcrateror 
some time picviooily and had h.m drinking 
hard on board the \-etsei, being faequentlr In 
to iic ated. HchadDeTerhadmanJiipotn. Eves 
when be was dnmk, Eng was not affected. Two 
ot his chDdren had died one from phthisis, the 
other appaientl) Irom apo^deiy inmt 

five chitaren ooc each froen phlhii^atphtiKrin, 
and dyaentcry one from the ^ects ai a bunt, 
one stiD-bora. 

Chang died Saturday Jamtary 17 He had had 
a coogfa ilnce the preceding A Tfiry-Uy nigh > Itwas 
dry with scanty Irathy if mriim and no p»h> 
Lcit hing probahl) Inroived, slight dolineM <n 
corresjoading aide. On Thanday Janaary 15 
his skin was fredy and for reason Dr 
HoIIlngfworth oroere d him not to Tentnre oot. 
bat in spile of that prohibhioo, he went as piai 
to Eng’a At the time of his aniral he had lltUe 
cmgfa and no expectontioo, bat load broochial 
riles were nltinly beard bv those around him. 

When Eng saw hit wtfe after t— that 
Chang was oead, be mid, “I am dnsg bat did 
not speak of hb brother's death. He soon after 
wards rc p f ti sed a desrre to defecate, and this 
coDtumea for half an hour He rebbeo his upper 
extremities, raised them restlessly and cocd- 
plained of a diokiog senaitioc. ocly ootioe 
be took of f'iong was to move him nearer Ha 
last wtffdi were, ^^ay the Lord have merey 00 
my sool! 

PHONOGRAPHIC REPORT— 

THE SIAilESE TWINS AT THE 
COLLEGE OF PHYSICIANS 

A ipedal meeting of the CoQcge of PhyiL 
(j[ FhOadcipoin was held at the haH. 
Wednesday erening, Febroarv iS, for the porpoae 
of beBring the report of the Cocnmlsion on the 
Staiae»eTwins,-Dr W S. W Rasdienbcrgcr 
U,S N In the On the motioo of Dr Grom, 
it waa, after some ffisn i niim , rtsolred that the 
PhSiiiiphia lleitc^ Tima be afiowed to report 
the proceedings of the oc condUioa that 

three baDdro opiet of the Joamal shoald be 
gr.Tn to ibe college for the nse of the membera. 

The bodies of the Siamese Twins being upon 
the table the meeting proceeded to bear the rr- 
TOTt of Dri. Pancoast and ADen- On behalf of the 
ComndtsloQ, Dr Faocoast stated that, the (US' 


seclioo not haring been entirciy completed, thdr 
report wDold be a verbal <w, to be fcJJoaed it 
date by a monofr man the mhject 
He farther remarked that It had been agreed Uat 
be ihOTld CDoildcr chiefly the unjical aspect cf 
tha matter fa band, whOrt to hh coUeagoe kad 
ta? demoostriticn of the 

Da. Wruuw H. Fsjccout- 
il eWkwn, <W FMim ^ tit rTiibi bM 

laoo mnl , o tBenbc of Uh Can^^n, !• tns tW 
(&ca^ thb cnaEsx, I wQ t>y btiOj, b nfocn ts 
tabMXara nLaisUk« ldn^it.w W «....> 
MmnyaflWFifbnnswksow st U m enfloniiarfafii 
■ad sbo bm at tfa cwrtifcs or asnl, tMt u tit ta 
wwlpriw vUeb «« axk eo ti« faw acoiice tr 
Aliy 1 madt da apeab( beWa tl body oo tic 
fiw ti* bgsdoa of ti* Bs«, od tie ikU 

Dr ADa mad* Om lodikB to ti« left. Tia nU 

nacbtba|ttat e«th,—tbr aorta and tb* twa aciBltm 
IHaca,. and to terra tic bjeetbe aaijrfal hki wd 
for mbabnbg (cilecldi cf ibei ep tia aorta and den tit 
magaarilh laa tfm tie Wtirra i»iuL fKf 
toca It flovrd fmiy linisgi tia blood wth b Eaa 
avtag to tit awlfa J ewaJdu cf Ui crt^W ik* baetka 
b^Dx aa,bo«Taat,eot«m:rwfgi,oa^to£tae- 
porftbo b tie daoes aad Uoed-rcmds Itvaaacmwy 
to iTpcst tia blwtte l aocm amxtj h.««« Is erte W 
pmena tia bec 7 Tit anrrka ef Clwai tn trmd I* 
M ttn snei deetapowi-^rdta n«*o, m fset 
I IxaideHii'i 1/aficrf D ia wwy «t itd tia ■ Ujtfr 
ease shee for tto Hsww Tabs, b ti« <i »— tl 
(anlfwp to ba aad by nfmbs to lit y- 

artide ce n^Jearalolcty of Dr u 1 flibrr 
(potfwird b Traoaudews cT dw iirdU Mrty «f 
& Stab cf Nra bock {cr lit year led), it «iJl be hand 
tb^ tha tab* brioM ta tic ck» of J licai^fyt laka 
duddotbo cf dooiia nyatm ie ttaiaa tirtt arden: 
(W<r ^nir—Tii W Wif ifj ■» dulnd Dm faro, fai'di ^ 
" iMaBifT itU, “^en, tad ^Utmtr, "tab 
D a f a kb a,— dnpflc d^ viti Bert cr Iw tepaiidts. ^ tba 

CBiita-aptoal aih, Ireca lioaa dmntajdt. Order ittml, 
TrOr rudV-rr dofrrd frao caa, **ap ar ’’lian," 
tmd dtdwmtt, Haio. Drfrtif, >: fty, trtti cwt 

or Icta acTB/atlcrL of tit c e n t roipfcwJ ub, tnw beW 
opasrda,offrocnlaacaadaltgaanbtieerTJialmnaif>y 
W tic ■rpTjl nb. Odw UM — Trrmta^acrtiflfrwa, 
dmved (m rsa. "aim, fata, dma, aoddifawB. 
“tab flrfaij**,— Hfafhritt aiti toort or lew 
tia» af bcu tic rtpiaic aoa tie caadil extmdty tf n 
cDcWa-qdDa] aih, eabtbf caeUmponaroady la uw 
Oniv tit rarm^rr gOW bcfwT Ot Wlfbl bt CtStd O 

- 11. ^ 

fto Of oartc, tia coDddoalbs of tit inatnt (* 

tb i«ir »^«a, lad coa cf tic nab najcoa wby tia Co- 
maiV nci t witk ea b ebtab till pafa-wp *^^*) 
am dwl tie American prjdewfco ndait an be 

atti isrfaf ariJcrted aa rfort ta abaca cm aalew 
erdd tolrt tia ny W u y cf tWr Tia 

a rraJ c < htamt la femroted Hi tbit baad,— 
bcWi lowt and rwit btict U dnnsJ tw nct la adifatiw 
to (in, ticTC tec oticT pciat cf Iwperuacr k tcfalcaWT 
k mtaid to lit ftlfibatJ al lie ka of kBcdopnt 
ia iriadoo to tia )njctaT« of tie rern 

ol tie abbriw and tranarmaii al ti™ 

»eetbf fa tia emtit k tit band k njard ta tia pe^* 
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Fig I Diagram from a cast shomng the position of the 
ligament and of the pnmarj anterior incisions Dunnglifc 
the twins never assumed the face to-face position in w hich 
they are here represented and which is without doubt that 
of their foetal life 

of the hearts, wre think their apices present towards each 
other [This has since been found to bo the case ] The 
Uvers we ha\e found to approximate to each other and to 
ush through the respective pentoncal openings into the 
and We extended our incisions to the margin of the band 
in front. By plaang m> hand in the pentoncal canty of 
Eng and my colleague plaang his hand in the pentoncal 
canty of Chang, we pushed before us processes of pento 
ncum, which ran on to the median Imc of the band, and 
we could feel our fingers in the lower portion of the band, 
behmd the median bnc, with a distmct layer of pcntoncum 
between them, demonstrating at once the prolongation of 
the pcntoncum into the band, and the complete separation 
of one pentoncal canty from the other at this median Imc 
Abo\e that we felt some traces of vascular connection, 
apparently running from one liver to the other, but this we 
wall examine into when we have a belter opporlunilj of 
carefully dissecting and cxamiiung what vascular struc- 
tures may exist We also noticed that in tunung oil the 
flaps consistmg of the antenor walls of the abdomen, the 
hniogastnc artenes, as illustrated by the diagram on the 
blackboard, ran upwards in each body into the band We 
lost them m this way, as we thmk, towards the common 
umbihcus m the antenor infenor surface of the middle of 
the band 

It IS probable that the tw o hypogastne artencs on each 
side passed through this umbihcus Whether or not there 
were two umbilical veins, we have not yet been able to 
deade, nor to answer the question whether the umbibcal 
cord was double or single and composed of the four hypo 
gastnc arteries and two umbilical veins, or whether the 
placenta was single, double, or twin 

We also recognized that the ensiform appendix, as shown 
in the diagram of each side, was prolonged and united in 
the middle Ime On our later exammation, we find that 
there is complete continuity of structure of the cartilages, 
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1 ig 2 Diagrammatic representation of the livers, nor 
trayang the relations of the vessels, etc. The arrows show 
the directions in which the injection passed from Chang 
to Eng 

but no true joint at the middle line, although it is possible 
there may be some small symovaal sacs farther up The 
motion IS mainly due, ns I here demonstrate to you by 
movang these bodies one upon the other, to the elasticity of 
the connected ensiform appendices nnd intcrv emng fibro- 
cartilagcs 

In regard to the vascular connection of the band, we 
have not yet been able to make so lliorough and careful an 
examination as we wished, but still, m throvvang colored 
plaster into the portal circulation of Chang it hns been 
found to flow through the vessels of the upper part of the 
band into the portal vessels of Eng So that the surgical 
anatomy of the band consists in the skm nnd fascia which 
cover It, the two separate pentoncal pouches which meet 
m the middle, the large pentoncal pouch, the vascular 
connection, to whatever extent that may exist between the 
two portal circulations, and the remains of the hypogastne 
artencs in the lower portion of the band Thus the mam 
dilficulty in any operation for section of the band would 
seem to be in regard to the pentoncal processes and the 
portal arculation The anastomosis which may exist bo 
tween the internal mammary artencs and the intcrcostals 
in the integument in the upper portion of the band, of 
course would present no difiiculty 

I will not venture upon any further remarks as to the 
surgery of the case, while there are so many distinguished 
gentlemen present more competent than myself to give an 
opinion At the same time, operations on the pentoneum 
may not be considered so hazardous m this day, when 
ovnnotomy, gastrotomy, and even Cmsanan section, are 
so often performed The pcntoncum pouches themselves 
would not present so great a difficulty as might be an- 
tiapatcd, under pressure and acupuncture, by which the 
sensitiveness of the structure might be so altered as to 
permit of a section I was informed at Mount Airy that in 
Pans a surgeon had made the experiment of applying 
pressure upon the band, and it was reported the twins had 
fainted m consequence I could not ascertam, however, 
whether this was from fnpht, design, or actual pam 
As Dr Hollingsworth is present, it may be proper for 
me to mention a fact w hich that gentleman can corrobo 
rite, that Eng was the stronger physically and Chang was 
the stronger mentally The same difference was ob- 
servable m their characters Chang was more imtable 
than Eng, espeaally since an attack of paralysis with which 
he had been afflicted,— this being m the side next to Eng 
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Another fact equally well pronounced is that m Chang 
re bladder was found very much contracted and con- 
imed no unne, it was deep down m the cavity of the 
elvis That of Eng, however, was distended with unne, 
ence there r\ as a contrast in the appearance of the urn 
ihcal fold m the tv 0 mdividuals, m consequence of the 
ladders 

My finger is now in the iimbiltcal pouch of Chang (C) 
?he motion is noticeable in the under surface of the band 
In the side of Eng no such motion will be observed I can 
'ery clearly see my finger passm^ betiveen the two folds of 
he suspensory ligament. At this pomt it would perhaps 
)e well to exhibit the drawings which have been made of 
he views which w e have been able to ohtam from this very 
muted mcision On looking up towards the band w ith the 
puatest possible stretch of tissue, we see the arrangement 
if the remains of the hypogastnc arteries converging to- 
il aids the band of umon. In this lower diamm we show 
lou the hvers joined by what is supMsed to he the tract of 
hortal continuity You will observe the limits are somew hat 
iymmetncal Here is the liver of Chang, wath a fore 
inortened nght lobe 

The remainder of the nght lobe is deep wathm the ah 
lomen and of course it has not been seen Here is the 
iundus of the gall bladder, and there the suspensory liga- 
ment, carrying the remains of the umbilical vem When 
the finger is passed from Chang into Eng, it is received 
between the folds of the suspensory hgament of Eng In 
Eng, the parts are essentially the same although ^ou see 
more evidence of adipose tissue Here is a little hgament 
aidmg m the support of the liver, to whose convexity it is 
attached, it is not seen m Chang at all You imght term it 
an accessory suspensory ligament IVhen the finger is intro 
duced behind the pouch, it is observed to tenmnate bhndly, 
showing, we think, that it is adventitious, due to the 
presence of that suspensory hgament 
We find some vessels of the portal system even as far 
down as the mesentery, well filled with the blue colonng- 
matter We of course desired, as far as possible, to examine 
all the tissues here by these inasions, hence it was that 
when the bodies were m this position the skm was taken off 
from the wall in order to get a view of the hnea alba 

The bodies were here inspected by the au- 
dience, and afterwards turned so as to expose the 
posterior part of the band Further remarks 
apply to tins postenor aspect 

Dr, Pancoast 

kVhile the bodies are being turned, I will take the op- 
portunity of replymg to one or two questions which have 
been asked me First, in regard to the common sensibility 
of these two individuals According to the statements we 
received at Mount Airy, there was a Ime of common 
sensibihty correspondmg to the median hne of the band 
Dr Hollingsworth says that if a pin were stuck into the 
band at the median hne, both of the twans would feel it 
distmctly , but that, even at the slight distance to either 
side, the pomt of the pm produced an effect only on the 
twm of that side 

Another question has been asked me, as to whether either 
of them was ever put separately under the influence of an 
antcsthetic I answer it by saying that so far as we know 
It never was attempted but that when, upon the final 
occasion Chang was anosthetixed by death, Eng was for a 
time unaffected The story as told at Mount Airy was 
^at Eng waked up and asked his son, “How is your Uncle 
Chang?” Tire boy said, “Uncle Chang 13 cold— Uncle 
Chang IS dead ” Then great excitement took place Eng 


commenced crymg out immediately, — saymg to his wnfe, 
whom they called m, “My last hour is come,” and finally 
sank away He was m perfect health when they went to 
bed 

They had been sittmg up m a large double chair, made 
for their accommodation Eng was smokmg his pipe, untU 
he became sleepy, and finally said to Chang, “We must 
retire ” Chang said that he could not he down com- 
fortably I understand that w hen they w ent from Chang’s 
house to Eng’s house [see editorial], where they died, it was 
agamst the direction of Dr Hollingsworth^ but with their 
usual stubbornness they persisted in ndmg in an open 
buggy To return to the narrative of the night of their 
death, after Chang had refused to he down, they walked 
about the house for some time, and even went out to the 
porch, and washed their hands and drank some water It 
was about one o’clock when they went to bed Then 
Chang died, some time between that and mormng, his 
death not producing any immediate impression on Eng 
It w as only w hen the latter woke up and mquired about the 
condition of his brother, that he was at all affected 

As to the quesbon, “\Vhat caused Eng’s death?” I am 
not able to teU The post-mortem which has been made 
does not show the condition of his lungs Probably the 
valves of his heart were m a disorganized condibon, and 
probably also the shock upon that weakened organ caused 
death 


Dr Allen 


In my opmion, Chang died of a cerebral clot From 
mquiry at his home, I was led to beheve that the lung- 
symptoms were not due to pneumonia, mdeed, were not 
severe enough to have been so caused The suddenness of 
the death, the general atheroma of the artenes, and the 
fact that there had been previously an attack of cerebral 
paralysis, all mdicated that the death was of cerebral 
origin Eng probably died of fright, ns the distended 
bladder seemed to pomt to a profound emobonal dis- 
turbance of the nervous system, the mind remainmg clear 
unUl stupor came on, — a stupor which was probably 
syncopal One thing to be settled m the makmg of our 
exanunahon was to get the bodies in the best possible 

E osiUon, so that we could judge of the true nature of the 
and 

You wall observe the great contrast betw een the antenor 
appearance of the band and its postenor aspect Ik'hen we 
suspended them face to face w e conceived w e had them m 
the proper posibon for study On the postenor side there 
was a fold underneath the skin extendmg from the ensiform 
cartilage of Chang, passmg over, crossmg the median hne, 
and inserted into the ensiform cartilage of the opposite 
twin, Eng It was one of the objects of the examination 
to determme what was the nature of the fold I judge it 
to be the hnea alba, but I leave the Fellows to decide for 
themselves I will also add that, because we had not the 
pnvileM of cutting the antenor portion of the hand, we 
were obhged to cut down from the pomt of which I have 
spoken to get to the structure, and demonstrate these 
cuh-de sac from behind 


Here (refemng to the casts), from this pomt the m 
cision IS horizontal about midway, and joined laterally bv 
two oblique hnes which were directed one upward and the 
other dowTiward and outward, makmg a modified letter-H 
incision Thus we got all the space we needed WTien I 
raise the skin, we see the scar of the umbilicus m the suner 
ficial fascia, and on lifting the other flap we cet a hctipr 
general demonstrauon 'c get a better 

And now we come upon the pomt of mterest, namelv the 
posiUon of the band and its true nature We have a 
diagram here You notice on Chang’s side that there is an 
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T he text c4 tl>e {Qaalaatlv book, 

f*iUI a •ftSt* P&it^tnd nI CraCr*/ V«mw 
57itnu dbao ttrictly to tb« 

0 / tHe UUe. The nthorS ppeoxch h*i been 
i lmo rt eiuirdy uatomkml one ^lle 
«Q*CTiMioQ hu bees Istrodoced, and uHl fence 
phynokifical fact^ The textual material UKrefote 
cco Top J ftb o t> aim vithoat beeatiifai( tud(e- 
podxe. Apparently the other bebeve* the cobject 
<y novoui btstopatbotocy alcne to be enoaf fa for 
ne Tohime. 

Thu book b not partknlarly an cuy ow to read. 
It ta rcry ckadr nrltteo, vrithoot nated tpua, 
worth, or Ohittnitkim. If It h a bit Uhoelota, It h 
beatcue It h to packed nith fact! and coven rneb 
larn mnBbcr 01 tndiTuhtal topnx N patbolo^cal 
entity known to the DruropatlMlaatrt biu been tm- 
dceenrlsg of t leaat brief dacam^ B t beontc 
th« book h to wen orptoUed, nd beciM earefol 
dJvhlop of patho^iflctl itata la the hxi to, cord, and 
pe rin benl nerve* ha* been Rained, the b^ lo*o 
the uvloeta, aUd mlffat t dnt ms omlaoea, 
wlthont beamlox cbo ro y ^ d ueBan ected b 
thoncht. 

Tlx oQtttandlag faton of the book h iu cooehe 
but amply nfExiest tteatmrat of the IadamiBaior\. 
urdc, and dexesmtive dhe**e* of the btab ana 
fpfnal cord, t^Irct* known to be of peat hitemt I 
tlx stbor It woold be dificah to md a Doreade- 
(raate de»cTiptk» of the hntopatholoo' b Uxv 
dheatea, often ao dlficolt to rekt to one another 
and the tndent tbonU find tbe a thor 1 pceaenu 
tkm clarifying 

Thh h a mefoL Informaliye book. It* Qb* tratfona 
f mmw isw* Twl h«Tf hfco avllchfaffl, Ageoenm* 
HbBocraphy ftaDowi each chapter Jowy U *air« 

B orn b Toa* llngh koong* coma froni line 
of OhntTkiQS forebeaei. Hj* grandfather 
Coioael Hogh Frankln k otmg, u fatnomTexa* 
ranger Hh father t the « of *4, was co» 
mhaiooed toigadxr gmoal, Ux ywingat, to H b 
•aid, in tbe C nfrderatc Army Hh mother t 
hrothria acre captain* In StoneaaH Jack*oo 

regiment, aikl hn material grandhlher Dr Kemper 

«a* famoo* phrudan. It wa* b b* work* bop that 
ritigb koong became profioait b tbe O'c of tool*. 

Im early duJdhxia «a* ipent In San An t on fas 
Tax*. Ilb edneatjoo preyenl* an mterckUng atory 

EvTvmouiM c* m rDns*!, Crvrui Fl 
tTyr m^ llT Omrw * M D tJ rf* •d *»• taA 

ti. 1 1 — ■ 1 1 ■ I Ff* TaA. Bmm* 


la ktoderarten hh Interert b mfrh.FA^ uj „ 
began onder th* pridanc* of kb teadwr Ha* 
Lanier of who® be (peak* affectloaildy TWi 
btemt conbmxd thnmghoot hb Ida 
Later Hugh koung ailended tbe Sai Aaloelo 
Acadrmy. a prlrate iciool itarted W Dt WTEioB. 
Sed^ who iMtflkd b him a wedflectioa for Lata 
and Greek. H attended the Stantoo Acadany and 
<ba t the bfoence cf klajor Ones* ka becaiM b- 
tereated b lha efataJa. At one time be tboaghl ke 
aonld tike to ttndy jooraaEsiB, bat tooxgaye op tb 
Idea for tbe *tndy of wwtHno 

H* entered the Unhenity of Ylrrmhand recebed 
the de g i ec a cf BA., ALA, and Jj D b 4 >ean, 
truly remarkable acUevemtot. After h* gahoted 
from the Unlyexalty he letuiued to San Aatoob *ad 
began the praciics cd medjdne Once embarktd m 
thh Tnatnie he qnkUy reaBxd hb Imltitioea and 
conebded that h* nend^ admoetd methcaJ tmthg. 

deorioa wfakh prompted hla to puass farther 
M die* t John* llopkm lloapaUl 
Dr koong early opeksra t the ho^ftal art 
rry bt creating, ume axe atnoalag They uhnOati 
hb keco Inlemt b tha patknt ana hb Qlom. likt- 
wbe hb dftrrtBinatjeo to aenre an appobtmtst oa 
tlxbaaxitaff— (that Lisa moat di£cdtt obtain— 
bwort^efnota IDaatorycf thepenodwfaenOabr. 
Kelly VVekh. and riabtrf were b tha p eo ce w of 
bwdding op tha medical achool and their peat tsler 
eat b tha yoanger and hb deiulptioo cf the 
operating -room techaigoe Bled then are lihmtnal tag, 
One day ia October $47 kile walklag down 
corridor he almoat cofSded with Dr Kahted and 
apparestfv wa* tcit much eabarraixd. Di- 
liahted paid lUght, 11 any ttaotloa to hb (fitcocn- 
fllora. and then nd then Fprbed Ms ef tha fact 
that be and Dr VTekh bad decided that h a ehonfai 
fta over tbe department of lenlUMniiiary remry 
kooDg remooftiited, xyteg he knew notkmg ab^ 
the aohject, hot Jlahted re;^ tkat they cehfly 
rare of thb b«t beBevrd aa might ban. 

Tbs* began very lntere<int prodectiyt, aM 
fraitfol career Ooca be l e cn red the pscintsrt hr 
aal abost to matter the rnbiect. Tab reyoneo n 

loorn^ to Enrope a here b# Tt*h ed t b* yarioo* clito 

blerTtewea prominent nroJogbti t* w 
wodd. Great cred t b doe Dr konng hx hb 1^ 
portanl rWe in dcvekjptng the ipedilty of aiAfl 
Dr koai*’ tnlercat in bat nmxn a »a* 

dnebpartt hb eady mechanical training. One « 

hb aaity C7'* to eco p ea tad a r*tTOfi»denM 
ntber pro^of hb achkraixiit bethjwtd it to 
vtftr, the father of the cyrtoacop*. Tba trsga# 
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lasting he received from Dr Nitze must have been 
a severe one Nevertheless, thoroughly undaunted, 
he held his ground wath Dr Nitze and a fist fight 
almost resulted 

Dr Young’s war cxpcnences were wade and inten- 
sive He describes the program for combating 
venereal diseases, skm diseases, and mfestations by 
vanous forms of ammal life Directly the program 
for the control of these diseases was established. Dr 
Young earned it out m all its details hfasteiw of the 
venereal disease problem resulted in rendenng aid 
not onlj to soldiers but also to the cnal population 
Mith a dynamic personality such as Dr Young 
possessed, it was natural that he should have many 
interests outside the practice of urologj Thus in the 
ivmter of 1903 he took an active part in the legisla- 
tion for the prevention of tuberculosis Despite the 
interest of the Baltimore newspapers in the matter 
and their mtelhgent presentation of the question, 
and after committees of prominent phj-sicians, such 
as Osier, Welch, Thajer, and others, had appeared 
before the Legislature m favor of the bills, they were 
defeated Not in the least daunted bj this setback. 
Dr Y'oung, smglehanded, tackled the problem and 
succeeded in having the biUs passed 

We next find him aiding legislation for the care of 
the insane m Mar>'land, and for many ) ears he was 
the chairman of the lunacy commission Later on 
when the City of Baltimore needed a municipal 
hospital he again took an active part in obtaining the 
necessarj legislation 

Dr Young, always greatlj interested m aviation, 
was one of the earl> airplane nders, and when the 
Marjland State Legislature created an aviation 
commission he was asked by his great fnend. 
Governor Ritchie, to select members for the Com- 
mission, of which he became the first chairman 
Other legislative activities included the “Purse- 
Netters” Bill and the Potomac River Bill Recently 
he took an active part in prepanng the exhibit for 
Maryland at the New York World’s Pair 
He devotes 129 pages to the descnption of vanous 
urological instruments and surgical technique— a 
questionable procedure perhaps in a book intended 
for lay reading The Avtobiography reflects an inter- 
esUng personality Its st> le cannot fail to hold the 
reader’s attention since it abounds with those en- 
viable quah ties— candor and simplicity 

Herman L Kretschmer 


I 'HE author of A Manual of Otology, Rhtnology 
■L and Laryngology^ follows the usud plan in 
dividing the subject into its four mam parts The 
anatomical descnptions are given at the beginning 
of each part and are followed bj discussions of 
the etiology, symptoms, diagnosis, and treatment 
VTule concise, the descriptions are clear and ade- 
quate, and the manj illustrations are a great 
addition The entire field is covered so well that it 
IS difficult to select any outstandmg part 


■A Majtoal of Orouicy,^RHiNOLoo\ and Lasynoology By Howar 
Chula BoUcDEtr M D hjV.CS Phlbdclphia LraA Feb^cr 


Osteomyelitis of the skull is well described by the 
method of taking each bone separately A good com- 
prehensive understanding of the subject is given in 
a few pages 

Tunctional hearing tests are carefully desenbed 
and illustrated, so interpretations as to the type of 
deafness can be made with ease The same applies to 
the functional tests of the labynnth Here the 
author includes an excellent, illustrated chart show- 
ing the vestibular reactions 

This book IS an outstanding textbook of its type 
and should find a warm welcome with the under- 
graduate medical student and the general practi- 
tioner Linn F McBride 


1 0NG awaited, the radiological world gladly 
welcomes the appearance of the guide to the 
anatomical and roentgenological study of the head 
and neck by Pancoast and Pendergrass * This 
work of ncarl) 800 pages, with over 1,200 illustra- 
tions, IS most comprehensive It is difficult to indi- 
cate any sections of unusual excellence, the entire 
work IS a tnumph of modem medical radiology, con- 
stituting a pnncipal source of information on the 
radiological aspects of the head and neck for 
physicians, surgeons, and specialists who wish expert 
knowledge concerning the diseases, injunes, and 
anatomical xmnations of this part of the body 
Praise must be voiced for the excellence of the 
illustrations, including a number of excellent ana- 
tomical draw mgs, displaj ing new aspects of anatomy 
as well as new information Every possible phase of 
head and neck disease, injury, and anatomical 
variation is recorded, including radioing of the 
teeth and the localization of foreign bodies in the eye 

James T Case 


T he third edition of Pathology^ appears, accord- 
ing to the author’s preface, in two forms as a 
separate textbook, the book now being reviewed, 
and bound together with a textbook on rmcro- 
biology wntten in collaboration with Mrs Jean 
Martin White (Piette and White Microbiology and 
Nursing, F A Dams Company, 1940) 

The present edition of Pathology is m four units 
general pathologj', special pathology, tumors, and 
autopsies and chnical pathology These compnse 18 
chapters, and 229 pages of text, quarto The index- 
ing IS good There are 60 illustrations, almost aU 
repnnted from other authors, none in color, (4 are 
partially colored), many of them apparently from 
drawings, and without explanatory pointers or 
labelling These are almost without exception of 
very indifferent quahty, and it is doubtful that they 
w ould mean anything at aU to the student nurse for 
whom this book is wntten, since they sigmfy but 
little to an expenenced pathologist It is probable 


■The Head and Nece in Roentgen Ducnosis Hrnrv R 
Pancoast, M D Eugene P Pendergraaa 11 D , J Panona SclMffer 
XI D Ph D Springfield HI and Baltimore ilif Claries C Thomas 

rPATBOEOOY By Eugene C Piette 11 D jd ed PhiladelDhia F A 
Davis Co 1940 ^ " 
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pnts ([ roch as U died oc pafe 15 I) partkxbd; 
those lihtstzatfre of the more 
The present reviewer coulden thb a food book, 
which win co wd nne satbfactorily to fidfill the aM lor 
which it was written. Dandy as a of pathde^ 
for stodewt mntea. It b enednet, practkal, »M 
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A CORPUS lutcum is found only in the 
ovary of mammals Subsequent to 
the dassical evpenments of Fracnkcl 
“ (1903), who demonstrated that the 
corpus luteum pla)^s an important part m 
mamtaimng gestation in the rabbit, attention 
was rapidly diverted from tlic anatomy to the 
d3mamic and perhaps more spectacular physi- 
ology of this body This diversion has cul- 
minated in the isolation of progesterone and 
the techniques for assa}nng this hormone 
The structure of the human corpus lutcum 
of pregnancy was being investigated in the 
first two decades of the present century b}’’ 
Rabl (1899), Seitz (1906), Meyer (1911), Miller 
(1914), and Marcotty (1914), but there has 
been no anatomical report since the compre- 
hensive study of Moulonguet-Dolens (1925) 
Investigations into the ovarian hormones 
have been in progress in this department of 
anatomy since 1932 When it was discovered 
that the human corpus luteum of early preg- 
nancy was a cystic structure and that the 
cystic cavity contained a potent hormonal 
nuid (Gdlman and Smyth, 1939) it was obvi- 
ous that re-exarmnation of the histology of the 
gravid human corpus luteum was also over- 
due The anatomical approach, while labon- 
ous, was imperative if we were to correlate 
changes in structure with those of function in 

Un.ve„.ty 


the human corpus luteum This study n as facil- 
itated by accumulating a comprehensive senes 
of fresh human corpora lutea, removed at oper- 
ation from cases of proved intra-utenne preg- 
nanej" at diiTercnt stages of gestation 

In this paper wc hope to demonstrate that 
there is a “cntical period” of sudden growth 
in the volume of the corpus luteum between 
the fiftieth and sixtieth da3'S of pregnancy due 
to an excess production of hormonal fluid in 
the fibrous-tissue-lined ca\nty, which is sub- 
sequently obliterated, that the theca-lutem 
cells attain their maximum development S3m- 
chronously with the development of this cun- 
ous cavity and that subsequent upon its 
collapse they too disappear, that the granu- 
losa-lutein cells on the other hand persist 
throughout pregnancy and that their vacuolar 
secretion may degenerate into colloid and 
even solid calcium contaimng deposit Curves 
will be presented displa}ung the relative inci- 
dence of cells containing hpoid, secretory 
granules, and colloid at the vanous stages of 
pregnancy typified by our specimens Finally 
we have correlated the expenmental, physio- 
logical, and cytological evidence bearing on 
the function of the corpus luteum of preg- 
nancy 

MATERIAL AND MLTHODS 

The corpora lutea from normal cases of 
intra-utenne pregnancy used m this stud3 
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T VBIX L — NtniBEl AND pmMBtmOM O? CABSS 
or ORANTD COIPOIA LUTZA. EXAMDfCO »T 
\AAIOas INVtSTIOATOM 



««d lL«b«> K» Md l«an» u« # r«a 


rfpn 5 $«t one of the Uijwt leno hJtberto 
» Tamin g (Table I) With the ertepHoo of 
iirrcottj ln>*aafator» hi\-e not alwtj^ dj 
Aiilged tiie KTurce of tbor sAteruI ud that 
re ire igihmQt as to wbetber tbe cotpors 
were removTd »t operadoo from lodividiuii 
wbo hid & normaj intra-uterioe ptegnUK^ or 
ectopic prejDinCT or wtelber Uie ovirfe* 
may oot ^%-e been remcn’ed at aolopay 
We bA« fcnuid tint co^ra late* reiiio>Td 
frocn caao of Intra utcnne aod of ectopic 
prtgnancj are not Identical In atructoie dace 
the corpus luicoin undergoa ui\'Qlation when 
the embryo dies and it b unusual to fad a Bv 
mg embi^ in an ectojdc pregnaiKn 

Again, in aUtop5\ caxs. ai Wtjnahei mdl 
coted the llpoid and cdlokJ disappear from 
the corpus lateum Speci m e n s esamined xi 
hours after death present scarcely any colldd 
We dcscnbed thcrcfoce onlj such cor 
par* lutea as rrere tenK^rd at operation In 

casesof apro\Tdintra-utenneprego*oc) Tfa 
few autop^^ and eitra-utmoe specfnicfts ere 
included In Table I onlj for compansoo- 
Of oni 19 vpccimftns no less than 13 srere 
ronON’ed at operation from normal {mfitiduab 
in different stages of Intra uterine pregnanq? 
a were from opcntions for ectopic gestatiom 
and 4 were from autopsies. Three of the 
autopsy speamem were from cases of 
dental death and tbc fourth from a case dying 
of pucrpcTil sepsis. Table n shows the dis- 


tribution of oar cases under three du 
n a m e ] ) (a) normal Intra uterioc cases 
which spedmeos were remored at operat 
(b) ectopic cases In which spcciineto 1 
obtained at operation, and (c) autopsy ca 

The age of tbc corpus lulcum In operti 
case* has been estimated from the date of 
last menstrual period and In the auto 
cases from the nae of the fetus according 
the data coJltted by Arn (1930) 

Tbc spedmens were find in so per c 
neutral lotmol and In additloQ small pk 
were removed for lytolcmcal Invtati^t] 
the dcsombctn oi wbicb wul be pQbbsbed d 
where Framents of tbc fojiDoJ-find p 
IloQi were SDD;ectfd to tbefreoingnitae'to 
and sections cut for the inrestigatxn o! 
while the remainder of tbc apedmen »« liH 
drated In akobol and embedded in para£ 

TTjc froaeo ttetioos of each ipeaaiea r 
tt&Loed in routine faahlon by the scbaritch 
XDe blue sulphate, and osmlom tetror 
methods for dctectwo of Gpold and fi< 
tads. A fourth section wu stained w 
scfariach R and coontmtaiEted by ha 
toiyfio, wbDe a fifth sectloo was mounted 
glycerine without ttaining and examined 
rm^n* of polarised light for the detection 
anisotropic UpokL Other sections were ic 
jeded to the ^ulta mlcrocbemical tedmlq 
loT cbolestrrol A coudbe description d tl* 
bpoid methods is prtn by C*tictoo(i938) *• 
was cnUcaBy diacnascd for the gall bladder 1 
Stem (1938) 

The paftRn lectkm* were stamed u a re 
tine wnh bematosTiin and eosin with 
lory B triple connecthw tissue staliu by t 
Blelschowsky Fool method for rttknlniii, n 
with tolaidln blue for chimtudial snhstani 


OBSEE\ATTCnrt 

Ttc eariiot stages in tbc SDCce»ii» 
morphologkal erents in the corpus lul^ 
man as it changes from a oeostraal^ 
gra%dd state arc ontrwwn. As no ow 
yet bad the opportunity of enminiag tne 
earliest corpora late* of Intra-oterw m 
nancy our knowiedge of this %-it^ 
must necessarilv be inadequate But W 
nt fofficient data tvaflabfe about the sW 
tare of the menstrual corpus luteum at u 
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TABLE n -SIZE OF CORPUS LUTEUM AND OF CENTRAL CAVITY. AND PERCENTAGE OF 
GRANULOSA-LUTEIN AND THECA-LUTEIN CELLS CONTAINING SECRETORY 
GRANULES, LIPOID, AND COLLOID DROPLETS IN 19 CASES OF PREGNANCY 


Case No 


A-— Operative 
(utenne) cases 


Age 

(daj’s) 


C 3 S 


63 


78 


08 


137 


Size 
(mm ) 


lox 7 


18x10 


33x18 


30x15 


sox g 


iSxio 


19X 9 


i6x 7 


lox 8 


I3S 


sSo 


sEo 


14X 7 


8r 6 


8x 8 


Size of 
central 
cavity 
(mm ) 


Coaffulum 


lox 5 


15x10 


81 6 


lix s 


Inoculated 


5 x 3 


Absent 


4X 3 


Absent 


Absent 


Granulosa lutein cells 


Secretorj 
granules 
per cent 


50 


40 

31 


38 


36 


45 


43 


30 


16 


OS 


Lipoid 
per cent 


58 

95 


70 


55 


z8 


Colloid 
droplets 
per cent 


18 


50 


39 

(calaficd) 


Cholesterol 


Traces 


Traces 


Traces 


Traces 


Traces 


Traces 


Theca lutein cells 


Secretory 
granules 
per cent 


so 


36 


31 


35 


34 


45 


40 


Absent 


39 


Absent 


Absent 


Lipoid 
per cent 


56 


SS 


Absent 


67 


Absent 


Absent 


13 


383 


Absent 


Absent 


Absent 


B — Postmortem 
(uterme) cases 
*4 


iix 6 


Absent 


Not seen 


Traces 


35 


34 


IS 


c 130 


8x 7 


Absent 


Not seen 


37 


z6 


Term 


lox s 


Absent 


nil 


Not seen 


Absent 


Absent 


Puerperal 


6x 4 


Absent 


(calaficd) 


Absent 


Absent 


C — Ectopic 
cases 
zS 


13X 6 


4X 4 


95 


16 


c,so 


Coagulum 


height of its activity and that of the corpus 
luteum in the second month of pregnancy to 
deduce the probable sequence of events 
After rupture of the mature graafian folhde 
(corpus foUiculare menstruatioms of Aschoff) 
and expulsion of the ovum, the cells of the 
stratum granulosum, accordmg to most mves- 
tigators (cf review of hterature by Asdell 
(1928), enlarge to give nse to the lutein cells 
The site of foUicular rupture heals b)^ a pro- 
liferation of connective tissue which closes the 
stigma and converts the whole follicle into the 
maturing corpus luteum in which a central 
cavity persists as e\ndence of the ongmal lu- 
men of the graafian folhde The corpus 
luteum grows m size mainly b}’- a hypertrophy 
of the lutein cells The mature corpus luteum 
of menstruation (corpus folhculare efflorescens 


of Aschoff) IS reached 14 days after ovulation 
when the corpus luteum may measure 18 by 12 
millim eters A hemorrhage now develops, or- 
iginally m one pole of the lutein tissue (Fig 
I, j 4 ) and later at several points, finally burst 
ing into the coagulum of the central cavity, 
and resulting m a central fibnnous clot and 
obliteration of the cavity (corpus folhculare 
haemorrhagicum of Aschoff) Menstruation 
itself occurs soon after this event This marks 
the commencement of the mvolution of the 
“menstrual” corpus luteum, connective tissue 
organization supervenes and the cells become 
mfiltrated with hpoid to produce the charac- 
tenstic yellow color of the retrogressing corpus 
luteum (corpus luteum menstruatioms of 
Aschoff) Later the cells degenerate the hpoid 

IS removed by histaoc3des and the scarnng 































procea* tocreoet. Tlw cocpuj cindkaxn (cor 
pus folUcolire inTolutum of Aschoff) U Urns 
tonsed 

In tiM secood mooth of ort^asitcy tht ^and 
u t vboJe is Ux{cr than tW corpus foUicalsfe 
dHorcscens in coasequcnce of the hypertropliy 
of the lutein cells and an accumulatjoti of 
straw-colored fluid witMn the central carity 
The iiuter nm of coaDectl\e time Balog 
deepest part of the coopus loteum by that 
ft nv has {ncieaaed coosiderahly in thlrhie— 
(Flgi. s D and 17 D) 

Instead of the hei ii o irh age which cnitora 
arily occurs either immediately before or 
simoltaneouslj with menstruation, the preg 
nant corpes luteum experiences probably a 
simple hypertrophy during the period between 
fertilixation and implantation of the ovum. 

Ue have attempted to expreti in a rough 
wa\ the fluctuatiOQS In nxe of 
the corpus luteiun throughout pregnancy 
The dnqde procedure ailopted for tUs pur 
pose was to select the section pasalng through 
the greatest diameter of the corpus luteum 
the scctwD was projected on graph paper at a 
magmficatJOQ of 25 dumeten and the whofe 
corpus the Intern tt*ue, inner fibrous lajrer 
ami the central mity were cntlioed. The 
areas were then obtained (Table HI) and 


from this Information Figure 3 was coo- 
stTUCted While this niethod b merch' ta 
assesBoest of relatfre sue in camparlsg gb- 
bead bodiea it was the only procedure we cwdd 
adopt under the dreumstancea, siAce the t»- 
sue bad been cut up ac c or di ng to plan foe the 
specific tediniques here meotkai^ hern 
thekss the results of thb procedure reflect 
with suSdent accuracy for our purpose the 
progressive crewth. or dimlnudoQ of the mi- 
ous parts of the corpus luteum daring prtf 
nancy Uebave added forpoipose of craipari- 
son a menstrual corpus luteum which wu 
removed one day before the not expected 
peood. 

When fertlluatKai occurs the corpus lateam 
scarcely g row s In diameter and volomc for tie 
first 50 days of pieg nancy (Fig. 3) Betsem 
the yueth and liitlclh days tic corpus lu 
teum doubica its premenstrual aita as seen b 
croM section. By the dghtfeth day its area ia 
section b once again rednetd to that of the 
premenstrual coepos hiteum and at tom has 
become reduced to half the area presented bi 
the premenstrual corpus luteum and a quar 
ter lie area of the “pregnant " ajfpcs bteum 
at the bright of Itt activity 

The enlargement daring early 
produced chiefly by the formitloo of the Ihnd' 
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free from granules Cells contammg granules 
possess a well formed, oval, vesicular nucleus, 
vacuoles, as will be noted, are rarely to be 
seen, and, if found, are small in size The 
granule-containmg cells occur most abundantty 
m the middle and penpberal zones of the lu- 
tern waU and are much less numerous in those 
granulosa-lutein cells which occupy the inner 
zone where the most highly vacuolated cells 
are present 

In the theca-lutein cell the granules are 
slightly larger measuring up to 2 microns and 
only a few occur m an mdnndual cell (Fig 8), 
but the percentage of cells containing granules 
may be as numerous as we discover among the 
granulosa-lutem cells (see Table II) 

The percentage of cells contaimng secretory 
granules forms a fairly reliable index of the 
age of the gravid corpus luteum (Table II) 
Granules are most numerous during the first 
half of pregnancy when they occur m approxi- 
mately over 30 per cent of the cells, at the end 
of pregnancy only 2 per cent or less of cells 
contain granules In one specimen at term, 
however, 20 per cent of cells still contained 
secretory granules (Case 13) 

2 hipoii occurs m the granulosa-lutem 
cells in the form of very fine droplets, which 
are numerous in the individual cell and fre- 
quently form a peripheral cytoplasmic zone 
(Fig 9) Occasionally, however, the droplets 
mcrease progressively in size untd finally the 
whole cell may stam a bnght orange-red color 
in scharlach R— hematoxybn stained frozen 
sections with the blue-stamed nucleus lying 
m the center In such a cell the individual 
droplets stiU remam discrete (Fig 10, A) 
Such cells may show the presence of aniso- 
tropic hpoid (Figs II and 12) or cholesterol by 
the Schultz test (Fig 13) One to five of these 
hpoid mass^ may be seen per low power field 
(X 80), their presence as isolated cells among 
the granulosa-lutem cells m the corpus luteum 
makes a picture which is characteristic of the 
early part of pregnancy They are not seen m 
the corpus luteum of the latter half of preg- 
nancy 

Very few of these fat droplets are blackened 
by osmium tetroxide in frozen sections The 
majority show no blackeiung at all or only a 
slight grayish brown tmge After Bensley’s 


osmic-bichromate-acetic mixture the lutein 
cells m paraflin sections contain large numbers 
of blackened hpoid which is almost identical 
m distribution with that of the scharlach 
R stained frozen sections 

In the highly vacuolated cells fine, hpoid 
droplets are very rarely present In these cells 
larger droplets do occur and occasionally the 
vacuoles themselves take up the scharlach R 
with the result that a large, red-staining blob 
is seen, which may appear, like the vacuole, to 
he extraceUularly These large blobs of fat, 
however, are not very common, they are en- 
tirely different from the conglomerate mass of 
discrete, hpoid globules described The glob- 
ules in these vacuolated cells and in the 
vacuoles themselves are more easily black- 
ened with osmium tetroxide, so that m some 
cases a nm of cells with blackened hpoid is 
seen in the innermost two or three layers of 
granulosa-lutein cells adjacent to the fibrous 
layer 

In the theca-lutein cells the hpoid droplets 
are relatively larger and few are found m each 
cell They are for the most part not black- 
ened with osmium tetroxide 

The granulosa-lutem cells show a dis- 
tinctly progressive decrease m the percentage 
of hpoid-contaming cells durmg pregnancy, 
dropping from 50 per cent and over m the 
early part of pregnancy to 10 per cent and 
under at term, whereas the theca-lutem cells 
are vanable in this respect (Table II) 

Traces of anisotropic hpoid, which gave the 
Schultz positive test for cholesterol, were 
found m the granulosa-lutem cells of only 7 
cases The almost complete absence of visible 
cholesterol is a noteworthy feature of the cor- 
pus luteum throughout pregnancy 

3 Colloid droplets are present only m the 
granulosa-lutem cells and are absent from the 
theca-lutem cells In the first 2 months of 
pregnancy they occur m under 15 per cent of 
cells, whereas at term 50 per cent of cells maj’^ 
contain coUoid (Fig 16) In the early cases 
they measure 3 to 10 microns and only one or 
two droplets occur m the ceU In the later 
speamens, however, they increase in size to 
form larger droplets and at the same tune they 
also accumulate m greater numbers m the 
individual cell In some cases the mcrease in 
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The th«» lutein celb are napended In a 
retKular fnmcfrork which turroundi the teg 
ularf) diufered cefli (Fig 4, wberwa in 
the granukua-latein tusnc the retloilmn b 
bnpre^ted Iiregularl) between the bditid 
oal cetla (Fi^ 4 5 ) In the earty stagea of 
pregnina it a characterbtk: to find the thee* 
lutein cell* in abundance anwnd the bige 
blood \’e«d* In the region of the coane aepta 
(Fig 5) In tome corpora hitea there may be 
two to three laven of theca hitcin relb e* 
lending between these perivascular accumu 
latloQ* of ceU* and that an alrruwt complete 
*ubcsp*ular nm of thcca-luteln cell* may tnr 
round the gland. A* the tiood vcaid* extend 
from the fake capsule to enter t^ subitance 
of the gtand they are enaheathed b> of 

theca lutein ceUa, Seettona cut at right angle* 
to the long aia of these perforating aepta dla- 
play laland* of theca lutein cella which may 
have no obvkxa coonecdoa with the mote 
pc^beraO) situated demeota. 

The thea lutem cella are cnaD polyhedral 
celb Tneannng 15 nucrons on the avenge 
The nucleoa of the theca-luteio ceU b geoer 
ally round measuring on the amtn 7 5 by 
6 5 mianna, aad contains a single Urge 
prominent, nronded Qa<deolQi. The chroma 
nn is dktrfbuted as a large numbCT of concen 
tratioas on the Enin network, resulting m a 
nucleus which b ntnany more byperchromatk 
than that of the granuio*a 4 QteIn cefL Theca 
lutein celb are p res ent until sbortl> after the 
fifth mouth of geatation there b 00 esTdence 
whatever of thm presence at term In the 
early stages they ma) be very ncuneroua. In 
one specimen (Case a) In a cross section 
through center the ratio area) of theca 
lutein to granulosa lutein cdli was 8 100 

The gmnnlota-lutfin cella, therefore, form 
the bulk of the gbndabr portion of the eariv 
corpn* luteum and the whole of It in the Utter 
half of pregnancy The graouktaa lutem celb 
me as ure 50 to 60 microns and are thus three 
to four time* larger m cross aection than the 
tbeca-latcin ceBt- The cytoplasm ataln* leaa 
Intcnaelj that of the theca Intern erfl- 
However In nearly all ceDa ataincd with bem- 
atox>’iin and eosm the cj'toidasm abowi a 
ip-jiymg degree of affinity for the stain Thb 
ataining reaction maj attain such a degree of 


Intensity that two t\-pc* of crib mav spnetr 
namely the light aivi “dark crib. Tfce 
pale-ataining celb form the majontv of crib 
and arc polyhedral or spheroidal In liiapc the 
darker-ataining celb tend to be flatt« and 
their margins angular as if cntDp»T««j bj th« 
adjacent U^t crib. The nndem of the 
granutesa-hitrin cell U much larger and nwe 
%Tilcalar than that of the thcca-hrtein criL It 
b oval in shape and measures on the average 
II 6 by 8 9 micjoQt it coctaha one or two 
and occasionally even more prominent o%sl 
or rod-shaped nudeolj which are aoortnDo 
aeto to ^t Of to be extruded mto the ca lo- 
pUam. The prominent nuclear membrine b 
dehcate and the chromatin b (fistribnted u 
fine ccFOcentrahon* 00 the Ilnin iwtatirt. In 
the highly functionah vacuolated celb the 
nucleus usually shows atiiklng change* the 
Dudri become byperchrtsnatlc and aometimfi 
almost pycnoUc. 

The gWklar crib contain qxdfic indo- 
ooni, namely (i) seattoiy granules, (i) 
oxi, Q) enCoid dropleta, (4) vacnobs, (5) 
chrcmSilil nbstanct and (6) mltoc fa osdm 
and Golgi apparatus. 

AH of Incbuions are foond la the 
granulosa Intdn crib, whereas the tbna 
luteiD celb bek the coQoid dropleta and vseu 
olea. The relative percentages of gUndular 
crib encountered cootaming scoetory pan- 
olea, lipoid and coDokl dr^eta have been 
eatnnated for the luteal tame in each of our 
cases and are detailed In Table II, and lepcr- 
sented graphically In Figure 6 The Golgi 
appaiatua and mitochoodria and the changes 
they undergo will be described in a scpinte 
study 

I Secretory granit/ej are well demotwtntm 
by ilalloTy s connecthT tbsue stain, whkh 
colon them a deep red tgaJuit tho blue cyto- 
plasnuc background In the giannlosa-tnt^ 
crib (FTg 7) the> occur u fine red 
or even as rodlets varying from a few op to 60 
or more per cell and meamre o.f to 
crona. Theae granulct ma) \x scattered 
throughout the cj-topbam, but ^ ^ 
quenu) aggregate and become locafired to 
one pole of the nudeus. Somctiine * 
arranged m a row occupying the peiiphw 
cytoplaim the intervening c)'topla 50 bemg 
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free from granules Cells containing granules 
possess a well formed, oval, vesicular nucleus, 
vacuoles, as will be noted, are rarely to be 
seen, and, if found, are small m size The 
granule-con taimng cells occur most abundantly 
m the tmddle and penpheral zones of the lu- 
tein wall and are much less numerous m those 
granulosa-lutem cells which occupy the inner 
zone where the most highly vacuolated cells 
are present 

In the theca-lutem cell the granules are 
sbghtly larger measunng up to 2 microns and 
only a few occur in an individual cell (Fig 8), 
but the percentage of cells contammg granules 
may be as numerous as we discover among the 
granulosa-lutem cells (see Table II) 

The percentage of cells contaimng secretory 
granules forms a fairly rehable index of the 
age of the gravid corpus luteum (Table II) 
Granules are most numerous durmg the first 
half of pregnancy when they occur m approxi- 
mately over 30 per cent of the cells, at the end 
of pregnancy only 2 per cent or less of cells 
contam granules In one specimen at term, 
however, 20 per cent of cells stdl contained 
secretory granules (Case 13) 

2 Lipoid occurs in the granulosa-lutem 
cells in the form of very fine droplets, which 
are numerous in the individual cell and fre- 
quently form a penpheral cytoplasmic zone 
(Fig g) Occasionally, however, the droplets 
increase progressively in size until finally the 
whole cell may stain a bright orange-red color 
in scharlach R— hematoxyhn stained frozen 
sections with the blue-stamed nucleus Ijnng 
m the center In such a ceU the individual 
droplets stdl remain discrete (Fig 10, A) 
Such cells may show the presence of amso- 
tropic hpoid (Figs 1 1 and 1 2) or cholesterol by 
the Schultz test (Fig 13) One to five of these 
hpoid masses may be seen per low power field 
(X 80), their presence as isolated cells among 
the granulosa-lutem cells in the corpus luteum 
makes a picture which is charactenstic of the 
early part of pregnancy They are not seen m 
the corpus luteum of the latter half of preg- 
nancy 

Very few of these fat droplets are blackened 
by osmium tetroxide in frozen sections The 
majonty show no blackenmg at all or ordy a 
slight grayish brown tinge After Bensley’s 


osrmc-bichromate-acetic mixture the lutein 
cells m paraffin sections contain large numbers 
of blackened hpoid which is almost identical 
m distribution with that of the scharlach 
R stained frozen sections 

In the highly vacuolated cells fine, hpoid 
droplets are very rarety present In these cells 
larger droplets do occur and occasionally the 
vacuoles themselves take up the scharlach R 
with the result that a large, red-staimng blob 
is seen, which may appear, like the vacuole, to 
he extracellularly These large blobs of fat, 
however, are not very common, they are en- 
tirely different from tie conglomerate mass of 
discrete, hpoid globules described The glob- 
ules in these vacuolated cells and m the 
vacuoles themselves are more easdy black- 
ened with osmium tetroxide, so that m some 
cases a rim of cells with blackened hpoid is 
seen in the innermost two or three layers of 
granulosa-lutem cells adjacent to the fibrous 
layer 

In the theca-lutem cells the hpoid droplets 
are relatively larger and few are found m each 
ceU They are for the most part not black- 
ened with osmium tetroxide 
The granulosa-lutem ceUs show a dis- 
tinctly progressive decrease m the percentage 
of lipoid-contaimng ceUs durmg pregnancy, 
dropping from 50 per cent and over m the 
early part of pregnancy to 10 per cent and 
under at term, whereas the theca-lutem ceUs 
are vanable in this respect (Table II) 

Traces of anisotropic hpoid, which gave the 
Schultz positive test for cholesterol, were 
found m the granulosa-lutem cells of only 7 
cases The almost complete absence of visible 
cholesterol is a noteworthy feature of the cor- 
pus luteum throughout pregnancy 

j Colloid droplets are present only m the 
granulosa-lutem ceUs and are absent from the 
theca-lutem ceUs In the first 2 months of 
pregnancy they occur in under 15 per cent of 
ceUs, whereas at term 50 per cent of cells may 
contain coUoid (Fig 16) In the early cases 
they measure 3 to 10 rmcrons and only one or 
two droplets occur m the cell In the later 
specimens, however, they increase in size to 
form larger droplets and at the same time they 
also accumulate m greater numbers m the 
individual ceU In some cases the increase in 
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Tbt thtd hitein ctUi tie *uipend<d in a 
retkiJar fnmCTrork which lurrouod* the reg 
ulari\ clustered cdlj (Fig 4 X) whereu In 
the gmmlott-lutein tiara the retlculnm b 
Iniprerated Irregulirly between the indhdd 
uil cell* (Fig 4 J) In the earij stages of 
pregnancy It la charoctenatic to find the theca 
lotem cella In abundance around the large 
blood vesseU in the region of the coarse aepta 
(Fig 5) In aome corpora lutea there mar be 
two to three layen of theca-lnteln ei 
tending between these perlvaacular accumn 
labona of ccHa, and thua an almoat complete 
lubcapaular rim of theca-hitem celli roaj un- 
round the gland Aa the blood reaaela extend 
from the falae capsule to enter the tubatance 
of the gland they are ensheathed b\ maaaea of 
theca-luteni cells. Seettona cut at right angtea 
to the long axla of these perforating septa dla- 

E lay lalaiida of tbeca-hitdn celLj which maj 
tN-e no obN-ious connection with the more 
perroberaHy ritoated elementa. 

The thea-lutein ceQa are amatl polyhedral 
cells meaaunng 15 mlaocia on the arerage 
The nucleus of the theca 4 atein cell is geoer 
ally round measuring on the arenge 7 5 by 
6 5 tmooaa and containa a alngle targe 
prominent rounded nadeolci. The chroma 
Un li dbtributed aa a large number of oaocen 
tratlona on the hmn network resulting in a 
nucleoa which b osually more hyperchronutic 
th^n that of the granulosa lutem celL Theca 
lutein ri»n« are present until ahortl\ after the 
fifth month of gestation there la no endence 
whatever of th^ presence at term. In the 
early ata^ th^ may be very numerooa In 
one apeomen (Case a) m a crota section 
through center the ratio (by area) of theca 
lutein to granulosa hi tem cells was 8 ^ 00. 

The granukoa-hitein cella, therefore form 
the bulk of the ^indulai portion of the tart> 
coipua luteum and the whole of It in the latter 
half of pregnancy The granolosa-Iutein crib 
meaanie 50 to 60 mlcrocis, and are thua three 
to four times larger In crosa aection than the 
theca lutein cells. The c^oplaam ataioa le*i 
intensely than tha t of ti>e theca-hitein cell 
However In oeartj' all cella stained with hem 
atoxylin and eocm the cn'toplasm shows a 
varying degree of aflimtv lor the stain- This 
staining reaction roaj attain such a degree of 


Intenrity that two t\pa of crib ma\ appear 
namriv the Lght and dark crib. The 
polo-ftaining crib form the ma}ont) of ctfli 
and are polyhedral or fpherotdal In ihape the 
darker-atiinlng crib tend to be flatter and 
their margins angular aa If compic ii ed by the 
adjacent light cella. The nudeua U the 
granulosa lutein cell b much larger and more 
\TSicular than that of the theca-lutein celL It 
b oval In shape and measurea on the armpr 
iiJS by Sj) microns it oontama oce or tao 
and occaaionalJy even more prominent oral 
or rod-ehaped nucleoli which are aometimei 
Ken to ipllt or to be extruded Into the n tn- 
ffl a t m. The prominent nudcar membrane b 
drikate and the chromatin b efistributed ai 
fine ccmcentTationa on the hotn network. la 
the highly functional, vamolated crib the 
Dudeus usually shows striking changes the 
nudd become n\perdiromatlc and aomctlmn 
almost pycnotic. 

The glandular crib contain epedfic Indih 
BODS, Qimeiy (i) aecretofy granules, (a) lip- 
oid (^) colloid droplets, (4) vacudea, (^) 
ehrocoMlial substance anid (6) mltodxwdru 
and Golgi apparatos. 

AI! of theM mduilocLa are found in the 
granulosa-hitei& cella, whereas the theca 
ratein cells lack the coDcad droplets and r>ea- 
oles. The rriatiiT percentages of gbndubr 
relit encmintered containing leoetixy gr*o- 
ules lipoid and cofhsd droplets have been 
estimated for the luteal tbsae in each of our 
cases and are detailed in Table II, and repre- 
sented graphically in Figure 6. The Goljn 
apparatus and ndtochoodna and the dungn 
they undergo will be described In a aeparite 
ftudy 

/ 5fcrriory grafudrt are wril deroonatratfd 

by Malloiya coo o ec ti vT tbme stain, whkh 
colon a deep red agalnat the blue erto- 
plaamlc background. In the granulon-hitrin 
ceDi (Rg 7) the> occur aa fine, red gnmule' 
or eem aa rodleta i-arying from a few op to 60 
or L»rc per ceD and measure a5 to i » ro 
crons. TheK granules ms) be acittero 
throughout the cytoplaam int 
qoently aggregate and become locaEifd to 
one pole of the tradeui. Sometime s 
arranged In a row occupying 
cytoplaam, the IntcrvmiDg cj-topfasm being 
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free from granules Cells containing granules 
possess a well formed, oval, vesicular nucleus, 
vacuoles, as will be noted, are rarely to be 
seen, and, if found, are small in size The 
granule-contaimngcellsoccurmost abundantly 
m the middle and peripheral zones of the lu- 
tein wall and are much less numerous in those 
granulosa-lutein cells which occupy the mner 
zone where the most highl}’’ vacuolated cells 
are present 

In the theca-lutem cell the granules are 
slightly larger measunng up to 2 microns and 
onty a few occur m an individual cell (Fig 8), 
but the percentage of cells containmg granules 
may be as numerous as we discover among the 
granulosa-lutem cells (see Table II) 

The percentage of cells contammg secretory 
granules forms a fairly reliable mdex of the 
age of the gra\nd corpus luteum (Table II) 
Granules are most numerous durmg the first 
half of pregnancy when they occur m approxi- 
mately over 30 per cent of ^e cells, at the end 
of pregnancy only 2 per cent or less of cells 
contain granules In one specimen at term, 
however, 20 per cent of cells still contained 
secretory granules (Case 13) 

2 Ltpotd occurs in the granulosa-lutein 
cells in the form of ver)'' fine droplets, which 
are numerous in the individual cell and fre- 
quently form a penpheral cytoplasmic zone 
(Fig 9) Occasionally, however, the droplets 
increase progressively in size until finally the 
whole ceU may stain a bright orange-red color 
in scharlach R— hematoxyhn stained frozen 
sections with the blue-stamed nucleus lying 
in the center In such a cell the mdividual 
droplets still remain discrete (Fig 10, A) 
Such cells may show the presence of aniso- 
tropic hpoid (Figs 1 1 and 1 2) or cholesterol by 
the Schultz test (Fig 13) One to five of these 
hpoid masses may be seen per low power field 
(X80), their presence as isolated cells among 
the granulosa-lutein cells m the corpus luteum 
makes a picture vhich is characteristic of the 
early part of pregnancj^ Thei are not seen m 
the corpus luteum of the latter half of preg- 
nancy 

Vcr^' few of these fat droplets are blackened 
b% osmium tetroxide in frozen sections The 
majonty show no blackening at all or onh a 
slight graAush broun tinge After Benslei ’s 


osmic-bichromate-acetic mixture the lutein 
cells m paraffin sections contain large numbers 
of blackened hpoid which is almost identical 
in distnbution with that of the scharlach 
R stained frozen sections 

In the highly’^ vacuolated cells fine, hpoid 
droplets are very rarely present In these cells 
larger droplets do occur and occasionally the 
vacuoles themselves take up the scharlach R 
with the result that a large, red-staming blob 
IS seen, which may appear, like the vacuole, to 
he extracellularly These large blobs of fat, 
however, are not very common, they^ are en- 
tirely different from the conglomerate mass of 
discrete, hpoid globules descnbed The glob- 
ules m these vacuolated cells and in the 
vacuoles themselves are more easily black- 
ened with osmium tetroxide, so that in some 
cases a nm of ceUs with blackened hpoid is 
seen in the innermost two or three lay'^ers of 
granulosa-lutein cells adjacent to the fibrous 
layer 

In the theca-lutein cells the hpoid droplets 
are relatively^ larger and few are found m each 
cell They are for the most part not black- 
ened with osmium tetroxide 
The granulosa-lutem ceUs show a dis- 
tinctly progressive decrease m the percentage 
of hpoid-contaming cells during pregnancy^ 
dropping from 50 per cent and over m the 
early part of pregnancy to 10 per cent and 
under at term, whereas the theca-lutem cells 
are variable in this respect (Table II) 

Traces of anisotropic hpoid, which gave the 
Schultz positive test for cholesterol, were 
found in the granulosa-lutein cells of onty 7 
cases The almost complete absence of visible 
cholesterol is a noteworthy feature of the cor- 
pus luteum throughout pregnancy 
j Colloid droplets are present only’^ in the 
granulosa-lutem cells and are absent from the 
theca-lutem cells In the first 2 months of 
pregnanes" they occur m under 15 per cent of 
cells, whereas at term 50 per cent of cells may" 
contam colloid (Fig 16) In the early cases 
they measure 3 to 10 microns and only one or 
two droplets occur m the cell In the later 
specimens, hovever, they increase m size to 
form larger droplets and at the same time they 
also accumulate m greater numbers in the 
indmdual cell In some cases the increase in 
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The th«a 4 atrin cdh are •ajpended in a 
reticular framerork whkh aorrormclj the reg 
uliriy diutered crili (Fig 4, A) wbereaj in 
the granuloia lutein thjw the reticolum la 
Imprmated irregularly between the indl\Hd 
nal cem (Fit 4 B) In the cariy ttage* o( 
pregnane) it W characteratic to find the theca 
latem celli In atraodance arotmd the large 
blood vtiaeli in the region of the coarie aepta 
(Hg 5) In eoroe corpora lutea there may be 
two to three layeii ot theca hitdo cdla ti 
tending between these penvaacnlar accumu 
lationa of cellt, and thos an almoat complete 
aubcapsular rim of theca-hitera ceDa may mr 
round the glajxi Aa the blood veaaela extend 
from the fahe capaole to enter the inbitance 
of the giaod they are enaheathed by rn« w of 
theca-lutein cefli SecUona cut at right angka 
to the long aiia of the« perforating aq)ta dis- 
play ialanda of theca Intern cells which may 
nave no obvloui conneetjon with the more 
penpheraDv fituated dementa. 

The theca lutem crib are small pdyhedral 
ceUi measonng 15 mioona on the average. 
The nuciena os the theca luteia ceQ b geoer 
ally round mcasurisg on the av'eriM 7 5 by 
6 5 miaoni, and contains a alnpe Urge 
pionunenU roonded rrerieotna. The dootna 
tin ts distrfbnted as a large ntrmbet of concen 
tratkma on the timn network. mtJUng In a 
nnderis which b asaalhr more byperchnxnatlc 
than that of the graouloca-lateiii cdl. Theca 
lutein frill arc present until shortly after the 
fifth month of gestation there b no evidence 
whatever of th« pretence at term. In the 
early atages tbev may be ver> numeious. In 
one ipedmen (Case a) in a croaa section 
through center the rabo area) of theca 
Intein to granulosa Intern criis was 8 100. 

The granulosa Intern ceDt, therefore form 
the bulk of the glandular portion of the early 
co rpoa Intcum and the whole of It m the latter 
hall of pregnanc) The granulosa luteio ceBa 
measure 50 to 60 microns and are thua three 
to four timea larger in cross aecboc than the 
theca 4 atein rrili The CTloplasm stains lest 
Intensely thmi th«r of the theca hitem celL 
However In nearip aD crib stained with bem- 
atoivlin snd eoain the crtoplaam shows a 
varying degree ol affinity Jor the stain This 
staining reaction mar attain such a degree of 


Intendt) that two types of crib may spoftr 
Damelv the light and dark" crik The 
pale-staining celb form the majonty of ctD 
and are polyhedral or ipbmadil m shape the 
darker staining crib tend to be flatter and 
their margmt angular u If compressed br tie 
adjaxmt light celli. The nucleus of the 
granulosa lutein cdl b moch larger and more 
vencnlar than that of the theca-hrteh ceU It 
b oval In shape and meaiures on the arerajr 
iijS bj 8.9 mkroni It cnotami one or two 
and occasfonally even more promineot <nal 
or rod-shaped nncleoli which are sooetime* 
seen to split or to be extruded Into the cito- 
plaam. The prominent midear membrine b 
delicate and the chromatin b distributed 
fine cooccntratioQs on the Imln network. Ib 
the highly functional vaoiobtcd celb the 
nuckus usually ihowi striking diinfes the 
node! become b>pefdirorniric and scoebmes 
almost p ycno bc. 

The glandular celb coutain ^xdfic bda 
noDt, namely (i) secretot) granules, (t) ^ 
Old, (^) colloid droplets, (4) vacuoles, (^) 
chnxuKiial substance, and (6) mltocboodru 
and Gold apparatns. 

All of theae Indurioni are found la the 
nacralota-lutent cdb, whmss the theev 
mtem celb lack the coOokI droplets snd vacu- 
oles. The rriatlvT percentages 0/ gbndnkr 
crib encountered containing lecreton gran 
ales lipoid and ccJIokI droplets have bcni 
estimated for the hrteal tissue In each of cur 
cases and are detailed in Table II and repre- 
sented graphically m Figure 6. The (kJ*! 
apparatus and mitoduodrla and the changes 
thev undergo wQl be described fo a separelf 
study 

/ StcrtloTj grentda are weD demonrliaW 
by MaDoT) B connecthT tiasue stain shkh 
colon them a deep red against the Wuc cy^ 
plaxmic background. In the grannloia-lutrin 
ceDs (Fig 7) they occur as fine red 1 ?“^ 
or even as rodlets N-arying from t few up to 60 
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free from granules Cells containing granules 
possess a well formed, oval, vesicular nucleus, 
vacuoles, as will be noted, are rarely to be 
seen, and, if found, are small m size The 

granule-con taimngceUs occur most abundantly 

m the middle and penpheral zones of the lu- 
tein waU and are much less numerous in those 
granulosa-lutein cells which occupy the inner 
zone where the most highly vacuolated cells 
are present 

In the theca-lutein cell the granules are 
slightly larger measunng up to 2 microns and 
only a few occur in an individual cell (Fig 8), 
but the percentage of cells containing granules 
may be as numerous as we discover among the 
granulosa-lutein cells (see Table II) 

The percentage of cells contaimng secretorj'^ 
granules forms a fairly reliable index of the 
age of the gravid corpus luteum (Table II) 
Granules are most numerous during the first 
half of pregnancy when they occur in approxi- 
mately over 30 per cent of the cells, at the end 
of pregnancy only 2 per cent or less of cells 
con tarn granules In one specimen at term, 
however, 20 per cent of cells still contained 
secretory granules (Case 13) 

2 Lipoid occurs in the granulosa-lutein 
cells m the form of very fine droplets, which 
are numerous in the mdividual cell and fre- 
quently form a penpheral cytoplasmic zone 
(Fig 9) Occasionally, however, the droplets 
increase progressively m size until finally the 
whole cell may stain a bnght orange-red color 
in scharlach R — hematoxyhn stained frozen 
sections with the blue-stamed nucleus lying 
in the center In such a cell the individual 
droplets stiU remain discrete (Fig 10, ^) 
Such cells may show the presence of aniso- 
tropic hpoid (Figs II and 12) or cholesterol by 
the Schultz test (Fig 13) One to five of these 
hpoid masses may be seen per low power field 
(X80), their presence as isolated cells among 
the granulosa-lutein cells m the corpus luteum 
makes a picture which is characteristic of the 
early part of pregnancy They are not seen m 
the corpus luteum of the latter half of preg- 
nancy 

Very few of these fat droplets are blackened 
by osmium tetroxide m frozen sections The 
majority show no blackenmg at all or only a 
slight grayish brown tinge After Bensley’s 


osmic-bichromate-acetic mnxture the lutein 
cells m paraffin sections contain large numbers 
of blackened hpoid which is almost identical 
in distnbution with that of the scharlach 
R stained frozen sections 

In the highly vacuolated cells fine, hpoid 
droplets are very rarely present In these cells 
larger droplets do occur and occasionally the 
vacuoles themselves take up the scharlach R 
with the result that a large, red-staimng blob 
is seen, which may appear, like the vacuole, to 
he extraceUularly These large blobs of fat, 
however, are not very common, they are en- 
tirely different from the conglomerate mass of 
discrete, hpoid globules descnbed The glob- 
ules in these vacuolated cells and in the 
vacuoles themselves are more easily black- 
ened with osmium tetroxide, so that in some 
cases a rim of cells ivith blackened hpoid is 
seen in the innermost two or three layers of 
granulosa-lutein cells adjacent to the fibrous 
layer 

In the theca-] u tern cells the hpoid droplets 
are relatively larger and few are found m each 
cell They are for the most part not black- 
ened with osmium tetroxide 
The granulosa-lutein cells show a dis- 
tinctly progressive decrease m the percentage 
of lipoid-contaming cells dunng pregnancy, 
dropping from 50 per cent and over in the 
early part of pregnancy to 10 per cent and 
under at term, whereas the theca-lutem cells 
are vanable in this respect (Table II) 

Traces of anisotropic hpoid, which gave the 
Schultz positive test for cholesterol, were 
found in the granulosa-lutein cells of only 7 
cases The almost complete absence of visible 
cholesterol is a noteworthy feature of the cor- 
pus luteum throughout pregnancy 
j Colloid droplets are present only m the 
granulosa-lutein cells and are absent from the 
theca-lutem cells In the first 2 months of 
pregnancy they occur m under 15 per cent of 
cells, whereas at term 50 per cent of cells may 
contain coUoid (Fig 16) In the early cases 
they measure 3 to 10 microns and only one or 
two droplets occur in the cell In the later 
specimens, however, they mcrease in size to 
form larger droplets and at the same time they 
also accumulate in greater numbers in the 
individual cell In some cases the increase m 
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*ue b due to fuikm of the dropleti. F in.n j 
the ccU may duintegrite leaving a coUo<d ma«« 
not •orroiindcd b> any reajgniable cj-toplaim 
»o that the colloid appean to He extracella 
lariy 

\\lth Maflory'a connective buue stain the 
colloid dropleti may stain either red blue or 
j-efloT With hematorvUn and eosin they 
generally stain a pale pink color but in two 
instances (Cases la and 17) they showed a 
marked affinity for the hematoijUn staining 
a dbtinct bhie and suggesting the ponhQItv 
of calafication (ITg 14) 

Colloid droplets are apparently verj lahfle 
and are not foond unless the spechnen b 
fresh. Thus they were absent from the au 
topsy niecimciB except for the one ntsf In 
wnkii they had become cakified 

The colloid dropleti dewlop within the 
vacuoles, and aH stages ma> be seen from the 
vacuole to the fuUj formrf collatl droplet. 
The peripheral rim fint lUioa and later the 
whole vacuole (Fig 15) At fint the ootlold 
stains a pale Uue or >'eQow with illtllory s 
•tain in this phase It may be reconverted Into 
cdoilesa l e u e t ion so that clear vacuoles ap> 
pear withm the stained coQosd man giving ute 
whole a fenestrated apipearance If h o w ^ ar 
the colloid stagnates within the ceQ ft becootes 
a dense iphencsl mass which ts colored a deep 
red with llaDory’s stain. In the later course 
of pregnancy th» dense spheres may become 
calafied (Fig 14) 

^ I eewlej occur in the ceQs as coloriest 
round ^ces in the o-toplasm of the grano 
losa lutem relit- Like the colknd droplets 
they arc absent from the theca-lutein cella. 

In the early stages of pregnanej the celb 
containing vacuoles are exceeding} namer 
ous, and, under low power e^jedallv m the 
neighborhood of the central cavity the sec 
lions have a moth-eaten appearance \ acn 
oles ma y occur m any of the granulosa hitdo 
ceib but the ceUs occupjdng the Inner third 
of the lutein wall adjacent to the fibrous Itnlng 
of the central ca'^t\ are the most highly 
vacuolated (Fig 17 ^^andareobviouilj par 
tldpating m an active accietorj process. 

The vacuoles first mtke their i^pcarance In 
the cytoplasm as small nonstaining aiculai 
areas whkh gradually enlarge and fuse so that 


the wbolc cell becomes filled with a Urge 
vacuole surrounded bv a thin rim of erto- 
plasm. The nneJeus is freqoenllj pushed to 
the peripherj and becomes wrinkled and by 
perchromatic and even pycnotk ^'bereicT 
eral ceHs Ijing together show tuch Urge 
s-acuoles th^ resemble a ^and like annus. 

Specimens from the Utter half of pregnancy 
contain fewer vacuoles in contrast to the ear 
UeractivTh secreting gUnd. ThecootenUcf 
the vacuoles ha\-e become progreiiI\Tly itsia- 
able and form the coOcid droplets, whkh 
aixxnmts for the progressive Increase In the 
number of coHokl-cootainang celb toward 

5 Cibwtrfrf/al nrijtaarf occurs u Dumooos 
filunoiti and triangular or dub-thaped bocBes 
in the cytoplasm of the granulosa and theca 
lutein cells. Owing to their great divenjty in 
sbe and shape it was not poulble to mtke a 
quantitative estimation of the reUUve nma- 
ber of extb containing thb substance tbc) are 
most numerous in the eariv months and de 
cieaae greatly in quantity m the bter sooths 
of pregnancy 

cotomrr os uacioscdfic AirtAajuccx or 
TUX oiAiTD coircm ttnruM 
The most maarkable feature of the cotp oa 
luteum of early human pregnancy b the dc 
velopment of a rebUvely huge fluid containluf 
ca\dty wjthiQ the center of the gland. 

The cystic corpus luteum has been described 
thus far in only a few pregnant mamma U. It 
was noted ra the ovary of a pcegnant eoriHa 
(Sa^ik, 1938) ^tn der Stndit (191J) sbo 
desorib^ a transient ca\ity la the coepos In- 
teumofthebat Rabl (1899) first drew atten- 
tion to the fluid filled cavity m the human cw 
pus luteum of pregnancy Thb was cocfiimcd 
later by Seta iipo6) and ifaxcotty (1914) 
■^iith the exception of Shaw (1936) the 
cystic character of the corpus luteum b not 
described In Englbh textbooks of gy necoloEy 
and ohstetnes. Gennan textbooks, 
pay attention to pbcoomenon (Aschoff 
19J4, and Schroeder 1930) 

The early Increase In ibe of tbc cotpia m 
teum a lar^ly accounted foe by the grow^w 

the cavlt> and the accumubtion of fluid This 

bobvioai from Table n wbere InCawsyand 
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Fig t Photomicrograph of a section through a corpus Fig 2 Photomicrograph of a section through a corpus 
lutcum removed i day before next expiected menstruation luteum of a 77 day pregnancy (Case 6) A, capsule, B, 
Note blood clot at one pole, A, and remams of cavity of theca lutem cells, C, granulosa lutem cells, D, inner fibrous 
original graafian follicle. Hematoxyhn and eosm, X3 3 layer, £, central cavity Hematoxyhn and eosm, X3 3 

4, the cavity m a section through the largest m the second to third month when it measured 
diameter represents by area one-half of the i 8-2 by 2-2 5 centimeters This observa- 
corpus luteum Further, when the cavity be- tion we are able to confirm (Table 11 ) After 
comes smaller there is a diminution in size of the fifth month, according to Seitz, the corpus 
the corpus luteum as a whole The cavity luteum becomes smaller although a slit-hke 
reaches its maximum size, accordmg to our space was present at the seventh month in one 
observations, between the fiftieth and sixtieth of his cases Marcottj^ recorded the absence 
days Thereafter it dirmnishes m size becom- of the cavity after the sixth month 
ing a tiny space (Case 10), or completely On account of individual variations m size 
obhterated (Case 9) at about the fifth month of the corpus luteum dunng pregnancy Seitz 
It IS entirely absent at term could not construct a growth curve from his 

Seitz, who made accurate measurements of matenal Despite the limited number of cor- 
human corpora lutea of pregnancy, found that pora lutea associated with mtra-utenne preg- 
the corpus luteum reached its maximum size nancy it is important to essay such a growth 



rtruncx or tnauxcr zx uxi 

t 'K 3 Graph showing arei of whole gland, lutein tissue, fibrous lax er and caxitx at 
dmtrcnt stages of pregnancy From data gixcn in Table III 
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tuc U due to fuswn of tbe droplet*. Fin*U> 
the ctU may dfaintegrate kaving a ojIIokI m«>«t 
t(Ot »urTOi 3 Dded by anj recogniitble cy'toplaam 
•0 that the colloid appear* to lie extracelln 
lariy 

\\lth ilalkny’* coonective tissue itain the 
coikad droplet* Ina^ italn either red Woe or 
yellow \\ith banators-iin and eoiin they 
generally *tam a pale pink color but in two 
mstance* (Ca*c» u and 17) they *bowed a 
marked af^tj for the bciiia{oij*hn, atainlog 
a dhtinct Uue and tuggcstiog t^ po«*ibQit> 
of addficatlon (Fig 14) 

Colloid droplet* are appareotiy vetr lahfle 
and are rtot found uhkm the xpeemen Is 
freih. Tho* they were abacot from tbe aa 
topay gpedmen* except for the one ca*e In 
whiA thCT had becoiae calahed 

Tbe ccakad dro(^t* develop within the 
vacuole*, and all uages may be seen from tbe 
\'axnK>Le to the fully formed coDold drop^t. 
Tbe peripheral rim ELnt italo* and later tbe 
whole vacuole 15) At firtt tbe ooDold 
Italn* a pole uue or ^-eOow with MaDon • 
■tain in this phaae It may be reconverted Into 
cotorieu aeoetioQ ao that dear vacuoles ap- 
pear within tbe stained coOokI man giving \ht 
whole a fenestrated appearance If however 
tbe colknd atagnatci within the cell it becomet 
a dense spbeii^ mas* which is colored a deep 
red with Mallory • italo. In the later courie 
of pregnancy these dcn*e ipbeie* ma> become 
calcified (Fig 14) 

4 Vaewia oocnr in tbe crib as ootorfeia, 
round spaces in the c^'tclplasm of the granu 
lo«a-latfe crib. like the coQoid droplet* 
they are absent from tbe theca lutein crib. 

In tbe eariy ftage* of pregnancy tbe orQi 
containing vimolea are eiceedinriy oumer 
ora, and, under low p ow er e^jcaallv in the 
Dci^borbood of the central cavfts the aec 
twta have a moth-eaten ippearance \ acu- 
ole* may occur in any of the granuloca-hitefo 
crib but the crib occopj-ing tbe inner third 
of the lutein wall adweent to tbe fibronilining 
of the central cavit> arc the rooft 
vacuolated (Fig tj ClandaieotmouiJ) par 
tidpartflg In an active lecretorT proce** 

The vacuole* first make tbor appearance in 
tbe cytoplasm a* amril, aoostaming, drcnlar 
area* whidi gradually enlarge and fuse » that 


the whole cell become* filled with a hire 
vacuole surrounded bj a thin rim of q to- 
plasm. The nudexu b frequently poibed to 
the peiipberj and bectane* wrinkled and 
perchromatic and ciTn pycnotlc MTsere ler 
eral crib lying together ibow mb hrgp 
vacuole* th^ rwemble a gUnd-like icfami. 

Spedmen* from tbe latter half of preptawr 
ODQtim fewer micudIc* la cootrait to the eu 
her activrix lecietmg ^aod Tbe content* ef 
the x'acuole* have become progreievri) ittb- 
able and form the coHow droplet* »hxli 
account* for the progressix'e inaeaje b tie 
number of cofloM-coQtamlng cdl* tominl 
term. 

5 Cirvawdiai niirtaar* occur* u rnuneiticj 
filament* and triangular or dab-shaped bocfict 
m the cytoplasm of the granokaa and theca 
Intcln crib. Owing to tbeu great dlvemty h 
•itt and ihape it wa* not posiihle to mike s 
quantitative oumaliDO of the reUtixT nnro- 
^ of crib coQtalning this fubataoce thertre 
most Dumerou* in the eaji> month* and de 
oeaie greatly in quintJt) in the later moetb 
of pregnanev 

co:u*cccr o.'t UACxosccnc afpsaiajcce or 

TH2 0X4 vn> COJLPOT IirTEDU 

The roost rtmaiiable feature of lie corpu* 
luteum of early human pregnancy b tie de 
x-riopment of a iriatix-riy huge fluid contamiut 
cavity witlun the center of the gbad 

The cjatic c orp u* luteum has been dcicribed 
tbu* far in ooly a few pcegnaat mimmab. It 
wa* noted in tbe ovair of a pregnant godlb 
(Sagllk, 1938) \*n ^ Stiicht (igi3) abo 

doofhed a traniicnt cavity in the ewpo* lu- 
teum of tbe bat. Raid (1899)61*1 drowattfo- 
twn to the fluid-filled cavity in the human cor 
pu* loteum of pregnancy Thb wa* coefinoed 
Uter by ‘^tz (1906) and Marootty (1914) 

Tilth the exceptka of Shaw (1936) the 
cyatic character of the corpus luteum U not 
described in Epfiish tejtbcok* of ©mecoJop 
and obilrtnc*. Gciman textbooks, 
pay attenUon to thi* pbeoomeocn (Akdoo 
1924, and Schroeder 1930) 

The cajl> increaic In *be of the corpo* Ju 
team b largri> accounted for by the growt^ 
the ca Hi and the accumulatkin of fluid- Tto 
IS obvious fnxn Table n where inCawsj*™ 
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Fig I Photomicrograph of a section through a corpus 
lutcum removed r day before next expected menstruation 
Note blood clot at one pole, A, and remains of cavity of 
original graafian follicle Hematoxyhn and eosm, X3 3 

4, the cavity m a section through the largest 
diameter represents by area one-half of the 
corpus luteum Further, when the cavity be- 
comes smaller there is a diminution in size of 
the corpus luteum as a whole The cavity 
reaches its maximum size, according to our 
observations, between the fiftieth and sixtieth 
days Thereafter it diminishes in size becom- 
ing a tiny space (Case 10), or completely 
obhterated (Case 9) at about the fifth month 
It IS entirely absent at term 
Seitz, who made accurate measurements of 
human corpora lutea of pregnancy, found that 
the corpus luteum reached its maximum size 



Fig 2 Photomicrograph of a section through a corpus 
luteum of a 77 day pregnancy (Case 6) A, capsule, S, 
theca lutem cells, C, granulosa lutein cells, D, mner fibrous 
layer, E, central cavity Hematoxylin and eosm, X3 3 

in the second to third month when it measured 
I 8-2 by 2-2 5 centimeters This observa- 
tion we are able to confirm (Table II) After 
the fifth month, according to Seitz, the corpus 
luteum becomes smaller although a slit-like 
space was present at the seventh month m one 
of his cases Marcotty recorded the absence 
of the cavity after the sixth month 

On account of individual variations in size 
of the corpus luteum dunng pregnancy Seitz 
could not construct a growth curve from his 
material Despite the hmited number of cor- 
pora lutea associated with mtra-utenne preg- 
nancy it 15 important to essay such a growth 
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Fl(.4. Lov pcmcr pfaMatulsemph tbotbi Aobo- 
biM 0^ rvdoilaBi. Biekcbo*il7 iCrer cartiud ca«t>> 
ta ml rw d kk Dcvtnl nd, X97 i , tkect knda cdk 
i roc y rf tn ctestm bj tbi rttkoWi. 0 cruokak-faftcfai 
crib wbh ntieokm nmisf trrcfib^ bentro 

curve of tie corpuj hiteum of pregtuncv 
(Fi; 3) if onl} to form a bails upoo wiidi 
more comprebemlTe naUstioi examhutloot 
of tbe gnnkh of tbe axpot hiteom tiioagbcmt 
pregnaaQ can be oonstructed. 

Tbe corpus Inteum npidiy inauases m me 
after tbe fiftieth da> 0! pngaanc> TUs b 
maintained until the au^th da> when It 
rapidly diaunf&bet fn slxe Tbe dlaunotkiD b 
doe to an obhteration of tbe ceotraf ca>‘lty 
and & diminution In thickneM of tbe fibrous 
tisine immediatelv aurrounding the ca\'it:\ 
Tbe lutein Utsoe remains falrh comUnt m 
vohnDC throughout p reg n ancy 



Flf 5. Low pemer ph i i l ni li inim h to «ki« lacnl 
•JTUiceafit <d ttoa tutrio crib A icpod bfc«l oacb, 
wmI fnaVwteria crib. B D ttMtoTi li ud coibL 
X« 


COMMENT 0 » JCatCWCOPIC APftAJLOSCT OT 
THE CIA VXD COlPtr* lUmDi 
CrMvlaM'fa/efa o»i thertf-idna ctSs. Tbe 
tvo rompooent desnaia of the bmnaa corm 
loteum hart ben known since tbe beglnnmf 
of the present century (Pinto 190c) Tbereb 
DOW cnanlmltT of opuiloD u to tbe exatence 
of the two celhilai entities but cootrormr 
stm ram as to their origin (AadeH i^iS) The 
bulk of endenre is in fai'or of a separate onjin 
of the theca-lutein and granokna-latelii ct^ 
the former from the theca Interna and the hi 
ter from the itratum granuiosum of the 
graafian foDide. ^e agree with this ciew 





ric 7 on unmersion photomicrograph shoiimg secre- Fig 8 Oil immersion photomicrograph shon mg secre- 
tory granules in granulosa lutein cdls Mallory’s stam, tory granules in theca lutein cells Mallory s stain, Xi345 
XI34S 


theca-lutem cells have not been found to 
metamorphose into the granulosa-lutem cells 
The theca-lutem cells are very prominent in 
the early months of pregnancy In a single 
section passing through the center of the cor- 
pus luteum we find that thecal cells form as 
much as 8 per cent of the total area of the 
lutem tissue As pregnancy advances the 
theca-lutem cells dimmish m number until 
after the fifth month, then they disappear 
completely In this respect the theca-lutem 
cells m the corpus luteum approximately par- 
allel the growth and atrop% of the luteal 
cavitv 

It IS advantageous to mention here that a 
rhythmic formation and atresia of graafian 
follicles proceeds m the ovarj'^ throughout 
pregnancy In the atretic follicles the theca 
interna cells enlarge and replace all other cel- 
lular elements The degree of thecal cell- 
activity is gencrall}' more intense than occurs 
m atretic follicles encountered m the ovary 
dunng the menstrual cycle The enlarged 
thecal cells m atretic follicles dunng preg- 
nancy are mdisbnguishable structurally from 
the theca-lutem cells of the } oung g^a^'ld cor- 
pus luteum Long after the theca-lutem cells 
have disappeared from the grand corpus lu- 
tcum, enlarged thecal cells are still to be 
found in tliese atretic follicles 


The granulosa-lutem cells are the typical 
glandular elements of the corpus luteum 
Their general structure is sufficiently well 
known not to ment further descnption One 
feature, however, needs more careful exami- 
nation 

Some investigators have suggested that the 
darkly-stammg and hghtly-stammg cells, 
which normally occur m the gravid corpus 
luteum, are indeed two distinct cell types 
Comer (1919) has even descnbed a third tj^ie 
in the pregnant sow 

Dark and light cells are present in everj' 
organ whether exocnne or endocrme The 
nature of the dark cell in different glands may 
varj'^ Thus m the suprarenal and parathyroid 
the dark cells are known to be storage phases 
which ultimatelj’’ degenerate in a large per- 
centage of cases In the goblet cell of the 
bowel and trachea they were found to be ex- 
hausted cells (Gillman, 1939) 

In the corpora lutea from ectopic preg- 
nancies m which fetal death had occurred, the 
proportion of dark cells is recognizably in- 
creased The evidence from other tissues sug- 
gests that the dark and hght cells in the corpus 
luteum merely represent different phases of 
secretorj' activity m the granulosa-lutem cells 
^s in other organs, many of the dark luteal 
cells ultimately degenerate 
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tbc tbeo hrtrfe ctQi hi tkh Rfim emt ti:wo-t»irfa> oO 
ibn aitoUc fiftir*. Fnaa MCtfae. ScWWch Rud 
Wmatunyfin, X9S0. 


\kdtHS Kbratox (1938) that the 

□adear nie of the laton cefl in the nbUt 
tend* to incrttse dunog pttgatitcy We bare 
mcMuitd one bondred nuckl in each of 3 
cuet, at the beginning, middle and the end of 
pregnancy TIm aTvrtge cite of the nucktia 
(and the atandard de\iitloQ) na a* follow 
Caae 4, 63 da)-*, 11 8±r 3 a Caae 10 135 
dat**, 12 i±a 5 a Caae 11 280 da>**, ia9± 
a 3 a- There ts thus no correiatiOT in num 
berween nucJtsar site and the length of grata 
tjon 

Secrflofj gnMula As far aa re can ascer 
t«{n from the available Uteralurc the red 
tinted granule* teen in the theca-loteln and 
granul£»a-iutem cell*, after italnlng with Mai 
lory a connective tis«e stain, baxr not been 
dcKiibed in the human corpus lufeura These 
granules arc not ^lecific for pregnancy as 
Ihej have been otoevNvd in corporal or 3 da)-* 
before tbc onset of raenstiuatlon Tbe> occur 
eroedall) In the eari) month* of pregnaijo 
where 50 per cent of the cell* crmtain wme 
granule*, and gradually dnnlmsh ontn toward 
the end of gestation wWn only 3 per cent are 
granulated cdl*. 

Dnps (rpJo) using the Altmann tcdiinMjoe 
for mitochondria for^ granule* in the corpn* 
luteum of tbc spcrtnophile in the etri) ftage* 
of pregnane) On account of the technique 
used ty her It is not ckar to us whether these 
granoks m the ipermophilc are rmtochondna 
secretory granule*, fat, or a mixture of the 



three Dnp* itafci that in the late stages of 
pregnancy lipofd dropJeU appear wfaidi be 
come abundant ct birth. Following periuw 
the lead given bj \ an dcr Stneht m ha ite^ 
of the bat, ihe bcBere* the leoetion of the 
tutdn cells to be sesous in the hrst half of preg 
nancy and ilpotdal in the second half 
The secretoTT granule* m the human corpia 
hiteum are almost entirel) absent from reOi 
coDtalmng big wuoles or colknd dropkta 
It has not brm passible to establish the fate 
of these granules, but the) mav be tbc pre- 
cursors of the DOQstainabie secretion in the 
vacuoie* of the highlj actiN-e ceQ*. We hare 
not bees able to dem^trate with confidenre 
thefrtranalonnatjon into inch secretiem TTict 
certainly do not give n*e directly to the coi- 
Wd dropJeta. 

La^d Mc)tr (1911) first described tbc 
presence of Lpofd in the corpus luteum of 
pregnancy ^liDer (1914) wbo cocaideTfd aH 
fat to be neutral fat, found no evidence of 
lU eiatence in the gr*\-id corpus hjtetim a 
cept during the putipcmiitL 
Owing to tecnnjcmi cEfficultie* exutiDf at 
that time these ohacnatlooi are not entirely 
free from cntidsni. Meyer used the Sudsn 
staining method on paraffin lection*, whDc 
MiDer regarded the Sudan staming witboct 
prelumnar) chroming as a teduuqoc for dei^ 
oQitratbg neutral fat ool) and not for Bp<xd- 
Marcott) (1914) app^an to have been the 
first to use methods whkh are ippnriTd as 
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Figs II and 12 Photomicrographs of the same scharlach light (crossed Nicol’s pnsms) to show anisotropic hpoid 
R stained section m ordinary light and under polarized Xa'S 


techniques for the identification of hpoid, 
namely, Sudan III and polarized light applied 
to frozen sections, in addition to the now dis- 
carded Nile-blue-sulphate method He found 
that young corpora lutea contained much fat 
in the theca-lutein cells and less m the granu- 
losa-lutein cells Later in pregnancy this dis- 
tnbution is reversed and the granulosa-lutein 
cells then contain more fat than in the early 
months From the third to the seventh 
month very httle fat is present After the 
eighth month, however, the fat reaction be- 
comes marked and this is further intensified 
dunng the puerpenum Some of these fat 
droplets according to Marcotty, were aniso- 
tropic under the crossed Nicol’s prisms, he 
mentions the presence of such doubly refrac- 
tile bodies m the early specimens, but not for 
the later specimens 

Moulonguet-Dolens (1925) found fat to be 
present only very early m pregnancy, dimin- 
ishing considerably after the second month 
He, therefore, considered that the gland func- 
tioned only early in pregnancy He regarded 
the fat staining of sufficient significance to dis- 
tinguish between the corpus luteum of preg- 
nancy and that of menstruation The fat in 
the gravid corpus luteum is labile being incon- 
sistently soluble m xylol after osmication, the 
major part of it was anisotropic, and it formed 
charactenstic pools or lakes, showing a diffuse 
impregnation with the fat stams That of the 
menstrual corpus luteum however was stable, 
isotropic, and occurred as fine droplets 


There is thus m the literature considerable 
uncertainty as to the qualitative and quanti- 
tative distribution of luteal cellular fat at the 
various stages of pregnancy Our own obser- 
vations indicate that the number of fat- 
containing cells is much greater at the begin- 
ning than at the end of pregnancy (Table II), 
and that fat is found at least in some cells 
throughout the entire course of pregnancy 
The fat generally occurs as fine droplets, these 
may later fuse and give rise to large globules 
The accumulation of large discrete lipoid drop- 
lets in isolated granulosa-lutein cells (i to 5 



Fig 13 Photomicrograph of another frozen section 
from the same case as Figures ii and 12 Treated by the 
Schultz method to shon the greenish blue deposits of cho- 
lesterol appearing black in the photograph. X358 
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per low power &dld) b dmracterfatic of the cor 
pai luteum of wdj* pregnuoc) Such cdU are 
ipparentfy rmflnr to the grumkeu lutein ceS* 
of the mTOlatlQgmetutrunl corpus (otetim b 
the Utter however the whole gUod b com 
;)oeed of these iipnd-Udeocelb. Inthegnvid 
corpus luteom the bpend of these boUted ceUi 
U ilso fretraenU) imsotroplc tod Scholtx poi- 
Itire for cix>lesteTDl thus cholesterd wu de 
tected onl> es traces in 7 of our cases In the 
granulosa lutein cefls of the hrst 5 months of 
pregnancy The rcUtI^■e absence of choles- 
terol throughout pregnane) b characterbUc 
of the gniMd corpus Intenra the Impresslan 
gi%Tn bv tCTtbooki that the corpus luteum 
next to the adrenal, is the neatest ntc of 
cholesterol depostion 11 based on the eiami 
natk>n of corpora hitea nndergoing retrogres- 
sion during the menstrual cj’cle Miible cho- 
lesterol IS not found to an\ extent in the 
actfi-elr functioniBg airpuj fateum of preg 
nancy and the traces that are found pro^bly 
represent a degenerative pbenocnaioo of 
hlghl\ acti\T granulosadutein cell*, which 
ha\T failed to recover at the end stage of the 
secretory c\de 

CeBoid drtpieU caiamm and vacudes Cot 
loW droplets In the corpus hiteum of preg 
nanc\ were 6r*t desofljed bv RabI (1899) ai>d 
later bv Pinto (1905) and ViU (1906) MTOer 


(t 9U) found them to be prese n t in jj of »! 
cases and sra* the first to draw ittentfco to 
their ralne as a criterkn dtagnnstic of the cor 
pus luteum of pregnancy Accordliit to inHer 
their qnan&ty showed do rtUtionsLp to the 
dnratioQ of pregnancy the largest amepasts 
were found m a cases of the and third 
months and In a case during the pnerpenom. 

hQUer dted by hlartotty was abo the first 
to draw attentbe to the fact that calafied 
droplet# were frequent m the pregnant corpoi 
hiteum having found them in aH his cases, 
with the excrptKm of one in the second half of 
pregnancy 

Jlircotty (1914) never saw coDoid dreplets 
in the corpus luteum of menstruation, whoru 
be found them In neaih ever) case of preg- 
nane} On analyxing the peotocob fobmlttfd 
b} Marcott) we noticed that those cases of 
corpora lutea of pregnancy which be lUtrd 
coatifned no coiioxf were aufopsr spedosni#. 
Out oh#ervations ibow that the coikdd U vxiy 
bbfle and is verj susceptible to postmortnn 
antolyao. CoDoid dropwts are described bv 
Maicotty as being most abundant In the firrt 
to third months, diminishing In the Utter bail 

ffarotty described calcified bo<£es In 6 
corpora lutca toward the end of piegnaney 
and In 2 during the puerpeiium 
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Fig 16 Higli power photomicrograph to shoa excessive 
amount and nature of colloid occumn^ in the corpus lu- 
teum at term (Case ii) Mallory’s stain, X475 


Portes, Aschheim, and Robey (1938) found 
colloid droplets in every case of pregnancy, 
but never in the “menstrual” corpus luteum, 
and they suggested that this fact may be used 
as medicolegal evidence for the diagnosis of 
pregnancy They regarded the colloid drop- 
lets as evidence of an active secretory process 
because (a) no accompanying cellular degener- 
ation (lysis and pycnosis of nuclei) was seen 
within the cells where coUoid droplets are 
found, (b) it appeared m the early gravid cor- 
pus luteum, which was undergomg marked 
functional activity and its presence was mdis- 
pensable for mamtaimng gestation, and (c) 
they are not more abundant at term and dur- 
ing the puerpenum than m the early months 
of pregnancy 

We are imable to accept this suggestion as 
we have found a quantitative mcrease through- 
out the course of pregnancy (Table II) and aU 
the cytological evidence available strongly 
suggests that the cells contaming big coUoid 
droplets are inactive and many are even de- 
generated We are led to conclude that the 
colloid droplets represent a stagnation of the 
secretion which, m the early cases, appears as 
nonstamable vacuoles in the cell The cal- 
cified bodies are m our opmion merely a fur- 
ther stage of degeneration of the stagnant 
coUoid droplets 

We may represent the sequence of events 
mvolved in the evolution of the colloid droplets 
as follows 



Fig 17 Low power photomicrograph to show the 
marked vacuolation of the granulosa lutein cells occupying 
the inner third of the lutem wall in early pregnancy 
(Case 4) Mallory’s connective tissue stain, X38 4, cap- 
sule, B, theca lutem cells, C, vacuolated granulosa lutem 
cells, D, inner fibrous layer, E, central cavity 

Vacuoles (non — > CoUoid droplets — > Calcium bodies 
stamable <— (stamable (calcification 

secretion of secretion tend- of the coUoid 

highly active ing to stagnate droplets = 

ceU) m the less degeneration) 

active ceU) 

The coUoid droplets are probably not com- 
pletely degenerative secretory products except 
when they become calcified, and it is possible 
that the less dense, colloid droplets may be 
absorbed by becommg reconverted mto the 
nonstamable substances seen m the phase of 
vacuolar formation The value of the coUoid 
as a medicolegal test, as suggested by Portes, 
Aschheim and Robey, is lessened when one 
considers that it is so labile to postmortem 
changes, except when calcified 

Smce the time that MiUer first descnbed 
colloid droplets m the pregnant corpus lu- 
teum, it has always been regarded as charac- 
tenstic of pregnancy CoUoid droplets have 
never been seen m the “menstrual” corpus 
luteum One of our cases of a corpus luteum 
removed at the height of activity on the day 
pnor to the next expected menstruation 
showed the presence of coUoid droplets m o 75 
per cent of cells The possibihty stUl exists 
that this corpus luteum may have been asso- 
ciated with a very early pregnancy If this 
should not be the case then the most reliable 
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dugruaUc criterion b rtfll the mcrcxjetl nnm 
trr of CDliold conUimng ceDi nnee the knrett 
pjorntage recorded for our earf} pregnwit 
corpora lutea irai 6 per cent (tWc II) 
rrhereas m thu caie there were only o 75 per 
cent of colloid containing cefl*. In the port 
mortem apeeimen*, bowe\‘cr on account of 
the greater labCIty of the collofd even this 
quantitative test is of little value. 

THE rUNCnON or the corpus L ITIEUM 
or rREO\,\j.c\ 

The function of the corpos lutenm of preg 
nancy has been in\Tatlgated malnlj bj adopt 
Ing two methods eaperimentaJ and histo- 
logical 

Eidsiem oj tke cortut ItUeum Ijugclv as a 
resnlt of the diwral experiments of Fraenkd 
on rabbits In the early part of the century the 
oplnkm became atabmhed that the corpus 
luteum IS indispensalide for the maintenance of 
pregnancy Aimoreandmorediffercotapeoes 
of animals were used for expertmenta It tru 
tplred that w b e r eaa In some animals the cor 
pus Interim was oecessiry throughout ^ta 
boo, m others it could Iw remc\Td at tomt 
pwnod without mterferiog with the pregnancy 

Removal of the corpus luteum causes abor 
tion In the squirrel (Dripa, 1919) and lo the 
goat (Drummeod Robinson and Asdell 19)6) 
Comer (1938) showed that when bflaterd 
oophorectomy b performed in the rabbit 14 to 
r8 hours after mating (4 to 8 hours after 
ovulation) ova develop to the blastocvst 
stage but the uterus does not undergo pro- 
gestational proHferation and the embrv'o oon- 
scquenll} dies. It b common knowledge 
that. In the rabbit castration after the twen- 
tieth da) b not nccesiixflv followed b\ abor 
Uon Robson (1937) found that abortion 
occurs in hypcmhysectomiied pregnant rab- 
bits however if progesterone b administered 
to such animals, the pregnancy b not ter 
mina tcd. 

On the other hand m the mouse the preseocr 
of corpora lutea b essential throughout pirg 
nancy (Paikes 1918) Castratioii before the 
fifteenth to siiteecth da) leads to abaorplkm 
of the eTnbr)T5 after the fifteenth to sfeteentb 
di) abortion b prccipfUted with an unusually 
high percentage of stilliiirths (Harris, 1947) 
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In pregnant guinea pigj Herrick (1918) «fij. 
onTTttl that castration at various perwdi 
caused abortion m the ma)onU of hb tirimsl 
(15 of 18) but it was possible for pregnaaev to 
continue If the ovanes are rcmcnTd even be 
fore the middle of the gestation peiioJ 
BQiteral oophorectomy m me pregnaiit 
mare on the two hundredth day tl.o Joes not 
nccasaril) Intemipt the pregnane as a fcal 
sras bom on the three nundred and fortr 
seventh da\ (Hart and Cole 1934) 

Coumcr and Gros (1935) obi^-ed that in 
the cat with a normal gestalxm penod of 64 
da)-a, abortion did not occur If the cartntioB 
was performed after the forty-ninth dir Im- 
plantation occurs on the thirteenth ds\ and if 
oopborectom) b practiced between the fif 
icenth and fort\ fifth da) pregnsnev b shrsrs 
terminated 

The recent work of Hartman (1939) ibcrt* 
that eicbJon of the corpus Inteum of the preg- 
oaot mockey cwi on the thirtr fintt dar of 
gestation did not prodnee abortion. 

lo the human female removal of the corpos 
luteum during pregnancy has been practx^ 
Simmonet and Robey (^1939) have revwsrd 
some of (he available liceratare on this nb- 
)ect. These are set out In Table I\ 


TABIE r\ 



Douglass ( 931I reported the persistence of 
pregnanc) after excuion of the corpus hili^ 
4 weeks after the last menstrual period, alu* 
Cbrhet (1932) reported a afmiUr remit in « 
pTcgnancv of 41 days duration Later Jones 
andWeU (193S) deaerfbed a case going on to 

term de^te the eidsxm of the corpus latecffl 

on the tut) -d^th da) of pregnancy 
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On the other hand De Lee (1916) reported 
2 cases and Wilson (1937) 5 cases in whom 
excision of the corpus luteum resulted m 
abortion 

Asdell (1928) collected 34 cases from the 
hterature m whom bilateral ovanectomy was 
performed from the first to the seventh month 
of gestation and found that only 4 aborted 
Asdell pomts out, however, that only those 
cases which oppose the view that oophorec- 
tomy produces abortion have been considered 
sufihaently mterestmg to warrant publication 
Despite this objection raised by AsdeU there 
are sufihaent cases on record to mdicate that 
removal of the corpus luteum m the human 
female does not necessarily precipitate abor- 
tion Obstetncal hterature reveals that there 
has been a growing acceptance of the fact that 
removal of the corpus luteum m the second 
half of pregnancy is unhkely to interfere with 
gestation, but it now appears as if the removal 
of the corpus luteum very early m pregnancy 
also may not affect the normal progress of the 
pregnancy 

Histological The histological approach to 
the elucidation of the function of the corpus 
luteum has not proved very attractive to in- 
vestigators The general attitude up to the 
present has been that the corpus luteum of 
pregnancy is merely a more active corpus lu- 
teum than that encountered normally in the 
second part of the menstrual cycle, that it 
increases for a vanable penod m the early 
stages of pregnancy and then mvolutes and 
disappears These views find expression in 
most textbooks on obstetrics 

From a review of the data set forth in the 
body of this paper the central feature that 
emerges is the extreme activity of the corpus 
luteum in the first and second months of ges- 
tation, the corpus luteum then reaches its 
maximum size, the percentage of cells con- 
taining the sccretorv^ granules and hfxiid is 
maximal, and colloid is present in only a small 
percentage of cells (Table I and Fig 6) After 
that penod there is a fairlv rapid declme in all 
those features which are usuallj'' encountered 
in an active gland One pecuhantv of the 
carl\ corpus luteum of pregnancy has particu- 
larl\ impressed us, namely, the development 
of the cj Stic ca^^tv filled with what must be 


regarded as a very potent hormone-containing 
fluid (Gflhnan and Smyth, 1939) 

This cavity is enclosed not by epithehum or 
blood vessels, but, on the contrary, by a thick 
waU of seemmgly edematous, fibrous tissue 
This structure of the cyst waU is enigmatic, 
since, if the fluid were reqmred by the organ- 
ism, it IS pecuhar that such a strong wall 
should have been thrown down around a much 
needed secretion Nowhere else m the whole 
body IS there to be found a mechanism of this 
type elaborated for facflitatmg absorption' 
We know from what obtains in other endo- 
enne glands that the absorbing cells are m 
most mtimate contact with the arculation 
The general cytological arrangements m other 
endoenne glands are such as would appear 
hkely to facihtate the transport of secretion 
directly from the cells or fluid-contammg cav- 
ities into the circulation 

In the corpus luteum on the other hand this 
very active secretion is walled off, so to speak, 
from the general arculation 
An important point m solving this riddle is 
the appearance m tune of the potent hor- 
monal flmd and the fibrous tissue around it 
Is the dense fibrous layer present before the 
accumulation of fluid reaches a maximum, or 
IS it laid down only after the maximal produc- 
tion of fluid has been reached? 

If, for argument’s sake, we accept the for- 
mer view we must indeed wonder why nature 
has placed such an effiaent bamer in the way 
of the passage of secretion to the central cav- 
ity The cavity is largest when secretor)^ 
granules, hpoid droplets, and nonstamable 
vacuoles are maximal and colloid droplets 
minimal, it disappears at the fifth month 
when the ratio of these inclusions becomes re- 
versed On this hjqiothesis secretory activity 
necessanly takes place across a barrier of 
fibrous tissue and we would therefore have to 
mterpret the function of the corpus luteum as 
follows 

secretory to secretory to involu- to 

acU\nty m 6olh activity 130th tion term 

ascendancj daj declining daj 

If, hovever, we take the alternative \nev 
that the fibrous tissue is laid down only after 
the maxnmal production of fluid has been 
reached, and that the function of the fibrous 
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tinoe b to w»Il oC a mplai of ■ccrtbon ■which 
15 not reqmied by the organbtn then we 
wodd ha\-e to Intcipret the funcUoa erf the 
corpuj hiteum as follow* 
iwrctoc 7 »ctKtt7' tn uccaduKj] U 1 ImoJo- I to 

1 6ai^ I tin I tem 

Ptueluty actMty In d«i3o* ( dty ( | 

IlTiat fa the itatc of the laton rrlfa in inch 
coipora lutea as aDDtam abundant hiteal 
fluid? The hbtologLcal criteria point to theft 
bring In a state of great funetjo^ activity as 
evidenced by the numerotts secretory grander, 
the huge Dortstainablc vacuoles in the cell 
the masriie «7aaQtidei of flne lipoul and abo 
by the state of the Golgi apparatus which b 
so huge as to be onparalleM in sue by any 
other Golgi apparatus lodudfag even tltt mo- 
tor iier\t ecu E>Tn though these rri1» ®rt 
obviously In the throes of great secretory ac 
bvfty alarge quantitj of senTtion is acenron 
lating lo the celU aa iMQstalnabk substances 
In the form of \wcQotes ancrUter u the stain- 
able colloid droplets, the latter tecreasbgpm* 
grearively In tixe and numbers. It is dear 
that the ctlmalus for elaborating se a etion is 
bring condnuaDv appbed m the early weelu 
of pregnancy and that the crifa are rt^wndlng 
m an excessive manner IThether any of thb 
te c f et K m fa poured directly from the crib Into 
the rirculatwn fa difficult to say but there fa 
abundant evidence that <pdte a consIdeTahle 
amount of the aecretkra is bring stacked up 
In the ceils. 

There are two p r o ceaaes on the seartojy 
cyde of the glandolar cells the first fa tl» 
clab^Uon of the aecretiou b> the cell and the 
second b the dbchaigc of the secretion from 
the ceD These processes must be dependent 
upon two (Efferent and antagonistic or smer 
gic stimuli for we know that crib can form 
tbelr secretion but are unable to discharge It 
until the appropriate stfinulu* b appEed thb 
b seen for example in the adoar cell of the 
pancreas, where the lymogen granule* may 
crow d the cell but are only dbeharged when 
required. 

In some endocrine glands, the thyroid for 
example the discharged secretion may be 
stored for some pencid in foTUcles lined by 
eplthelfum. These follides arc tag or iroaD 
and the slie of the fofllcks depends upon two 


factors, namely the rate of fonnatioD and the 
rate of absorption of the secretion Iftbethr 

rofd cpitbrilum fa forming its seaetioci ind 
dbeharging it, as b generallv thought, mto 
thefolhcie and if the absoiptfco bprrrr^mg 
at the same rate as its formation then rWy 
there win be no increase in the liie of the W 
Ifde, If however the secretioo U btin|; 
formed at a much greater rate than Jt b bncg 
absorbed then obviomlv the thyroid foflide 
fncreasei in ifae. The fomtaliou of cyiti h 
the thyroid and pituitary as weD as In other 
endocrine glands seems largeiy dependent on 
these two factor*. 

If we apply to the corpus lutnrai around the 
fiftieth to sixtieth day interval of pregnancr 
the pnndplc* vhidi seem to apply (o endo- 
trme ^an^ like the thyroid and the rituHirr 
we see that the lutrin ceDi are highly actne 
they are obvfcnalv forabf the secretioo which 
b amnnulatlng in the cells fa the form of 
vacuoles and even of fcss eaifly ahsortatJe 
cntloid. Some of this soertbon may bepenrrd 
into the drrulatioQ but a great deri of the 
semtkm b also accnmuliting fa the central 
cnvltT where it becomes willed off fa a byex 
of connective tlssie which either exchtdes the 
secretioo from the orrobtioo or alkiwi ti to 
enter only very slowly In short the lea ebon 
b unnecessary to the organism at the fiftieth 
to sixtieth day ThfadrnanftanceaFpeaJstci 
US to explain the accumulation of the fluid sod 
the dcvTlopenent of its turroundictj fibroui 
wall 

The condusfon we have drawn, therefort, 
from the histological features of the corpoi 
luteum b that the hiteol secretion poured into 
the central cavity b probably not required 
(from between the fiftieth and detieth dsr*) 
in the (niantity it is elaborated 

Eiosion experiments fa the humsn female 
and in moakeyi sbenr that, at least In a large 

number of well authenticated cases theawpe* 

luteum 13 not reallr essential even in the cariy 
phases (50 to 60 days) of pregnanev The hls- 
toIocKil appearance of the earl) gra -id coc 
pus luteum m our oien opmion corroborates 
the conduDon which might be based 00 tbow 
(apenmental findfagi. 

Tlu'^cntical d*nM[ pTtpttncy Tw 

structure of the corpus hiteum underguo 
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important modifications from the fiftieth to 
eightieth days of pregnancj' At this period 
other important reactions are taking place m 
the body 

Thus Browne and Venning (1936), and 
Evans, Kohls and Wonder (1937) found that 
the excretion of gonadotropic substances m 
unne rose sharply between the fortieth and 
fiftieth day after the last menstrual period 
The maximum concentration of this hormone 
occurred between the fiftieth and sixtieth day 
and then fell rapidly between the sixtieth and 
''ighty-fifth day and then more slowl}’’ to the 
one hundred and twentieth day being there- 
after mamtamed at this low level MacGregor 
and Stewart (1939) however, found that the 
excretion of gonadotropic substance rose 
slightly toward term 

Pregnandiol glucuromdate is excreted m the 
unne of pregnant women It is regarded as an 
inactive product of progesterone MacGregor 
and Stewart showed that in a normal preg- 
nancy the pregnandiol excretion is relatively 
high between the sixtieth and eightieth days 
of pregnancy Thereafter it falls to a rela- 
tively low level, at which level it remains until 
about the two hundred and fortieth day , then 
it nses rather sharply and is mamtamed at this 
level until immediately before partuntion 
The results of MacGregor and Stewart differ 
from those of Browne, Henry, and Venning 
(1937)1 in that the former investigators found 
a high early level, whereas the latter showed a 
low early excretion Browne, Henry, and 
Veniung, however, pomt out that they were 
unable to establish the hmits of normal vari- 
abihty 

Again, Smith and Smith (1938) studied the 
metabohsm of estrogens in woman They 
otate that from the time of the second missed 
period the excretion of estnol is increased at a 
much more rapid rate than that of estrone, 
resulting in a higher ratio of estnol to es- 
trone Precedmg delivery the estnol excre- 
tion dropped off markedly and there was a 
concurrent augmentation m the potency of the 
estrone fraction 

Supenmposmg the curves of MacGregor 
and Stewart on our omi, both the excretion of 
the gonadotropic hormones and of pregnandiol 
correspond very closely with the structural 


alterations takmg place m the corpus luteum 
dunng pregnancy especially at the “critical” 
penod This paralleling of the biological and 
morphological findings occurs with such reg- 
ularity that it cannot be regarded as being 
fortuitous 

It seems to us that the first 80 days of preg- 
nancy IS a “critical” penod and is deserving 
of more intensive mvestigation than it has 
hitherto received If we could at the same 
time follow histologically the reactions of the 
human uterus at this penod, as Wislocki and 
Streeter (1938) have done m the Macaca 
rhesus, there is httle doubt that we would be 
m a better position to determine the factors 
responsible for early implantation and the 
altered metabohsm that takes place in early 
pregnancy 

SUMMARY AND CONCLUSIONS 

The gross anatomical and histological fea- 
tures of 13 cases of corpora lutea of mtra-uter- 
ine pregnancy have been descnbed Attention 
IS drawn to the importance of exaimmng fresh 
material, otherwise the very labile cellular in- 
clusions like the hpoid and colloid rapidly 
disappear after death or after removal from 
the body 

Corpora lutea removed from patients with 
ectopic pregnancy, in whom the embryo or 
fetus IS dead, exhibit structural alterations in 
the contents of the lutein cells and the central 
cavity 

A curve of the growth of the corpus luteum 
throughout pregnancy has been constructed 
The corpus luteum mcreases rapidly in size 
after the fiftieth day of pregnancy This is 
maintained until the sixtieth day when it 
diminishes m size due to the gradual obliter- 
ation of the central cavity and a diminution 
in thickness of the fibrous tissue surrounding 
the cavity The lutem tissue remains fairly 
constant in size throughout the course of preg- 
nancy 

Speaal attention is drawn to the develop- 
ment of a central cavity contaimng a potent 
hormonal fluid 

The theca-lutem cells reach their greatest 
development at the second to third month 
and disappear shortly after the 1 obhtera- 
tion of the central cavity The^ granulosa- 
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lutdn cdli pciibt throughoct pregatno 
Tbe two tj’pc* of cells contain tecretoi^ 
prtnules, lipoid and ciiromidlal substance but 
the granuk»a 4 atein cdls contain In addition 
Nicuoles and colloid droplets, 

Correa of the Incidence of lipoid aecretor> 
granules, and colloid droplets have been con 
itructcd These show that lipcids and aecre 
tory granules are most numeroot hi the early 
months of pregnancy and dlrntnuh toward 
term whereas the coUofd dropfeta are few (n 
the early months oi pregnancy and mcxease 
itcadil} until term. 

Chromidial substance dlm{ni«>i^ ^th the 
progresa of pregnancy 
Tbe secretion of the granulosa lutdn c^lU 
appears as non-itainable secretion in vacuoles 
winch are dlstribated most abondantJ) In the 
cells occopying the Inner third of the Intcfn 
waD close to the fibroos U\tt separating the 
lutda cells from the central osMty Stagna 
tion of the contents of these vacuoles leads to 
the fonnabOQ of the itainahie colloid Co&old 
Is not absolntely speoBc of pregnancy since 
o 75 per cent of the cells contained colloid In 
a corpus luteum which was reemve d on the 
day just p receding the next expected men 
■tTTiation. 

Caicnrm salt may be deposited m tbe cot 
loid this IS regarded as a hrrtheT degeoeratkm 
of tbe colloid droplets. 

The function of the grand corpus lotcum Is 
re-examined. Tbe accepted viewpoint that 
tbe gravid corpus Intenm begins to Involate 
only in the second half of pregnanev b called 
into question and it b suggested thit loxvita 
tion may have commenced as early as the 
second month of piregnancy 
Speaal attention U drawn to tbe hftbth to 
siitjeth^dav of pregnancy which we have 
termed the ciiucal period of pregnancy 
At thb particular time tbe oorpos hiteum 
oodergoes marked structural changes whkb 
paralld the metabolic dbturbaoces In the body 
as Indicated by the excretion in the urine of 
pregnancEoI, gonadotropK substances, and 
the three est ro gens — estrone estradloi, and 
cstrioL 

Tbe histological criteria (hagnostic of the 
grarid corpus luteum are shown m tbe ac 
companying cianificatiem- 
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CARCINOMA OF THE THYROID CLAND 
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'■ I ^HE nranber of propMcrf metbods lor 
I diuifyuig inall grunt of the 

I thjToid ^and Ij evidence enough that 
tbm Is httle unmmuty of opmioa 
with regard to grouping vanatucs of maSg 
nant change In this organ. Trbe published 
studies also Indicate that there are no uol 
fonnly accepted criteria for separating defi 
mtely benlm from early malignant [q 

the thyroid gland. Our study has been under 
tahen to End a means of danfymg con 
fask)n 

The published methods of dasslfylng car 
dnoma of the thyroid gland vary from a divi 
eloo Into sdirhoos and medoHary typo (i) to 
an arrangement of six groups with sArral aub- 
divulons (14) Behrec n these extremes many 
differrat methods have been nggested for 
tabulating the vanaiiocs la maUgnanl disease 
In this organ (5 6 8 10 ii i>) Some arc 
based primarily opon the pathological chsrac 
terlftics vhQe others corr^te both the cluu 
cal Mnd puthologtcal ftnHinp . It IS OUT OpUUOD 
that a tatbfactaiy dassihcatioa for nuhgoant 
disease of the thyroid gland must be one that 
f Into accoimt both clinical and palhologi 
cal observations. 

We ba\-c studied 63 cases of thyroid gland 
<£sease, dearly mahgnant or susp^ed histo- 
logiadly to be to a^ we have grouped this 
matenaJ accorcGng to seMaal of the proposed 
dassi&catioDS From this comparison of meth- 
ods for dassifymg thyroid gland cancer we 
now fed that the oue best suited for geoerai 
use was surges ted by Qute ai»d Warren (3) ^d 
it Is as fouows Group I (a) Adenoma with 
blood \TStel mrasioci, (b) ilalignant papfllaiy 
adcnocjatomi Group II adcnocardDoena— 
(a)aIvcol4r adenocardnoma, and (b) papfllaiT 
adenoaurinoma Group HI (a) squamous cell 
Frea ta« SoTidl itma W tW Albaar Uc^vtil 9 l 

Ihwtital. ud DvpMtaaa •! Sariarr 4ai} rtlhelaD 

Al^ar CoJl«ni Lumtr SJbu> Naw \mk. 

ProiWce u n* cmU Bartiy ti tS* Ajboicu 

far tb* tOd7 af 0<MCT afchMtf UjumO. A;nl |-HT »>*■ 


or epidermoid carciiioma, (b) rmill cell car 
emoma, (c) giant cell arctnoma, and (dl 
fibrosarcoma. 

c ba\T tested the practical \aloc of dm 
classification by itodnng routme •ectloos of 
cases teen during the last 17 yean. Of the 63 
cases In which cxaminallotis were 
were accepted as malignant and 9 were benign 
as will be made dear later Many of the ctset 
occurred within the past 5 years but since lik 
Is primarily a report deslmg with tie patho- 
logical manifcstatioiis of thyrotd cancer aid 
thnr correct interpretation, a stody of the 
tissuea from these recent cases has been is- 
duded AH cases are from the service of Dr 
George £. Bdlby to whom the aatbon tie 
indebted /or pennissioc to pre s ea t the ma 
tenai 

IV dasnficatioD of tfayndd gland aeo- 
plasms is difficult because of the vamtlocLi in 
enteru that are emplo>td to diflemtiate 
definite/} benign from eariy maHgnaat 
ooos- Thus, Graham (9) itresKS blood ^'essd 
ioN'asloQ while others emphatiae the degree of 
cell anaplaala (ta) or Invasun of capsuk the 
pr es ence of mitoses (») or dlmmlly by recur 
rent* or metastasis of the tumor (7) astldib 
recognmng malignant change. In the more 
ad\-anctd group II and group III lesiooi the 
problem of pcthologjcal diagnosis Is k» sed- 
euj because there is gco«^ gnsnimJtr cf 
opinion of their nuLgnant nature. liedonot 
wish to emphame difTereocei of opmioo In the 
subdivisioas of these groups aiif we hare 
therefore confined our daouskm to the dc 
\eIopQient of crifena for reco^tion of group 
I tumors. To make certain that we pfoperir 
mterpreted the histological changes for each 
group in the daswficauoQ empjioyed, we coo- 
■ullcdDr hhiddi Warren wi» grxeixafy ci 
amincd all of the sections and mode several 
suggestions 

The method adopted for this study was to 
examine the roatine sectionj and tabulate in 
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TABLE I —CLINICAL COURSE OF PATIENTS IN THIS SERIES 



Operation pnor to Jonuao >935 

Operation Jonuary I 1935 to March i 1940 

Clinical 

Diagnosis 

No 

Coses 

Sex 

Alist 
5. well 

Dead 

otcarci 

noma 

Dead 

other 

Recur 

rence 

No 

Cases 

Sex 

AH\c 

N well 

Dead 
of card 
noma 

Dead 

other 

Recur 

Tcnce 

Be 

nign 

Mnlig 

nant 

Group I 

Malignant adenoma 

S 

F 

3 

X 

o 

1 

o 

8 

F ■ 




0 

1 

I 

Papillary adenocystoma 

4 

F 

X 

a 

o 

o 

5 

F 

1 ^ 

0 

0 

a 

1 s 

4 

Group H ; 

Adenocarcinoma 1 

8 

F 

5 

1 

a 

I 

o ' 

7 

1 

6F 

iM 

a 

1 

4 

1 

0 

1 

9 

6 

Group m 

Large cell 

S ' 


o 

6 

o ^ 

1 

o 

4 

F 

0 

4 

0 

0 

1 

I 

li 

Small cell 

4 

aF 

aM 

1 

3 

o 

o 

I 

M 

I 

0 

0 

0 

0 

S 

Totals 

10 

36F 

3M 

10 

i6 

1 

o 

3S 

23 F 

aM 

13 

S 

J 

I 

3 

27 

37 

I/OSl 

3 















each case a wide vanety of pathological 
changes Thus for each tumor such facts as 
vanation m tissue architecture, invasion of 
veins, capsule, or adjacent tissues, and the 
character of the stroma -were recorded Also 
enumerated were vanations m the cellular 
morphology, the presence of mitoses, and the 
degree of anaplasia These tabulations were 
studied to learn whether predommance of one 
or several features could be rehed upon to 
separate bemgn from mahgnant lesions It 
was found that tumor tissue mvasion of veins, 
capsule, and adjacent tissues constituted the 
most rehable mdications of the presence of 
malignant disease m the thyroid gland 

In any examination of thyroid gland tissue 
the first mdication of mahgnant change is de- 
parture from normal tissue architecture Acmi 
are more numerous and compact m some types 
or show marked papillary formations m others 
The presence of solid sheets or cords of cells is 
an ommous variation from normal These 
findings lead to a study of vanations in the 
mdividual cells, such as abnormahties m the 
size, shape, staming reactions, and whether or 
not mitoses can be observed 
If these atypical vanations in the tissue 
architecture and cellular morphology are found 
to exist, the presence of mvasion is the great- 
est aid in determining whether or not the 
tumor IS malignant Such invasion, as en- 
countered m routine sections, need not mclude 
vems although careful search will usually 


demonstrate their mvolvement m mahgnant 
cases In encapsulated neoplasms, definite 
evidence of extension of tumor tissue into or 
through the capsule is as important, m our 
opinion, as vein invasion In non-encapsul- 
ated growths, invasion of adjacent tissues also 
Carnes the imphcation of malignant change 
Care must be exerased to prevent confusmg 
epithehal masses caught in the sclerosis of a 
benign adenoma with true mvasion The 
penetration of tumor tissue into at least one 
of these three structures has been found in 
each of our mahgnant cases and a study of 
addibonal sections has demonstrated vein in- 
vasion in those m which capsular mvasion was 
the first mdication of caremoma 

Endothehum covered masses of tumor cells 
found withm a vessel are regarded as indica- 
tive of vascular mvasion It has been possible 
m some cases to study these masses in serial 
sections and they have been shown to anse 
from tumor tissue penetratmg the vessel wall 
The manner in which the mvasion of vessel 
mamfests itself m any given preparation de- 
pends upon the plane of the section m relation 
to the entrance pomt of tumor mto vessel 
Thus, m some cases one may see cross-sec- 
tions of papdlary mgrowths which appear to 
he free m the lumen of the vessel To avoid 
mistakmg artefacts for true mvasion of vems 
withm the substance of a tumor, it is neces- 
sary to demonstrate the site of penetration of 
the vessel wall, however, a large capsular vein 
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Cburt Act dktdbalioa Cor c»cfa fracrp *n>, 

CroKp I. cnaa batcfard mti, Crgcp U, dkcou] UmJ 
»m», Otoo m. 

filled with tamor tiuue »bould be knked upon 
u evidence of vatoiUr Invuioa e\wQ thouefa 
thepomt of eotrtoce of tumor u oot •«». 

Figura I tod t IxxSate types of tboonnal 
appaunng tlnToid epitheliom that ina> be 
coofoaed arith mafigoant <£aease. Nloe wch 
turnon have been carefoDy ejcamincd and 
eliminated from thl» report because dose 
■Uidy revealed that the adennmai <Cd not 
inva^ then capsulesoriarTOtmillngtisauea and 
•bowed no evidence of Invading \Tina. ^e 
direct attention to this group b^u»e of the 
diigDoatic problem it presents to the pathof- 
ofiat- Some adenomas to doaelj resemble 
malignant tumors that evm eiperienced path- 
ologUtidiffer m tbcir opJnkmi. rigureasanda 
illustrate such a tumor In these bocderline 
cases a stod) of severaJ sectioiis, preferablj 
tenal. In additioci to the routine prepaiationa, 
is neceasary before the patbologm can differ 
entiatc benign from miEgnant letiocta. To 
enable the pathologist to ri%T an oednion 
baaed upon all significant evidence available 
a bnef aJniral abstract should be sent with tbe 
specimen. Attention to this detail will give 
the pathologist a better opportunity to inter 
pret the hbtoiogical changes and will im- 
measurably increase tbe value of his report. 


In group I were a a patienU represcatiit 40 
per cent of tbe entire senes. It b of Interest ta 
note that a of the deaths and 3 of the 4 mro 
rrncEs look place la patjents presentnig tbr 
papillary adeoocyitoena type of tumor Tso 
reaurences one listed as dead of frrlmim 
in Tabic I occurred 5 yean after opefiti®. 
Two other recurrences, one listed as iVsd of 
ca m nom a in Table I occurred 3 yein after 
operation. Tbe 4 piatients Evuig bejoed the 
S year period ha\T survfvTd 9 to 11 jears. 
The paoent ali\T 9 jTirs after our opentMi 
bad an adenoma of the thyroid gland renwred 
to December I9JO Through the courtesy of 
Dr J L Donhaoscr and Dr J T Oemmer of 
Albany the slide from the ongmal tumor his 
been made avaOabie for our study We regtrd 
the lesiofi as a malignant adenoma with %-an 
Invaaion. This patimt, thacforc his had s 
recurrence after 10 years, and b) Its iu n gn l 
an arrest of the dbossc for 19 yean. 

In group I were 13 sufenomas with evidme 
of vdn invasion These aitwe in so called fetal 
adenomas and exhibited closely packed sqbL 
Nine tumors were of the papolaiy tdeao- 
cyitomi type These were chajaderised by 
one or two laym of epiihehil cells coveririg 
finger like projections o( stroma. Tbb listo- 
logical feature was not alwaya associated nti 
groaa cyst formation The Invasive qualities 

these two types of tumors, as indialed br 
their citenaion Into vemi, capsule or adjacent 
tisaues, must be demoostrated before they 
may be Included in thb group u truly miEg- 
nant tumors. 

There were fifteen patients In Group II »7 
per cent of tbe series. Tbcie were 6 patietits 
who lived 5 or more years aJtboogh 1 tSed 6 
years after operation torn Parkinson s dbet* 
and artmosderosa (listed is dead of otha 
(fisease in Table I) Of the 3 r on s m ipg * 
have lived 8 i has lived 10 and 1 have li ed 
II years. These 6 cases represented 75 per 
cent 5 year carts but the fallacy of smiD mu^ 
bers was obvious. Fourof tbe d dtaths Id t^ 
group occurred In patients operated upon less 
than 5 years ago One of these di^ aft® 
opoatioei 

The adenocarcbomas In group H were 
either alveolar or papHlarT b type « 
blbted more easily recogmied malignant dJ*- 
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lived for an a\'erage of 8 3 monttu after opera 
tkio, with a nMjimnm of 17 moQLha. One 
died alter operaUoo 

The histolopcal dtao^ of tnmon m froup 
in lea%'e do dnbt ai to the mah^naat nature 
of the procesa, bat in certain le«u there is 
(Merrnce of opinion as to whether the tumor 
Is of ectodermal or tDcsodermal origin. Fur 
ther InNTsUgatioa is oeccxsan to anrwer this 
question. 

In thu series of f m treatment ooosbted of 
entiiion wheoc\'er possible In dinkally m- 
openble cases a biopsy was taken and deep 
I ray therapy advised The fact that this en 




vh 


t 6. lUmjul saJIfBtst |mb| hKa 


Other Mtients ta this group are dead now but 
lived for an a\Trage of 8 t months after opera 


tire senes has been treated by ooe Indrvidnal 
adds value to the rtsnlti obtained. 

In fitnip I X rav tmlment has been tm- 
pJoyrd In recent cases only j for s recumoee 
witn ultimate death, 3 foUowing eicisiofi of a 
reoimnce, and in oolv i case folknmig the 
primaj) operation All others in this Gronp 
were scijected to subtotal thyroideclociy witn 
removal of the tnmor 


In gremp n 3 cases, dinlcalh inoperabJe 
were treated by deep r raj theis^ after 
bsopsj Two are dead and one itiH hvei with 
known metastases to bone. A recent case hii 
been treated after the primarj r em oval of the 
tumor 
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Small cell carcinoma 


Fig lo Giant cell carcinoma 


Group III cases were nearly all treated pnor 
to the modem, multiple small dose method of 
roentgen therapy One patient is alive more 
than 6 years and received i,ioo r m 6 treat- 
ments AU others are dead except one patient 
operated upon dunng January, 1940 
We agree with many that surgical removal 
of the cancerous gland in combmation with 
some form of irradiation offers the patient the 
greatest hope for permanent arrest of this 
disease When the pathological exarmnation 
reveals mahgnant change m an adenoma dm- 
icaUy considered bemgn, the prognosis must 
be guarded Because of this uncertain out- 
come, we can not agree with those (13) who 
feel that deep x-ray therapy is unnecessary 
for this type of case 

General considerations of this series as a 
whole revealed no new features The age dis- 
tnbution (Chart i) was in keepmg with the 
published statistics The sex was of interest 
only so far as 4 of the 5 males in this series 
were found to have the most mahgnant form 
of thyroid carcmoma The incidence of can- 
cer in relation to aU thyroid operations for the 
period covered by this study has been i 5 per 
cent In relation to nodular goiters only, the 
incidence of cancer was 3 per cent Forty-one 
of the 54 patients gave a history of goiter for 
one or more years pnor to the time of the 
operation 

The lack of a standard terrmnology m the 
classification of th^TOld gland cancer, makes 
statistical comparisons with the reports of 


other authors a dangerous practice, because of 
the uncertainty of properly mterpretmg the 
catena employed We have already mdicated 
how we made certam that we understood the 
catena for the classification we have used and 
we can safely say that our study has con- 
firmed the practical value of the classification 
of Clute and Warren 

We emphasize that this method of grouping 
thyroid cancer cases conveys definite prog- 
nostic mformation to the chnician Thus cases 
m group I, show pathological characteristics 
that result m low mortahty, while the highest 
death rate is to be expected m cases with the 
features of group III We have indicated the 



Tig II Giant cell carcinoma, spindle form sometimes 
confused with sarcoma 
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riiscrcponae* of our cnall sene* Id compMisoQ 
with rmorti of Urper rnunlxm of c*sei (6) m 
which for cxarapie the progDo*b in poop 1 a 
for a j nmival in about 8o per Cfnl of 
the pabeola, E\Tn with thii rather gpod out 
loot deaths from these tumon do occur and 
recorrcncc of the disease after long intervals 
ma) take place. Group 11 neoplasms are old 
mateU rwponilWe for death In appronmately 
66 pet cent when a suffioeut number of cases 
areanalvied Ihc correct cfiagnoiis of a group 
III tuiDcrr cames with it the prognosis of 
death within a rear to aD such unfortunate 
patienta with but rare acepdota. 

In this presentation attentloa has been 
caDed to the muldpliatj of the damhcatlona 
of thyroid gland cam noma and the belief la 
ej^ressed that a lack of uniformly accepted 
entena for the pathological dtagoovs of ma 
ligniat disease in this organ may be at least 
in part rtspoosibie for the confudon It mav 
be due in part to the £act that verj few In 
x^ftimtors bav-e bad an opportonlt) to study 
a serin sufTidcntl) large to be of stattsUcal 
^ 1 h^e It a apparent, bown'er that \Tr> 
Little advance toward a sedutkm of the peolv 
lem of pttbological dugnoss of Unrold gland 
cart^so^ has been made emce the report of 
Graham m :gt4 wbea be atre as ed the import 
ance of blood ntssc I invasion but also indi 
cated the importana of capsule in\-aak>o as a 
enteria for malignant change ^e bav-e not 
been able to dlscoirr any new arflena from 
the itody of this small senes but we hare In 
(heated the practical >mlQe of lel^g upon 
evidence of tumor tiawe invasion of surroimd- 
mg structures as encountered in routine 
sections. 

The authon admit the InadequaCT of nom 
ben m this stud} and do not therelore draw 
apeofic conclusions. In om opinloo it is dc 
suable to plan a method of concerted study 
that wiU l«d to conduslotis which will war 
rant utufonn acceptance. Such a plan would 
be based upon a coDeclion of all material pos- 
sflile gathered together m one place with 
statHtical interpretation b^ ciqienenced path- 
ologists. 


rjioLxat 

r The dasrificatlcm of tbiToid gland oo- 
ctr IS not entirely Mtufactorv possiUi be 
cause of the lack of uoffonnh' accepted oi 
tena. 

2 FIft} four cases of thj-roid gland car 
dnoma ha\-e been tnalyTed to determbe 
what future studies ma\ help to darifv Ihk 
confusion 

3 From this analysis it appeared that a 
statrstical study of a bure number of tumcn 
collected from all poasiWe sources moit be 
made to assure urilform acoepUnce of the 
criteria for and the ciassihcatkm of maT^ 
nant disease of the thnoid glaikL 
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THE TRANSPLANTATION OF SKIN AND SUBCUTANEOUS 

TISSUE TO THE HAND 

SUMNER L KOCH, iM D , F A C S , Chic-igo, Illinois 


T here are many clear cut indications 
for transplanting normal covenng tis- 
sue from one part of the body to 
another, and in particular from a dis- 
tant part of the body to the hand Flame and 
hot water bums, electrical bums, destruction 
of covenng tissues as a result of severe infec- 
tion or excessive irradiation, cmshing and 
avulsmg injunes, burns due to powerful chem- 
icals all occur with distressing frequenc)' in the 
practice of everj' surgeon To replace the de- 
stroyed tissue with normal tissue at the earliest 
moment that it can be safely accomplished is a 
sound surgical pnnciple Time, expense for 
hospital and patient, and, most important, 
function wiU be saved if raw surfaces are cov- 
ered as early as possible with some form of 
graft or flap 

One cannot forget, however, that, if a pa- 
tient’s vitahty IS below normal, transplanted 
tissue heals with difficulty Long continued 
suppuration, repeated losses of small amounts 
of blood, perhaps lack of good food, are all 
important factors If a patient’s reparative 
processes are at a standstill a graft, in par- 
ticular, taken from one part of the body 
and temporarily deprived of its blood supply 
cannot be expected to heal over a raw surface 
Blood transfusion, sunshine, ultra-violet ra- 
diation, vitamin therapy, and good food are 
all of value m making the patient a better 
operative risk 

In determimng what procedure should be 
followed in a specific case several general prin- 
ciples should be kept in mind 
I The fate of the transplant depends ujxin 
the development of an adequate blood supply 
before cellular starvation and resulting ne- 
crosis take place The thinner the graft the 
more certain it is to survive, simply because 
there are fewer mouths to feed The more tis- 


sue one attempts to transplant the greater 

c f^P'fteDmsionofSurgery Northwestern University Medic 
Read before the Minneapolis Surgical Soaety Mine 
apolis, Minnesota^ February i 1940 


the need for nutritive blood semm to main- 
tain life With each added micron of thickness 
there IS an added hazard that a graft (and by a 
graft, as distmguished from a flap, is meant 
tissue which is completely detached from its 
original blood supply and transferred to a new 
site) wiU not survive 

2 In direct contrast with the advantages 
of the thin graft from the standpoint of cer- 
tainty of “take” are its disadvantages from the 
standpoint of functional result The thinner 
the graft the less adequately it protects the 
underlying tissue, the more easily it breaks 
down when subjected to imtation or trauma, 
the more certain it is to contract and when 
laid over a flexor surface to favor develop- 
ment of a flexion contracture With each added 
micron of thickness there is added assurance 
that the graft, if it survives, will give a satis- 
factory result from the standpoint of function, 
appearance, and freedom from tendency to 
contract 

3 Weighing the advantages and disadvan- 
tages of grafts of varjnng thickness it is ob- 
vious that the thicker the graft that can be 
apphed with assurance of survival the more 
satisfactorj" will be the final result If the raw 
surface is successfully covered, however, a 
graft which is too thin to form an adequate 
protection can be excised at a later date and 
a full thickness graft or a pedicled flap substi- 
tuted for it with ever}^ assurance of success, 
because the newly formed raw surface will be 
free from infection If one attempts to trans- 
plant too thick a graft and it fails to survive, 
nothing IS gained, valuable time is lost, and 
the raw surface stiU remains as an open wound, 
a potential atrium for further infection, and a 
site for the formation of the inevitable scar 
tissue which constantly forms as healing pro- 
gresses 

4 Certain structures require for their pro- 
tection and normal function a covering of 
subcutaneous tissue as weU as skm, and we 

IS7 



SimGER\ GY\ECOLOG\ \XD OBSTTETRICS 


158 


knoTT of DO wiy of truuferrin^ mbcnUiMOus 
tlfsoe with its covering sfcfn acept by the osc 
of a pedtmcuUted flap Furthermore, these 
same structures— teodooi, nerves, the w«Ili 
of Uood vessels, bones, ioint enpstJet— are so 
poorly supplied with Wo«l vessels that a graft, 
as distinguished from a fiap laid over tbm 
cannot be eipceted to survive, thnpl> because 
there is so little vwscular tisiae from which 
new capOlano can dci-elop to provide a blood 
supply for the newlv transplanted tisne. 

5 Any oce of several complicating factors 
may add a sufficient haodlcap to sur 
vival of the transplant impossible. Chief of 
these a infection arxl so diaastnxii la the effect 
even of a low gride Infection that we never at 
tempt tolay a whole thlckneis graft over agrin- 
ulaang surface or the yellow base left b\ the 
exosKm of exuberant granulation tissue no 
matter bow healthy the granolauons appear 
or how eTceDent the condlrion of the patient. 
Furthermore, only in onusoaf (nstanceaaie we 
willing to la> a flap with an assured blood 
supply through iu pedide, over a graoulatiog 
surface, so concerried are we over the de 
ftructiva effect of even a few bacteria 00 the 
vulnerable subcutaneous tosue which foms 
the uDdenurface of the flap. 

6 The extravasation of oolv a tmall 
amount of serum or blood undemrath a graft 
may form an impassable barrier to the In 


growth of budding capQlariei, If ever) squirt 
mllfimeter of the ^t fa pressed imootfa 
against the undcriving raw surface and hdd m 
position with acouateiy placed sutures and a 
pressure dressmg, such extravasation b im- 
lilcely to occur aod the most fanjrable con 
ditlons for rapid formation of the new cxpi! 
Ui> DCtwort are afforded. Noooeliasfi^j 
sbrf these facts roore pemstentlj’ and eflfc 
ttvel> than Blair Brown and thor associates 
and DO one has described so srcQ the Tajuus 
methods available for maintaining pressure 
over a graft or demonstrated so condiafvrir 
iu bnportance la securing good renlu. 

J it is to Blair and Brown too thataearc 
ebted for constant emphasis 00 the impor 
tance of dean cut exaskm of redundant grin 
ulations so as to provide a smooth jtUow base 
Over which to applj a graft of intenneifiite 
thlcknm. If an i^ecUd wound has been 
d rcJ B c d with scTupnlous cleanly care from day 
to day and with the coostant ap^catloo e<f 
nonge pressure outside the sterile drciasg, 
toe graoBlatJons may beoMoe 10 flns and 
healthv that do exoswe of granulatlAi to- 
rue U neceaaary Freijuently boweva «*ae 
exuberant grow t h and coDgestictn develop, 
and a soft congested, granolathif sarface, 
which proiects above the level of the bit 
rounding sWi , does oot form a favorable base 
upon wbch to lav a graft. 
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For the great majonty of cases with a sur- 
face defect of the hand we have come to de- 
pend upon one of three types of transplant 
the graft of intermediate t^ckness, the graft 
of whole thickness skm, and the pedunculated 
flap (Fig i) Rarely the thm graft with httle 
derma and the pmch grafts of Reverdm or the 
thicker grafts of Davis offer advantages over 
the graft of intermediate thickness 

THE GRAET OF INTERMEDIATE THICKNESS 

The mdications for the use of this type of 
graft and the technique of its application have 
been presented m such comprehensive fashion 
by Blau: and Brown m a classical paper m 
Surgery, Gynecology and Obstetrics^ and 
m a more recent paper by Brown in the An- 
nals of Surgery^ that it would be both pre- 
sumptuous and wasteful of pnnter’s ink to 
discuss the subject at length In covermg raw 
surfaces on the hand the graft of intermediate 
thickness has a wide field of usefulness It 
can be laid over a clean granulating surface 
or over the yellow base left by the excision 
of redundant granulation tissue In other 
words, it can be used advantageously for the 
patient who has suffered an extensive burn, a 
crushmg or avulsion injury, or an infection 
with loss of tissue as soon as the raw surface 

1939 49 83-97 
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IS dean and the patient’s general condition 
permits (Figs 2, 3) It can be used to cover 
freshly made raw surfaces, tf tJie paiienl ts seen 
within a few hours of the time of mjury, and if 
there is stiU subcutaneous tissue present m the 
floor of the wound to provide a source of blood 
supply and to protect the important deeper 
structures— tendons, nerves, and blood ves- 
sels An often neglected opportumty for the 
application of such a graft, as emphasized by 
Reed and Harcourt, is after traumatic ampu- 
tation of a finger tip (Fig 4) crushed between 
a door and its frame or caught m a punch 
press 

Because such a graft can survive, even if 
there has been some impairment of blood sup- 
ply of the surface over which it is laid, it is 
often possible to apply a graft of mtermediate 
thickness immediately after excision of skm 
damaged by excessive irradiation, if sufficient 
time has been spent before operation to con- 
trol the infection which is mvanably present 
on the surface and in the deeper layers of the 
skin (Fig 5) Even if a part of the graft fails 
to survive, complete heahng can usually be 
secured by careful and cleanly after-care and, 
if necessary, a second graft can be laid over 
small raw surfaces that fail to show rapid 
tendency to heal from ingrowth of adjacent 
epithehum 





Fig 2 Flame bums of both hands first seen 3 weeks after injury 
thickness were apphed after 9 days of treatment to o\ercome infection 


Grafts of intermediate 







r« i. KrMh erf a/ (nfu ol teUrraolUt Uikisc^ fiv fine bon erf tonuB. 


In preparing a raw surface for appbcsiion <rf 
tbe g^t xn htTt come to rd) on deaolv surg 
icai care of the open round tbe constant ap- 
pGcaboo of modmte premie over Uk raw 
surface, and rest with the aid of Uj^t aiuinl 
Qom In dresrfng the round erm rf 

fort IS made to asmd cotutant tearing down 
of healing tksue h) roiigh treatment and 
abrupt tearing awaj^ of dresan^ The rtv sur 
face u cleansed b) irrigatKm with adt solution 
and gentle ^ng^g Tissue which is obdousli 
necrotic is cut art) without cutting Into 
healthr granulations, Tbe area about the 
wound IS kept dean and free from crusts and 
epithelial d«ns br aoap and rater deansnig 
In dreasing the wound at least one lajrr of 
\TT> fine meshed gauxe, such as old handker 
durf Unen or i-en fine meabed musCn is laid 
directli o«r the raw surface Fine meshed 


gaoxt does not readily permit groirth 0 / gna 
ulatioD tissue Into Its tetersUCEs. Iftbeonlr 
formed tissue does not adhere to the owrifiog 
dresBOgs it U not repeatedly traumatlxtd and 
broken down as the dreaaliip are changed. 

Tbe hoe aeihed gaoxe over tbe won^ and 
a few addiUonaJ lit'm of flat gauze are mns- 
teoed with sterile ootic or salt sofirtloD so as 
to provide a moist dresring and faw drainage 
of wound aecrctioo into the dresnnis, 03r 
dresainp and dry dressings faiur rctentkn of 
wound secretion and the formation of imsn 
accumulations of pus which act u oiltart 
tubes for the rapid growth of an) bictertt 
preseoL 

OvTT the moist dressop are laid dry iteifle 
drcsslDp in lufliaent ihicknoa (0 permit ab- 
sorption of all round seartion. Oirr the dry 
draslnp are bandaged dean soft marine 
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Fig 5 Result of application of grafts of intermediate ing over a penod of 9 years Result 8 montlis after opera 
tluckness for irradiation dermatitis and ulceration develop- tion on nght hand, 4 months after operation on left. 


sponges in suffiaent number and with sufh- 
cient pressure to provide a moderate pressure 
over the entire wound surface The bandaged 
hand is immobihzed in a hght splint, and m 
such a position as to favor function If the 
raw surface mvolves the dorsum of the hand 
the fingers are bandaged m semiflexion, if the 
palm IS affected, in extension 
It may surpnse the skeptical individual to 
learn how quickly a “dirty” hand with an ex- 
tensive wound partially covered with slough- 
ing skm, with dned crusts and with fragments 
of tissue coagulated by tannic acid can be 
converted into one suitable for the application 
of a graft by simple cleanly treatment, the ap- 
plication of pressure over the dressing and 
continuous rest obtained with the aid of a 
splint 

At the time of operation the donor site is 
prepared with plain white soap and water and 


without antiseptics We believe it is good 
techmque to secure the graft as soon as the 
donor site is prepared and the field draped, 
to fold it in moist gauze so that only the epi- 
thehal surface is exposed, to apply a smooth 
snug pressure dressing over the donor site 
with a few thicknesses of fine meshed gauze 
saturated with petrolatum next to the raw 
surface, and, while the surgeon stands aside, 
to have one member of the team remove the 
dressing from the hand and irrigate the area 
to be covered with warm salt solution If the 
dressings have been carefully done in the da)'s 
before the operation httle cleansing of the 
hand should be necessary in the operating 
room The more rapidly the graft can be ap- 
plied to the raw surface after the pressure 
dressmg is removed, the less opportunity is 
there for congestion of granulation tissue to 
develop We have sometimes seen large raw 
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Piiiica vhidi ippewed red and firm imme^ The Importance of ancborinj Ibe fraft k 
dlately after the p r eaiure drenuif wai re cutoIt and under lenaon, erf providing a kr 
moved become dour) and amgated whOe the opcmngt for escape erf Kmm from undcmeadi 
furgeoo was cutting graft! with wbeb to cover i4 and of appfring the dre«Iag in wch a 
them. If firm red granulations cover the open that every •ouare millimeter is firmly appord 
wound and the raw lurface formi a slight coo- to the ande^l\^^g surface has been freqoetitlT 
cavdt^ Instead of projecting abow the lev"d stressed b% Blair and Brown and these drtii 
of thie adjacent st^ edges, the graft is laM aie of Importance m asiunng luctess- 
directly over ft witfwat further preparation At times, partkulady if we arc uncertm 
If e xccadvL granolaUcn tissue b present It Is as to whether infcctson b cnmpietely Hadcr 
shaved away as smoothly as pos^le control tubes of the Carrel type are inow 

It b ad\xntageoai to cover the raw surface porated m the dressing to that it ran be Irpt 
with a aingie graft which projects a httle be mout by 4 or 6 hour!} Injections with silt 
i-oad the margins of the raw surface. Thne b sofutioD without disturbing the drcssuigor ^ 
kst and the operabOQ becomes much mewe dif leasing the pressure. The open ends of 
fioilt if sewral grafts must be applied and tubes are protected with sterile gune, s™ 
anchored m place To secure a graft of ade- the nurses in charge arc carefoll} Instructed 
qoate pye the suction sTwt long thin concerning the Importance of not ■d<Eng cno- 

fcnives devised by Blair arc very belohu The laminating or ganism s by careless tedunque 
de\"ict of Padgett and Hood for bolding the in the InJectioD of the sofutksi. 
skm taut and secunng a graft of uniform If the graft has been laid orer a gianubt^ 
thickness makes a simple procedure of what furface or over the raw surface Rit 
otherwise raJlt for skill and long ejpencnce. anon of Irradia ted skin the pnmary drewuig 
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Fig 7 Contracture following a bum sustained at age 
of 3 years, operated upon unsuccessfully 4 years and 8 years 


IS left undisturbed for 4 or 5 days, and for as 
long as 8 days if the graft has been laid over a 
recent wound and if no sj'mptoms of develop- 
ing infection — fever, redness and swelling 
above the involved area, throbbing and pain — 
have appeared 

The &st dressing is removed with every 
care to avoid teanng away healing epithehum 
Sutures are removed, and any redundant por- 
tions of the graft are cut away If the graft is 
pink and dry a simple dry dressing or a petro- 
latum gause dressmg is reapphed and pressure 
IS maintained over the wound for another 4 
or s days If any small pools of pus or wound 
secretion are present they are wiped away 
with sterile apphcators and the same type of 
moist dressmg is applied that was used during 
the pre-operative penod The dressing is then 
changed once daily, and the pressure and 
sphnting are maintained until healing is com- 
plete and every square millimeter of raw sur- 
face covered with epithelium 



If loss of a portion of the graft i 5 centi- 
meters, or more, m diameter takes place a 
second graft is apphed as soon as necrotic tis- 
sue has separated and the raw surface is again 
red and healthy Though this may not often 
be necessary it is just as logical not to wait for 
spontaneous heahng of such a raw surface as 
it was in the case of the onginal wound 
A word should be added concermng the 
pinch graft or small deep graft To us it has 
seemed that there are few indications for their 
use It has been our misfortune to have seen 
rather frequently the site of an extensive bum 
or avulsion mjury covered with uneven, pock- 
marked epithehum, and to have been often 
confronted with patients with large raw sur- 
faces stdl uncovered m whom practically 
every available donor site has been converted 
mto irregular areas unsuitable for use as the 
source of a graft of mtermediate thickness 
Today the use of the Reverdin graft frequently 
seems a makeshift substitute for a good 



Fig 8 Result of apphcaUon of graft of whole thickness sLin for bum contracture of palm, and of 
Similar grafts to overcome readuai syndactylism. 
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surgicfl-l ]ob W^e ■would use it only m patients 
unable to take an anesthetic and m whom 
there might be some advantage m plantmg a 
few islands of epithehum m the middle of a 
raw surface, and m patients ■with an anaerobic 
streptococac infection, such as Meleney has 
desenbed, in whom there would be a definite 
nsk m covenng the entire raw surface at one 
tune and applymg over it an occlusive dress- 
ing 

THE GRAET OF limOLE THICKNESS SKIN 

The mdications for the use of this graft and 
the technique of its apphcation have been very 
fully and clearly presented by a number 
of Amencan surgeons — notably by Blair and 
J S Da^vis, more recently by Garlock, Drag- 
stedt and Wilson, MacCollum, Conway and 
by Dufourmentel and Tiemjf of France 
In surgical conditions mvol^ving the hand 
we have found the graft of whole thickness 
skin of particular value in the treatment of 
contractures resulting from bums, in the 
treatment of syndactylism, of Dupuytren’s 
contraction, of irradiation dermatitis ■without 
ulceration, and occasionally in the immediate 
repair of wounds following crushing or a\Tjl- 
sion injuries 

Emn coniraclures Rarely does one en- 
counter such thick keloid-like scar tissue as 
forms over the palmar surface of hand and 
fingers following a deep burn , and particularly 
so if during the process of healing efforts have 
been made to keep the fingers extended by 
some form of tension sphnt Fortunately for 
patient and surgeon the tough and resistant 
palmar and digital fascia acts as a barrier to 
protect the deeper Ring tendons and nerves, 
so that in most instances of bums of the jial- 
mar surface one can still find after complete 
excision of the dense covenng scar a thin 
layer of fairR normal connective tissue cover- 
ing tendon sheaths, nerves, and blood vessels 
In such a case the graft of vhole thickness 
forms the simplest and most satisfactory 
method of covering the rai\ surface (Fig 6) 
Its adx antages arc man} the operation, though 
tedious can be completed in one stage, the 
graft IS accuratelv sutured to the free margin 
of the defect so that the wound is closed and 
postoperatn e care is reduced to a minimum. 



Fig 10 Result obtained in case of long standing Dupuy 
tren’s contraction after excision of contracted palmar fasaa 
and application of graft of a hole thickness to replace defect 
over ulnar side of palm and beta een httle and ring fingers 

the graft can be made to conform to a raw' 
surface of irregular outline and curving base 
— an important advantage which this graft 
possesses, as compared ■with the pedunculated 
flap, when the web between the fingers is in- 
volved and the deforming scar has bound the 
fingers in an acquired syndactylism (Fig 7) 

As complete excision of contracting scar 
tissue as it is possible to accomplish is essen- 
tial for success This often means a long and 
tedious dissection and always constant care 
to avoid tangential injur\' of digital nerves 
and blood vessels, often drawn out of their 
normal position bv contracting fibrous tissue 
If dunng the progress of the dissection one 
constantly holds taut the dense scar tissue as 
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ft 11 cut awEy from tlw undetiymg lurfacc It la 
easy to cut away a aection ot a dlptal Derve 
tmder tl« ftnpreiiion that one la «»trKin£ only 
the greatly thickened coNTnng tusue A 
bfoodleu field, lecured with the aid of a blood 
pitHuie cuff inflated to j6o mnUmeten pa 
tience aod repeated relaxation of the temlao 
with whkh the exdicd diaue b drawn away 
tnm the nw vaiitce ai it widou daring the 
progrtaa of the dnoectua help the ftugeoD to 
avoid rseb InJujp 

Id a evtre fleJiOB cootractkia of the fiogen 
our greatot (fiSkolty ha> uxoifly bees to ex 
ciie completel> the scar timie at the ridei of 
the fisg^ where the volar digital faada be 
coccei contwiKnn with the fibcoui ejpamlon 
of the extenaor tendoo. Here, too the digital 
nervea and blood veaadi are laraally Intimately 
fused with the contrmctmg icar and the dan- 
ger of injuring than ii expedaDy great Ai 
the diisorikni is continoed and fingers long 
contracted are graduall} drawn Into extensKm 
the contracted digital i>er>T3 and blood nts- 
scls may begin to stand out as taat bow 
itringL Id cases of long standing contracture 
it requires great care to aiwi rupture of these 
taut slenda structures and to provide for 
them rome protedls'e covering of aoft tissue 

One can hardly oiereniphasiie the Impor 
tance of exastng the contracting scar so com 
pletcly that the remaining normal tasues arc 
permitted to refract to their ooTnial position, 
and so that normal tissue to which the paft 
cmn be sutured a present at the margin of the 
defect. If scar tissue is left behind some con 
tractfoQ of the suture Dne and partial recur 
rence of the contracture partlculaili In a 


grcFWing child, are certain to result. Scar tu- 
lue at the margin of the defect tbo btcrieres 
with \-ascnkmatioD of the graft, and the de 
\xlopinent of a blood luppty from the ilin 
margin b an important factor m tie EetCng 
procesa. 

An exetptUQ to this rule of c om^ te n 
anon of scar Usne Is made In cases in «bci 
sudb extensile leloidaf tbidenlng has de> 
I'doped as a result of cmstint and repeated 
teomoo that complete exosoo vocld be Ib- 
advisable because of the extent of involTe 
aent or because of the patient s pbpJai ac- 
ditloD ot )T)ath. U ilh thick keloiw maocs on 
the dorsum of the hand for example which 
prevent separation of the fingers from ooe 
another but which do not ext^ to the pal- 
mar surface we haw seen excellent resalli, 
and remarkable flattening of the thick scar 
tissue left behind after simple longitudinal <fi- 
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vision of the keloidal tissue at the clefts be- 
tween adjacent fingers so as to permit sepa- 
ration of the fingers without tension, and the 
apphcation of w'hole thickness grafts over the 
normal subcutaneous tissue exposed in the 
“valleys” betw'een the “walls” of scar tissue 
Sumlarly, good results have been secured sim- 
ply by dividmg thick contracting cords over 
the dorsum of the WTist or over the flexor 
surface of the elbow and covenng with a 
whole thickness graft the considerable raw 
surface exposed by the wide retraction of the 
tissues released from tension 

Syiidaciyhsm The plastic procedures sug- 
gested b}’ Zeller, Dieffenbach, Feh2et, Didot, 
Faniel, Rudulesco and others for the care of 
sjTidactyhsm are to us of histoncal interest 
only They appear simple and adequate as 
described in textbooks of surger}’, but we have 
never seen a successful result from the at- 
tempt to make the tissue present on the hand 
suffice for covenng the raw surfaces resulting 
from surgical separation of completely fused 
fingers On the contrary’' we have seen de- 
formities and contractures with both flexion 
and lateral deviation, deformities exceedingly 
difficult to correct, result from the attempt to 
treat syndactylism by one of these vanous 
procedures 

The explanation is simple When the fingers 
are separated sufficiently to permit normal 
abduction there is simply not sufficient tissue 


available to cover the raw surface The great- 
est deficiency, moreover, is at the base of the 
cleft between the adjacent fingers— the site 
at which scar formation is certain to produce 
recurrence of syndactylism Unless one faces 
the simple fact that no good result can be ob- 
tained by attempting to stretch an insuffi- 
cient supply of covering tissue ox’^er an ex- 
tensive raw surface, failure is certain to result 
Moreover, the necrosis that results from ex- 
cessive tension along the suture line and the 
inexntable infection that follows separation of 
skin edges as sutures cut through them, pro- 
duce scars that gradually draw the affected 
fingers into an awkward position and that are 
exceedingly difficult to remove and counter- 
act at any secondary operation 
Any operation for sjmdactylism should be 
postponed until the penod of rapid growth is 
past, unless fingers are being drawn into a 
lateral deformity by the fusion with adjacent 
fingers No matter how deeply the cut is 
made to separate the fused fingers and how 
carefully the graft is applied, if the patient is 
operated upon during the first few years of 
hfe, recurrence of the deformity is almost cer- 
tain to take place because the transplanted 
tissue does not keep pace in growth with the 
rapidly growing hand We would prefer never 
to operate upon a patient before the age of 4 
or 5 years (Fig 9) , and would wait until the 
age of 10 or 1 1 if there were no indication of in- 
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Flf. 3. tnrthod o< flap JUpbort 

Vnerctid, mfitrbicUaM KodlucbeBbil 


cmumg defonnltj reairrtnce mod coo- 

tracture ha\t deveiopexl fotknring ut open 
tlon ptifonned In iniinty •ecoodwy open 
tion tt mide difficult bj the prracnce of *car 
cod tomethon pfccinouf becuue of 
Injury of tbr digltml blood ve*el* at the pn 
mary operation 

WTieo opentwQ U earned out the eepan 
tiOQ of the tmgen ebould be nmed «s deeply 
aj poapbfc without injoriag the digital n»* 
•di and digital nerm u the} tepante m \ 
shaped faaboo to peas to the tale* of the ad 
Jacent hngen The Kparadoa should be car 
tied farther pfonmahnrd on the doml than 
oa the palmar aurface /or at Kaoaw] enpha 
fixed In hla fchoUxly mociogr&ph on 
genitaZ ifalformadoni of the Hand ” the floor 
of the web flopet proximahnrd from palm to 
donum and tnis obbquit\ should be kept m 
mind in sepantmg the Angers and In cutting 
the graJL 

In caaet in which the lUn 1« lax or aome 
what redundant at the lc^Tl of the web and 
m which some fuboitaoeotis lepararion of the 
fused fingeTS b possible we frequently use the 
reiaied iJ^ and most of Its fubentaneous Ui- 
lue aa a pedunculated flap with lu base on 
the domun of the hand to cover the base of 
the deft between the fingers after they haw 
been sepanted Two single gnfU ol whole 
thii-\rrx>«a «Vln arc then applied to cover the 
remaining raw surfaces on the c^rpoalng sides 
of the ieparated fingera. The more complete 
and dose the fuaion oetween adjacent finger* 
the more mdined we are to use the single 
graft as described to cover the entire raw 
surface 


DM/mytftM s conUacliMn FtDuie to seem 
a good result In patients with Dupoyireni 
contraction h just as certiia (o result [m 
the attempt to stretch contracted sUn over ta 
extensivt raw surface as from ftEnre to esny 
out complete removal of the thickened snd 
contracledpQlmartnddiritalfsads- Even Is 
case* b which the sUn Is not coetmtrd U 
may be so ultimately fused with the Ihkk 
coed fasda ondemeatb ft that its vitaCti b 
Impaired, and if imdemilned iHo b left be 
hind in hope of avcsdlQg the oie of a pift 
dry neoTttis and sepaiatlon eventoiDy take 
p!^ with long delay mbealltig scarfonoaiioe, 
and imdency to recurrence the defeemity 

The use of a whole thlcfaiesi graft b the 
simplest and most satisfactory method we 
have found of replacing hopelaaly bvolvtd 
skin, and of making It powtfble to do*c tie 
wound without eicesnve tensk* when the 
fingers arc again permitted to cosne Into cs 
tension as a result of the removal of the ibid, 
ened and contracted fasda. M e have not often 
secured complete and pnraary betlmgofiock 
rrafta, but ba%T not ftiled to scenrt cveotcnl 
beaEng and a good result by d ean h r sorgt^ 
care of the grafted area and maintenance of s 
pressure dressing until healing was compJrtc 
(fig ro) 

/rrodiot/cw JerwuiiUs If in an arc* mb- 
Jected to uce *si\T irradiation multiple kera- 
toses haNT developed and so dose to c« 
another that eidnon and suture cannot ce 
carried out, the caasion of the 
and its replacement by a whole 
graft affords a simple roiulxa of the d™ 
cult) 
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Fig 14 Crushing injurj of left hand, with intermediate and late result of ap- 
phcation of pedunculated flap 


If skin over the dorsum of a phalanx is 
excised and the defect covered with a whole 
thickness graft from the inner surface of the 
arm healing can take place so rapidly and per- 
fectly that 6 months later it will be difficult 
to determine on which finger the graft has 
been laid (Fig ii) 

If ulceration has already begun we would 
rarely attempt to use a whole thickness graft 
but would apply one of intermediate thickness 
after infection had been controlled as com- 
pletely as possible by simple cleanly surgical 
care, immobilization, and pressure dressmgs 

Recent tnpines If a patient is seen ivithin 
a few minutes or few hours after sustainmg a 
lacerated wound or avulsion injury -with loss 
of covering tissue, or a crushing injury with 
destruction of the superficial tissues, and if the 
patient’s condition is such that an immediate 
cleansing and repair of the wound can be ear- 
ned out, there is every reason for converting 
the contaminated wound into a clean wound 
and closing the wound These seem to us 
primary pnnciples of surgical care which are 
accepted by thoughtful surgeons everywhere 


To cover the raw surface m such a case the 
application of a whole thickness graft may 
give the best result attainable (Fig 12) Ob- 
viously one must have a source from which to 
obtam a graft of suitable size, a raw surface 
with adequate blood supply, and vuth suffi- 
cient soft tissue still present to afford protec- 
tion for underl3ang nerves, tendons, blood 
vessels, bones, and joints Under such con- 
ditions the graft of whole thickness skm pos- 
sesses the same advantages that were cited 
in the paragraphs under “Bum Contractures ” 

THE PEDUNCULATED FLAP 

When structures are laid bare which re- 
quire for their protection and functional ac- 
tivity a covenng of subcutaneous tissue as 
well as epithehum— structures such as ten- 
dons, the larger nerves, and blood vessels — or 
if the loss IS stiff greater and bones and joints 
are exposed, the use of a pedunculated flap is 
imperative We know of no way of transfer- 
nng subcutaneous tissue with its overlvmg 
skm from one part of the body to another 
except by maintainmg a part of its original 
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blood luppl) whUe ofv x^ActiUr dujuids be 
tween Gue And the trAosnlAntcd Uflue 
are being formed To cmer wen raw aurfacca 
on the band we haie come to depend opon 
twt> t>T>e$ of flap — the delayed flap from 
tbe anterior abdocEunal wall or anlenor aur 
face of the thl^aitd the Ticket flap fromthe 
tame *itea. In ipeaklng oi a deUjW flap we 
refer to the flap wluch la prepared for tianxfer 
raisng it in one or two atagea and which 
ter it la rabed, fa imjDediitel> returoed to jta 
onginal ate and lutured m place (Fig 13) 
B> pennitthig a flap to remain at Its orlgi^ 
ate for two or three weia, aa BUir pointed 
out many j'eaj* ago in hla paper on the de- 
Ujed tranafer of l«c pedkJe flaps, the blood 
8uppl> cntenDg the nap through its pedide » 
ithnuiated and increased to tuch an citcat 
that It ia potable rviaituallj to mtase a fairiy 
long flap along three aides and tiaaafer it to 
a new arte without lots of any portion of the 
flap Tbe term ‘pocket flap fa sdif-eiplana 
tor> but c\m with this tjpc of fl/m we prefer 
if possible to raise a part of tbe flap and re- 
turn Jt to lit onginal cte for a period of la or 


14 dai** rather than to raae the flap atpd jjact 
tbe hand undeffneoth it at the primary oper 
alion. 

The use of the dela)-ed pedunculated flap 
has nztny adruUget The flap can be nbni 
under kxal anettb^ One can cany the 
sepantkm of the flap aa tar as leei na advW)le 
ajul atop abort if there 11 evidence that further 
elevation at the pritnar/ operation irooU 
jeopanilee its ntahty One can cut tbe flip 
of the detned thickness, an important petat 
when one it attempting to teenre an titwohe 
thin flap to replace the thin layer of lUn wd 
tubcntaneoui tiatue that co\Tn the teoefcosco 
the dortmn of the baiKf ifort importml of 
all, when the flap fa ready for trana/cr ooe 
can Indac It along three tide*, niae the flip 
from its bed, cover the raw tuiface under 
Death it with a graft of btermeifiate ihldnot 
or b\ drawing tie edges of the defect together 
with sutures, and attach the flap aloog prtc 
tically its entire free border to the edge of th^ 
defect on the hand Such a procedure 
tbe operation almost a dosed ooe for^tl* 
only exposed raw surface fa the under surface 
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Fig 16 (Legend on opposite page ) 



of the pedicle as it passes from abdomen or 
thigh to hand We ha\ e frequently seen such 
flaps heal bv pnmar}" union to the edges of 
the defect on the hand, and tnth so little 
inflammator) reaction about the pedicle of 
the flap that only occasional dressings were 
required during the 3-week penod that is or- 
dinarily allowed for de\efopment of the new' 
blood supply to the flap 

Because the pocket flap has a double ped- 
icle and often additional small pedicles be- 
tw een the fingers it can be raised and laid over 
the raw surface at the primar} operation 


without running senous nsk of loss of a part 
of the flap Because, however, there is an ex- 
tensive raw surface exposed to intimate con- 
tact with skin surface, w'here the palm rests 
on the raw surface underneath the flap, some 
inflammator}' reaction is inevitable, consider- 
able wound discharge results, and when the 
flap IS separated from its attachments to ab- 
domen or thigh a considerable raw surface is 
left which must stiU be covered with grafts of 
intermediate thickness 

In passing, we haxe not been able to secure 
healing of the raw surface underneath a pock- 
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ct flap b> attaching thin grafu, r*w atirface 
outirarid to the palm before plaang the band 
onderocath lucb a flap When this ha» been 
attempted the grafti ba\-e umply mdted 
awa\ and no epitbelinm has mojdDed at 
tached to the raw surface when the pedidca of 
the flap were divided and the bud lifted 
aira\ Forthermore since we bavr limited 
the surgical preparabem of the hand to aueful 
and prolong^ soap and water deansmf; and 
have applied do antiseptics to il before it was 
placed uixkrneath the flap there has been a 
marked diminution hi the amount of wound 
sccretton de%-eloping underneath the hand 
As a result the care of the wound area has 
been simplified and preparation of tbe raw 
surface for m/ting after the hand has been 
hfted awa from the raw surface has required 
a week or c tti leas, instead of is or 14 da%-a 
Tbe chief mdlcatloas for the use of pedon 
cnlated flaps In our eipenence have been to 
cersTT the doraum of the hand after deep and 


ertensi\T flame or eiectntal boras or after m- 
Juries in a hot manrie to secure a coiTricg of 
normal skin and subcutaneous Liasue o\'er the 
defect left b> separalmg tbe thumb from the 
band and to r^ace toe co%TnDg Ui»oe of 
hand and forearm after se\Tit mfeetka w 
crushing injury OccasionalK such flaps ha e 
been used after deep cberakal burns, iftcr 
CTushmg injuries with loss of part of 00c or 
more fingers, after reiDo\-al of a tumor or 
after extensive removal of lisioc dcifuhffd 
b\ exceisiit radiation. In earlier jvars a 
number of cases of burn contracture of the 
palm were treated by laidng the hand under 
oeath a double jicdnncnlated flap taken from 
the lumiair region After Blau had 
■trated the poiibinti of securing more «t£*- 
facton results the simpler ruethod of e®* 
jAjvmg grafts of whole tfikkneas skin, ^ 
duncnlated flaps hair been ased rarch for 
such cases and onlv in cases with some un 
usual complicatioTi. 



KOCH TRANSPLANTATION OF SKIN AND SUBCUTANEOUS TISSUE 173 


Deep burns of the dorsum of (he hand (Figs 
14, 15, 16) There is no more difficult problem 
m connection mth the surgery" of the hand 
than restoration of usefulness m a hand m 
which covenng tissues, extensor tendons, pen- 
osteum, and dorsal joint capsules have been 
destroyed more or less completely as the result 
of a deep burn and the infection which has 
invariably followed it A discussion of this 
entire problem would lead one far beyond the 
subject of our paper, but it is obvious that the 
first step toward restoration of function is 
replacement with normal tissue of the shiny, 
tense tissue paper-hke epithelium which na- 
ture left to Itself promdes as a covenng for an 
extensive raw surface A satisfactorj^ cover- 
ing must be flexible so as to permit free move- 
ment at the metacarpophalangeal and inter- 
phalangeal joints. It must be free from a ten- 
dency to contract, and it must be of such a 
thickness that tendons can be transplanted 
underneath it at a later date It is obvious 
that it would be impossible to transplant ten- 
dons underneath a graft of intermediate thick- 
ness or a whole thickness graft, even if it were 
possible to secure healing of such a graft over 
the deeply denuded dorsum of the hand, yet 
a visiting surgeon from abroad wrote some- 
Mhat disparagingly of the appearance of the 
pedunculated flaps of some of our patients, 
as compared with grafts The fact that these 
flaps vere to serx'c later both to protect ten- 
don transplants and to make possible their glid- 
ing movement had escaped him completelv 
In preparing the usual delaved flap for 
transplantation to tlie dorsum of the hand it 
IS our custom first to outline the flap by par- 
allel incisions, made if possible parallel to the 
course of nerves and major blood vessels (Fig 
13) The skin and desired thickness of sub- 
cutaneous tissue over the entire area outlmed 
bv the parallel incisions are raised at the first 
operation All bleeding vessels are ligated 
Mith fine silk ligatures, and the flap is sutured 
i\ ith care not to crush or dc\atalizc skin edges 
Vt the end of 10 dajs the distal end of the 
flap IS cut across, and at the end of another 10 
da\s It should be possible to incise the flap 
along the healed incisions, dnadc the sub- 
cutnneous tissue at the proper depth to gl^c 
the desired thickness, and transfer the flap 


to Its new site Before the flap is actually 
spread out over the raw surface it is intended 
to cover, the edges of the defect left b)'' ele- 
vation of the flap are approximated with su- 
tures, or, if approximation would produce ex- 
cessive tension the edges of the defect are 
drawn inward so as to make the raw surface 
as small as possible and the remaining raw 
surface is covered with a graft of intermediate 
thickness The hand is then brought under- 
neath the flap and the flap sutured in place 
over the freshly prepared raw surface 

If the flap IS of such size and shape that a 
relativel}'^ narrow pedicle remains as the sole 
source of blood suppl)’’, this pedicle is usuallv 
divided completely at the end of 3 weeks and 
suture of the flap to the hand is completed 
If instead of the t}T5e of flap desenbed a 
pocket flap has been used it may be wise not 
to detach the entire flap from its onginal site 
at one stage In such cases we have often 
dmded the flap along one side of the hand,— 
the lower pedicle of an abdominal flap, for ex- 
ample, or the lateral pedicle of a thigh flap- 
sutured the freed edge of the flap to the hand, 
and waited for another 8 or 10 days before 
dividing the remaining attachments 
As indicated above one of the most difficult 
problems m the reparative treatment of deep 
bums of the dorsum of the hand is to secure 
sufficient tissue for restoration of the veb 
Because of the tendency of the scarred fingers 
to remain fixed in close adduction it is difficult 
to hold them abducted underneath a pocket 
flap and so secure tissue which can eventually 
be turned down between the fingers to restore 
the web We have sometimes met this prob- 
lem bv the use of whole thickness grafts be- 
tween the fingers after the flap was well 
healed, as desenbed in the treatment of sxn- 
dactjdism (Fig 15) Pierce and O’Connor 
have suggested dmdmg the distal portion of 
the flap into stnps for the indmdual fingers 
and sutunng the strips to the fingers at the 
time the hand is laid underneath the flap 
Such a plan vould permit some forced ab- 
duction of the fingers but vould definitely 
lessen the blood suppiv passing to the stnps 
oxer the indixndual fingers 
Fixed adduction of the thumb The disabilitx 
xihich results from fixed adduction of the 
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Flf g Ptajof Dfoeilltlf l^^rrrrrr^.njwmltrr- 
Itk fl>p o/ «DfanrUMO«i ikiM 7^prioai4( 
erf deUjrtd W «rfitcd both lA tbt prtnwy^ 

linw}^ nuked u>d the p«Tt t belntuf^ 

tune u a permiAaot tromiag for tbe band. 
Ita dlsadvijita^ are many Conaderable 
time U required drrring the opention to faab- 
ioo the flap into a tub If a tobe U fomm) 
one must detemicie the amouat o< tuboita 
oecus tune raised mth tbe tkin b) tbe (eo> 
Buxi It produces on the skin edges while tbe 
tabe la being dosed rather than bj tbe de- 
sired thickset If tbe tnbe IS dosed with only 
a little excess of tension the so tur es may ent 
through the skin and wide sepiratxn of tbe 
edges take place. Such a cocnphcatioii may 
cause long deU\ m healing a^ completely 
jeopardize tbe aacceas of the procrduie Fin 
all) when the tube b reopened the scar along 
tbe Gne of ckmre must ^ exased with sotne 


T\*LE L— CAtffE or DEFECT UTD UTt Or 
OPUUTlOJt CtiaiED OTT 



sometime* wonder that men with am^ op- 
porlimity and abnn Unt material do oot 
achicTt still more satisfactor) rcsnlti. Tte fol- 
lowing statbtid arc reported to IndKite the 
reUllvT mdJcaUoQS and otefulneai of dlffemit 
types of gmfu and flaps and the cbanie n 
methods that has taken place with Inotassi 
experience If tbe cases shown m Table I 
were grouped b) v«n the tabulation would 
sbow that for a number of yean no peduBCS 
lated flaps ha\'e been used to cover tb palm 
and flngm except in case* of &td adductme 
of thu^ to bsind and that the oely flans 
which ha^T ben raised and transfened to tne 


band at the primary operatioo have been 
pocket flap*, almost hotn the anteriof 

surface of tbe thigh. It’jth increasing ope 
nence the IndKatlon* for the use of grafts cf 
whole thickness and of Intermetfiate tiid 
nest have been constantly wideoed parllailar 
1\ in case* of buna and Injunci InTOhlng the 
palm. As a result time has been saved for tbe 

K lknt and better resulta have been secuKd 
Ih from the standpoint of function and 


sacrifice of tiasoe and one mar find j1 ei 
ceedingli difficult to lca« a unifottn layer of 
lubcutaneona lissoe o\Tr tbe entire smface of 
the flap Because of these disadvantap* we 
prefer to use a flap which is prepared m two 
stages, but left spread out over Its original 
site during the period allowed foe the com 
pensatory increase of tbe hlood suppf) brought 
to tbe flap through lU pedldc 

smoUK\ or ctsES 

ilan\ men question the value of all atm 
Ustical reports and tbe cynical reader may 


appearance 

During a period of jo )'cai», the first lo o 
aasodatioo with Dr AQm B Kanaiel and 
tbe past 15 In assoaation with Dr Mkbsel 
Masoo there have been under our care 4Ji 
patients with injuries of the hand and fore- 
arm which rcqiured some form of graft « 
flap for replscemcnt of destrored coreiiap li»- 
lue*. In 147 case* the defect resulted from 
flame or mangle burns in 00 ca*es frwa 
cniahing in/unci, in 70 case* from rtteo-rve 
Injury followed by Infcctxm Other 
included x ray and radium bum*, electncaJ 
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bums, congenital deformities, tumors, and in- 
volvement of the skin in contractures of the 
palmar fasaa (Table I) 

In 77 cases grafts of intermediate thickness 
were used, m 227 whole thickness grafts, in 
127 some form of pedunculated flap Of the 
third group in 57 cases a flap was laid over the 
raw surface at the primarj" operation, in 70 
a delayed flap n as used Of the third group a 
pocket flap was used in 15 cases, in g mthout 
prebrnmarj^ elevation of the flap In 22 pa- 
tients, 4 m group I, II m group 2, 7 m group 3, 
bilateral involvement was present which re- 
quired similar treatment m both hands In 
many cases several tjqies of graft were re- 
quired at different stages, for example, whole 
thickness grafts to separate fingers fused in 
an acquired sjmdactyhsm after a flap of skm 
and subcutaneous tissue had been applied to 
cover an extensive dorsal defect, and in 5 
cases aU three tjqies of graft were used at 
some stage of the treatment Some of the 
results obtained, neither the poorest nor the 
most satisfactory, are illustrated m the pre- 
ceding pages 

StlMUARV 

The various t3q)es of graft and flap that we 
have found most satisfactory m covermg de- 
fects of the hand and forearm have been de- 
scnbed, and the pnnaples involved in their 
use and application detailed as exactly as 
possible 

The graft of intermediate thickness, of 
whole thickness skin and the delaved flap 


raised from anterior surface of abdomen and 
thigh meet nearly all the indications encoun- 
tered, and in our hands have proved useful in 
providmg a resistant and permanent covering 
which in the majonty of cases has proved 
satisfactor}’" from the standpoint of appear- 
ance and function 
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THE PROBLEM OF HYPOPROTEINEMIA IN 
SURGICAL PATIENTS 

DANIEL CASTEN MD MILTON BODENHElilER, iLD FACi, 
New Yotk. New York 


Howtver cerUm f»cU have been detennhied 
irtfdi c*it cDMiderable doubt on the ade 


C linically hypoproteuiemlaaob- 
•errai in a vi^ty of coodztioQ*. 
Aioong tboac of ^aedal Interest to 
tie furgeem are chrome gastio-fn- 
teatmal diseaaea, inch u peptic ukcf 
adve coGtu, or regional enteritis pancreatic, 
biliary or intaUnal fiitulas diroolc tuppu 
ratfve diseases indodlog hmg 
pj-arthro*is aente appendidtn and malnutrt- 
tion and cachexia rwulting from cardnoma. 
One u osoaHy able in these caaea, to attribute 
the de fi ci en c y In aerum protemi to one of tev 
cialmechankms (i)diml.nlihed intake of food 
due to anorexia, \-omxUng or dietary rortric 
tlona (3) defident abaorptioo of oQtridve de 
menti from ingested food beaose of alter 
adons in the mucosa of the intestitul tract or 
a deficiency in tccetsory food Ucton (3) 
aetve dhurbea (4) lo«> cf tmoanU of 
body fluid (plasma) In extensi\T buma or pro- 
fua; draloMfe from an ahocett (<) decreaae u 
the amount of ahsoiptlNT area <a the intestine 
becAQse of operatire procedures (resection or 
short-drcuiUng) 

In the cipenmenlal laboratory hypopro- 
tememla can be induced etsOy by ooe of two 
methods (i) plasmapheresis or (s) restrktian 
of dietary proteins. Furthermcce, the defi 
deucy of plasma protein thus mduced can be 
remedied oy sup^ylng excess protein either 
orally or parentoally (» joi, 31 33 34, 16 
19) On the basis of this irwk and many 
dinicai observations, the “loss and lack 
theory of the pathog en esis of hypoprotonemia 
was formulated. This theory postulates that 
hypoprotrincmia is doe ethw to a d^atotj 
in proton intahe, or to an e jceisl ve loss of 
protein through one of the nwtes mestioiied 
above or through the urine If this Is correct, 
the problem of hypopcotcineima, partlcoltiT 
in r^boo to thciapj is greatly i l mp l ifie d. 

Frs Soitk*l Wno tt Dr UiltM BoSaSdBw. 

Ui far ri w« H i Yori. 


quacy of the “loss and lack theory 
Two probfems are presented in the 
ation of the patbogeuesls of hypoprotnuemn. 
flnt, does the “Ion and lack" theory iTplaTn 
an the mamfestatioris of hypoprotdna^ or 
b there evidence pointing to the presence cf k 
^leofic mechanism conamed In the ptodne 
tioQ of plasma proteins, and second, ti there 
an equilibrium Mtween the pluraa protcua 
and tissue protons so that ooe may replace 
the other in times of stress. 

In relatkoo to the first, Bkcmfidd in 1934 
00 the bsuas of amaimenta) work In nti, ng- 
gested that the ^ lots and lack theory vis 
badeqnate to ciplaip aS the Tvbtim la 
serum proton defioeocy and regeneration sad 
aoggested that a specific perhanba aught he 
responsible for these ranatsona He makes 
the following statement 
"The question may be raised, herwever 
whether such a am^e concept (Io*s and lack) 
fits aH the facts of rllmrwl and experimestkl 
experience and whether ooe most not postulate 
in addition some miuiy to defect of or inade- 
quacy of the blood peotcin forming mechafl* 
ism ns an accessory It not a primary dificuhr 
m poknt of fact, tli evidence for the Joo and 
Utt theocy when Inspected from thb an^ 
reveals a number of serious bc eed i n , 

Thu view U upheld by such outstand m g 
workers In rhb field, as ifelnicfc and Cowjffl 
(10) )Aeech and hb co-workers (30, 31 31 W 
and Bing The e>'klence In support ofku 
theory U sumnunxed briefly In the followinf 
paragraphs. , , 

I There is eipenmental evidence that kas 
of tissue protem and pbcua proteins do *1^ 
paraBcl ooe another and tbe iniinten a n ttoi tne 
tenun protem concentration bears 00 
to the ni liogen mcUholism of the omini™ 
as a whole. Also dogs may utflire firtary 
■ 7 * 



CASTEN ET AL HYPOPROTEINEMIA IN SURGICAL PATIENTS 


179 


protein to satisfy the nitrogen requirements 
of the body without adequate serum protein 
regeneration 

2 Animals exhibit an amaxmg ability to 
regenerate serum protems even when subject 
to repeated plasmapheresis Patients Likewise 
form serum protem easily Therefore, protem 
loss, m order effectively to lower the concen- 
tration of plasma protems, must be accom- 
pamed by a defect or impairment m the blood- 
protein formmg mechanism, or else the plasma 
protem would be rapidly restored 

3 With marked loss of protem, the serum 
protems do not contmue to fall but maintam 
themselves at a constant low level While 
some experimenters beheve that this is ac- 
complished by drawing on reserve protem 
stores, there is ample evidence that this level- 
ing process wiU occur after these stores have 
been exhausted This, m turn, points to the 
presence of a controlhng mechamsm 

4 There is no relationship between the 
imtial nutntional state of dogs and the devel- 
opment of hypoprotememia after plasma- 
pheresis 

5 In Bright’s disease there is no constant 
relation between the loss of protem m the 
urme and the reduction in the serum protems 
After prolonged protemuna the serum protems 
become established at a constant low level 

6 Certam infections can depress the abihty 
of the body to regenerate serum protems, even 
if ample or excessive protem is made available 
This has been shown experimentally as a 
result of turpentme abscesses and has been ob- 
served dmicaUy by Bruchman, D’Esopo, and 
Peters We have observed this phenomenon 
m acute appendiatis several times Patients 
who are apparently m normal nutritional 
status may develop a defiaency of the serum 
protems very qmckly foUowmg f ulmi nating 
appendiceal infections 

7 In Bright’s disease, a high protem diet 
has no appreaable effect on the concentration 
of the serum protems regardless of whether 
Aere is a positive or negative nitrogen 
balance (i, 22) 

8 There is some evidence that malnutn- 
bon may cause h3q)oprotemerma because of 
d^age to the regenerative mechanism rather 
than as a result of a restncted protem mtake 


9 In severe hver disease, the abihty to 
regenerate serum protems may be lost al- 
though an excess of proteins is bemg admmis- 
tered We recently treated a case of acute 
yellow atrophy of the hver m which the serum 
protems feU to a seriously low level and re- 
mamed there m spite of a diet very rich in 
protem and daily blood transfusions 

On the basis of the chmcal and experimental 
evidence adduced m the preceding paragraphs 
one must conclude that there is undoubtedly a 
specific mechamsm which controls the forma- 
tion of serum proteins This is of great im- 
portance m therapy, for if this mechamsm is 
impaired it is obviously futile to admmister 
large amounts of protems which cannot be 
utihzed to regenerate serum protems This 
may explam the failure, climcaUy, to restore 
protems to normal even though all routes of 
admimstration are employed, and the amounts 
mgested are suffiaent In connection with this 
the second question raised assumes impor- 
tance If there is a reaprocal equihbrium be- 
tween tissue and plasma proteins then one can 
draw from the other m times of stress Holman , 
Maloney, and Whipple state that there is a 
“dynamic equihbrium between tissue pro- 
teins and plasma protems which is governed 
by the physiological needs of the moment ’’ 
\Wnle this is true to a certam extent, it does 
not mean that tissue proteins or the products 
of tissue protem catabohsm can be utilized to 
form new serum protems However, the re- 
verse of this reaction, namely, the conversion 
of plasma protems mto tissue protems can and 
does occur Undoubtedly there are certam 
reserves from which serum protems can be 
regenerated, but once these are exhausted, no 
further aid may be expected from the tissue 
protems Whipple descnbes three types of 
tissue protems (i) the labile reserve protem 
which is readily avadable for serum protem 
regeneration, (2) the dispensable reserve pro- 
tem which IS less readily available, and (3) 
the mdispensable and fixed protein of the body 
cells which is never available This division 
makes available a certam amount of reserve 
protem, but when this is exhausted, the serum 
protems can no longer draw on the tissues for 
replenishment Thus, although the plasma 
protem does contnbute to the protein needs 
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C linically hypoprotdDamaU ob- 
served in a variety of coDditktos. 
Among those of qiaal Interert to 
the mgeon are chrocuc gastio-to- 
tes tin a l ( fl t e a s g, sach ai peptic ulcer oloer 
ative colidi, or regional entcrid* pancTCStk, 
bfllaiy Or iDteatmal fistulas cfiroulc nppu 
ratit'c disease* Including lung >ft<t 

pj-arthroiii acute appencCdtii tod malnutri- 
tion and cachexia resulting from «‘nrr<t<iim« 
One IS usually aide, in tbeae to attribute 
the deficiency in serum protcmi to one of ter 
eralmechanlims (i)diininhbed intake of food 
doe to auDreda, vesting or dietary reatric 
tloQs (a) defideot absorption of ODtHove ele 
ments from ingested food because of alter 
abons in the mucoM of the intestinal tract or 
a deficie ncy in tcoessoty food factor* (3) 
•evert dUrrfaea, (4) Itm of large amounts of 
body fiedd (pUsma) in extensive buma or pro- 
fuse drainage from an abscess Cs) decrease m 
Che amount of absorptive area 0/ the Intestine 
becsQse of operative proc e d ur es (resectioa or 
tbort-cir rHiting ) 

In the experimental laboratory hypopro- 
teinemia can be induced caiDy by one of two 
method* (z) plasoupheresli or (s) re st netioo 
of dietary proton*. Furthermore, the defi- 
denev of plauna protein thus induced can be 
remedied b) lupplying excess proteltt, ellbcr 
oraDy err parenteraily (30 jo 31 31 34. 

19) On the baas of this work and many 
dinlfl observations the k>u and lack 
theory of the pathogenesis of hypc^jioteinenua 
wai formulated This theory postulates that 
hypoprotciocmla is due dthfj to a deficiency 
in protem intake, or to an t Lm jBTe ki» of 
protein through one of the routes mentioDed 
above oc through the onne. If this I* correct, 
the problem of hypoprotememia, partjcnlair 
In relation to therapy Is greatly afa apllfiwi 

Fnw Um SoYk* oT Dr MUtca BoUmSwow nowS- 

Ul tr fmml flamm. Ktw V«rt. 


Hcrwtver certain facts have been detenaiaed 
which cast considerable doubt oq the ide- 
qoaQ' of the loss and lack theory 

Two pioblemf art presented In the coodder 
stloQ of the pathogcnesisofhypoprotnnnnl*. 
First, does the ion and Itck^ theory ttpbin 
all the mani/eftaOon* of hypoproteloOTi or 
U there evHkocc pointing to the presence of t 
specific rorthanum concenifd In the ntedoc 
Uon of plasma protein*, and Kcood, Is then 
an equllittfluJi betw een the pixnr* Fcotess 
and tissue protons to that ooe may replace 
the other in time* of stress. 

In reUpoD to th« fijst, Bloomfield te 1934 
OQ the bass of rsperiaeBtaJ work lo mts, sug 
cested that the ^ loss and lack theory wu 
Isadetpiata to asplaio aB the wiitKcs Id 
serum protean dafideacy and regeaentioo and 
suggested that a Jfwdfic meduLnbm zmght be 
responsible for these vimtkns. Be makes 
the foQowing stilameot 

"The question may be raised b r t eTtr 
wbether such a single concept (lots and bek) 
fits all the facts of cknkal and tipnimeatal 
experience and whether onemostDotpcatnlate 
In addition tome Inluiy to. defect of or laide- 
quacy of the bbod protein forming mcdisn- 
ten as an accesaory if not a ptimtiy difficulty 
In point of fact, the evidence for the kw and 
laa theory when inipected from this tn^ 
r - v T^U a zmmbeT of tcrioos breeches. 

This virw is upheld by toch outitandiy 
workers in this field, as Melmck and CowgiH 
(so) Weech and hu co-worker* (30, 31 3 r ^ 
az}d Bing The evidence In furaert of tin* 
theory U jummarixed briefly In toe foUowing 
paragraphs. 

I There U experimental eynJewe that ton 

of tisme protein and platma proteins do 

parallel one ano tber and the main tenan cc of the 

fenim protein concentration bear* no 

to the nitrogen metabofism of the 

as a whole. Also, dogs may utiliie ffietsry 


ij8 
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concentration of the scrum protein which is 
first found in association with chnical edema 
They state 

“The cntical level of protein in the 
serum is determined by that concentration 
which permits tlie attainment in the tissue 
spaces of mechamcal pressures great enough 
to break dovm the restraining action of the 
connective tissue boundanes of the spaces 
Obinously such pressures can occur only when 
the coUoid osmotic pressure of the serum has 
fallen below the capillary blood pressure, but 
the effect of the fdl on pressure outside the 
capillaries is more directly the cause of edema 
than the disturbance of the balance between 
the mtemal forces ” 

This factor of tissue elasticity is of im- 
portance for the reason that with increasing 
stress on the tissues as a result of dechmng 
serum proteins, there is expansion of the intra- 
cellular space for some time prior to the ap- 
pearance of edema When the stress becomes 
too great, that is, when it overcomes the elastic 
strength of the tissue framework, the tissues 
seem to be tom apart and palpable edema 
results 

We may then state that edema is a result of 
a disturbance m the balance between two 
forces On one side there is the colloid osmotic 
pressure of the blood less that of the tissue 
fluid, and on the other, the effect of the hy- 
draulic pressure of the capillary blood pres- 
sure, less the pressure due to the elastiaty of 
the tissue spaces This concept enables us to 
explam many vaganes in the appearance of 
edema It is well known that no actual crit- 
ical level for edema is umversaUy present 
Edema may occur m some cases at a concen- 
tration of 6 grams per cent of serum protem 
and be absent m other cases at a level for the 
proteins of 5 grams per cent It is also well 
known that there are certain sites of predilec- 
tion for the appearance of edema, and these 
are m the soft, elastic, subcutaneous space 
Finally, the effect of physical activity on the 
pressure m the tissue spaces may influence the 
appearance of edema These phenomena can 
best be explained by the theory outlined 
above 

The pnncipal constituents of the serum pro- 
tems are the albumin and globuhn fractions 


The normal range for the serum albumin is 
from 3 5 to 5 o grams per cent, while for the 
globulin fraction the range is from i 5 to 2 6 
grams per cent The albumm and globulin 
have no chermcal sumlanty and bear no quan- 
titative relationship to each other There is 
actually no significance to the albumin-globu- 
hn ratio inasmuch as each is affected by differ- 
ent conditions and the concentration of one 
constituent m the plasma has no effect on the 
concentration of the other Serum-globulin 
may be increased in the chronic infections, 
S3q)hihs, lymphogranuloma venereum, and 
tuberculosis Albumm is diminished m cases 
of malnutntion and extensive loss of serum 
protein In patients with hypoprotemerma 
the globulin concentration is not commonly 
decreased, while the albumm fraction is very 
low Govaerts (8, 9) estimated the osmotic 
pressure of serum albumm and globuhn inde- 
pendently He deterrmned that the osmotic 
pressure of albumm is 5 5 miUimeters of mer- 
cury for every i gram per 100 cubic centi- 
meters while that of globuhn is only i 4 milli- 
meters of mercury for every gram per 100 
cubic centuneters Accordingly the total 
oncotic pressure of normal serum vanes from 
21 to 29 millimeters of mercury per 100 cubic 
centimeters This explams the importance of 
lowered albumin concentration m the produc- 
tion of edema, and the relative insignificance 
of vanations m the globuhn content While a 
decrease of 2 grams per cent of alburmn 
would lower the oncotic pressure of the blood 
approximately ii miLhmeters of mercurj' a 
siimlar change in globuhn would mean a de- 
crease of only 2 8 millimeters of mercury 
Palpable edema wiU almost mvanably be 
present when the albumin fraction falls below 
2 5 grams per 100 cubic centimeters and is 
rarely found when concentration of this frac- 
tion IS over 3 grams per 100 cubic centimeters 
With these values for albumm, the globuhn 
may be normal, mcreased, or decreased but 
the effect on edema wfll be msignificant Va- 
rious authors (21, 13, 33), state that edema 
will occur at levels for the total serum pro- 
teins of s s + 03 grams per 100 cubic centi- 
meters but as has been shown, the figures 
which are presented are susceptible to definite 
fluctuations 
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of the body cdl* and an animal can be kept In 
mtrogcn eqoiHbrium and weight equilibrium 
bj the administration of protdna Intia\Tn 
ouslv and carboh>Tlrates and fat bv tnouth 
the Wiy proteins contribute onij with diffi 
cuU> to the plasma protda This has been 
lummanred Pommereote Slavin, Kanheo 
and WTiipple as folknn In an cmergencj 
the plasma ptoteins maj contribute to body 
protons but the current wHl not flow easily in 
the opposite direction and the bodj proteins 
may be said to stand bv helpless to au whOe 
Mtal plasma proteins art depicted even to a 
lethal point E\’idently in this etncrpcncy 
the plasma protein Is \Try largely u not 
wholly depeiyknt on materials coming In 
from the gastio 4 ntestInal tract 

Recent eridence has tended to implicate 
the Ihrer as an impiortant If not the apeofle, 
mechanism concerned with sermn protein 
regeneration YSliether this Is confined to the 
h\tr or to the entire letieulo-endothelial sys- 
tem is stHI a moot pomt Wliqiple points out 
that the lirer participates In tlM “assembly of 
anuno-acidi and other consdcuents of b^y 
proteins into aggregates which may be used 
in the bver or elsewhere to form srOTfic pro- 
teins of the bodv <stls. Weech suggests that 
liver disease interferes with regeoertbon of 
sennn proteins and believes that the Irvet may 
be affected In prolonged malnutrition so that 
return to nonnalof theierumprotelnsls mark 
edl\ ddajrd men when adequate feedings 
arc resumed- Johansen reports h)-popco- 
teinemia In of liver discMc and expresses 
the opimon that the L\Tr assumes a rftle of 
major importance m the fj'ntbeiis of proteins. 
Many workers ba%'e called attention to the 
damage sustained by the Uiwr as a result of 
surgery and anestheda, particularly in cases of 
the hqjatoraial r.Tidromt- It is poseble that 
lesser degrees of damage may be responsible 
for the hypoproteincmia which Is occasionally 
cncDuntoed m surgical cases and which Is so 
resistant to treatment by replacement therapy 

RELATTO’rSmP BETWEEM PLAAltA PSOTEDf* 
AND EDEltA 

It has been established by cipcnmental and 
dlnkal eN-ideoce that the plasma pcotems are 
the dominating factor m the (hstnbutioo of 


extracenulsr fluai Starhng in iSgS fir>t 
postulated that the roo\Tmfnt of ftntd be 
tween the i-ascular channels and the inter 
ititfal spaces U gov-emed by two fsctwi 
(i) the capniary bkiod presnrre and (i) tie 
coUoidal osmouc prewure of the bUjwi, TYt 
former tends to force fluxls into the tiyua 
while the latter draws fluid from the Inter 
ftitial spaces into the blood stream. He m 
phasued the rAle of the pl«Tm> proteuu m 
this interchange- The colkad osmotic temino 
which is largely detennined by the concro- 
trmtioQ of plasma proteins coonterbalsnca tte 
mechanical effect of the hyrirauhe preuure m 
the capniancs (the capillary blood presure) 
The proteins, to which the vascular wiIli m 
Donnaliy Impertaeahle produce an ocoobc 
pressure difference between the strum tnd the 
relatively protein free intmtitial fluid ilth 
which they are in efiffusuo equHIbn am and thb 
b suffioeol to couatobalance the effect of the 
capQlary blood pressure. In health this och 
cotic pressure is greater than the mesm capO- 
Ur> pressure and wiD absorb any excess ol 
fluid m the tlsBue spaces (14 15) Krogh 
postulates that then U thus a naigin of 
safety ” whidi keeps the fluid in the \'ascular 
tud the IntetiUtial fluid in equIKb- 
num and prevents edema 

According to this theory edema will dfvri 
op when the ODCObc pressure is low mrtialioo 
to the capfllaiy blood p c essn r e and this wsy 
occur as a remit of ooc of the folios o| 
(i) lots of serum proteins, (a) loaetsc in 
cardUary pressure as In venous otatructloo, cr 
(j5 the \-csael walli become pervious to pro- 
Icuis as in Inflammatory states or vasoreotin' 
paralyils (aa) Recent work, however bu 
demonstrated that the mcchankil fortes a 
the mtentitial tissues must be coondcred In 
the production of edema. These forces co^ 
silt of two factors ( ) the oocotic pre*>nre « 
the tissue fluids basrf on the proton cwvteat, 
which, however is very low In filtratiOT ed«« 

fluid and therefore b of little 

(a) the tissue tension or cititiaty(a6) l\e«h 
and hb co-workers (jo, 1 r ja J4)suggc>t-S 
a result of their stuihes that there a w 
defimte critical leixl of the serum pr^ 
for the production of edema, but 
correlatioo leirl which pertains to that 
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(i) the production of penpheral edema, (2) 
the production of visceral edema, and par- 
ticularly pulmonarj' edema, (3) the inhibi- 
tion of gastro-mtestinal activit}^ and (4) the 
inhibition of wound healing Frequently all 
of these are noted m the same patient 
Peripheral edema This is usually the 
earhest and most frequent manifestation of 
hjqioproteinemia There are certain sites of 
predilection for this edema, notably’- in the 
loose areolar tissue of the subcutaneous spaces 
The abdominal rvaU, the back of the ankle, the 
legs, and the face are the common sites It is 
this symptom which, as a rule, calls the atten- 
tion of the surgeon to the deficiency which 
exists in the concentration of the serum pro- 
tems, and while not in itself a serious com- 
plication, it forewarns of others far more 
senous It indicates a severe nutritional dis- 
turbance which may not be confined to the 
blood, and which requires mtensive treat- 
ment As pointed out prenously, the normal 
human regenerates serum protein with amaz- 
ing rapidity so that when a deficiency exists 
and IS mamfested by the early signs of fluid 
unbalance, one must consider not only wheth- 
er nutation is disturbed but whether the 
mechanism for regenerating protem has been 
impaired Occasionally the occurrence of 
penpheral edema causes no change in the 
general attitude or reaction of the patient 
We have observed, however, that most pa- 
tients react unfavorably to this development 
They are frequently imtable and restless, and 
may have anorexia, nausea, and vomiting 
Rarely they may become irrational A typical 
case report is presented 


Case i E Z , hospital No 69224 A 6 year old 
•white child was admitted to the service of Dr M 
Bodenheimer on February 28, 1938 She had been 
severely burned by a gas stove Examination re- 
vealed extensive second degree bums of the right 
arm, forearm, hand, and the postenor aspects of the 
nght arm and leg, both buttocks, and the back 
After a preliminary cleansing of the burned areas, 
she was treated by the tannic acid silver nitrate 
method Fluids were administered parenterally 
On admission, marked evidence of hemoconcentra- 
tion was present Examination of the blood revealed 
16 grams per cent of hemoglobin and a red blood cell 
count of 6,400,000 per cubic mrlhmcter In about i 
week, after fluid balance had been restored, the 
hemoglobin estimation showed ii 8 grams per cent 
and the red blood count was 4,960,000 cells The 
patient reacted well to the local therapy, but on 
March 3, 3 days after admission, her serum proteins 
totalled only 5 3 grams per 100 cubic centimeters 
The albumin fraction was 3 5 grams per cent and 
the globuhn i 8 grams per cent The following day, 
penpheral edema appeared involving the back, neck, 
face, and extremities The child was placed on a high 
protein diet and given glycolixir tablets by mouth 
In addition repeated transfusions were administered 
Table I summanzes the further course 

It is evident from this case that several factors were 
involved in the protein depletion Initially, loss of 
fluid and plasma from the burned areas caused 
marked hemoconcentration and initial depletion of 
the plasma proteins The hemoconcentration was 
controlled by the administration of sufficient fluid 
and electrolytes as evidenced by the drop in hemo- 
globin from 16 grams to ii grams per 100 cubic centi- 
meters in 2 days Dunng this time, in spite of high 
protein diet and several transfusions, the serum pro- 
tein remamed low When the mitial infection was 
controlled the serum proteins returned to almost 
normal figures Then when the senous secondary 
infection occurred, the serum protein concentration 
again fell and edema recurred Intensive admmis- 
tration of protem dunng this penod had no effect on 
the falhng protems of the serum, indicating that 
regeneration was not taking place Dunng this 


TABLE I —SUBSEQUENT COURSE IN CASE I 


Date 

Scrum proteins 
gTa- % 

Hb 

Km % 

\ 

\ ILBC. 
million 

1 

' Course 

Alb 

Glob 

Tot 

3-7 

3 7 

I 3 

4 

1 11^ 

4.06 

Edema stin present Anorexia irritability 

3-14 

a 7 

3 6 

S 3 

II 

4.00 

Edema subsiding Infection under eschar 

4-ao 

36 

2 S 

6 I 

104 

384 

Infection under control No edema. General condition much Improved Thiersch 
grafts on 4-30-38 

6-1 

a 8 

7 JS, 

S6 

H 

2 81 

Infection recurred Granulations very sluggish Child is very toxic. Transfusions 
given repeated^ 

6-« 

3^ 1 


56 

■ 


Slight peripheral edema. TJochauged 

6-37 

4-4 

iS9 

7 6 

la 

4.33 

Much Improved. No Infection 

7-8 1 4-5 



^0 a 

3 74 1 

Much improved Additional Thiersch nmfts on 7-2 well 
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JUXMIONSHTP BETWEEKIlASUAPlOTEimAltD 
oxnr* FACTOBS bespon*ible ro» esesca 
It is TTcIl kiwwn thit tbe diitrilration of 
body floida Is affected by many foctori. WMe 
the senim protefaa are anwiig the most Ln 
portint, the rtle of the dectroJyte* should oot 
be nnderwtimated- ^ anatkrea In the charac 
ter coDcentratJon, and cfislribution of the 
aod and base clectrol>'te» win caoso marked 
chanjea In the hydratfon of the human body 
In the healthy aubject, an areas of sodium 
chlonde ioMted throng the gaitro-intcatmal 
tract win te promptly excreted by the kld- 
oeya. If a sufficientlv iarp exceti of salt fs 
Ingested and the fluid Intake controlled, deby 
dratJonof\-ai3'Ingsevcnt} will be Induced ^ 
the excretion of the exceu salt In solatkm 
thus tlie body fluids wffl be depleted If how 
c^•cr the kidney fi diseased or Its function im- 
paired as it Is so frecpiently In the setkmsly fll 
surgical patients, salt dmt In excess wfD be re 
tai:^ In the body and will cause the rrtenlloo 
of water In an effort to tnaintain the proper 
electrol^'te coacentraCsoa of the bodr fluids. 
As a rmlt of this mechanism by wiucb the 
electrolytE coaoentratioa Is protected frem 
ex cc a sl rt fluctuation edana is produced 
This edema will alao be adversely affected by 
h>'poproteincmla if this should be present. 
On the other hand bypoproteinemia oJatlng 
In conjunction with dehj'dration may not 
cause ^ema, regardless of the degree of the 
deficiency b^use retention of fluid in these 
cases would seriously Interfere with the aan- 
centratioQ of dectrolytes. 

In patients who b^use of romitmg, diar 
rbea, or other causes, have had an excessive 
lo« of electrolytes, this same piotectire me- 
chanism will result In loss of body fiuidi until 
the correct concentration of electrolytes in the 
bodv fluids IS establlsbed HeraocoucenUa 
tion and dehydration art the sajuelje of this 
rlTin of e%Tnta. Hanoconcentnitioti, as dc 
tcnnincd by studies of the hemstooit and 

r ifle gravity values will alter the values for 
blood coostituenta. A patient who is 
deli>tliatcd may show a serum protein value 
of 7A) gram* per loo cutac centlmeteis or 
over HoTe\*er when cufiidcnt fluid and salt 
are adnunlsteird to overcotne the dehvdration 
the true \-aluc for the proteins can be deter 


mined and thk mar be definitely below edema 
hrvels. Edema will then result and If ooe bi 

not carefully considered the changing reliUcc- 
thiM of piaima proteins, blood concrotrttim, 
and electrolytes, this edema may be attrflxtted 
erroneously to ercesdve salt admlnistntMi 
It b of the utmort Importance therefere, b 
administrating fluid to sick nnpcal paUenti 
to erahiate carefully the afomnentiooed f*c 
tors. The amount of fluid to be adminbtoed 
can be dcteimlaed by studies of the ipeoic 
gravity of the Mood and the hemitooit, 
while the character of the fluid to be preu 
(Le salme, distilled water whole Hood, or 
plasma) can be determined by itutfics of the 
plasma chlorides and plasma proteins. 

cxofTCAi iUinrzsTATiQin err 
SYFOFtomXtiaA 

The dmical manifestations of hypofroteree 
mia are chiefly denendcotoo tbealierttlowln 
tbe fluid distiibutxD of the body which sreui' 
duced by tha state. Variems oegam msy be 
affected, fhnng rue to what may appear to 
[k dlsw^ted lymptcsn ctanplexea Tbne 
symptoms and signs, however art sosply the 
external aixl palpid^ evidence of a profound 
pfaynological and outnuonal dlitarbaace. 
Reduction of the total •erum protein below 
3 grams per loo cubic centimeters a asoaBr 
considered to be incompatible with fife In 
the range between this figure and the nomaJ, 
raijous disturbances are obacr\Td. Oftfo, 
the sevent) of the dnucal picture does kA 
paraDd the reduction in serum protdns rod 
marked dutnihancts are noted with tot 
•light vanationi m the protrina In sdifitKio 
\'arious other factors may influence the efin- 
ical picture. Dfatorbances In the notiltiMiai 
state as a result of avitamlnons or dehydrt- 
tlon profoundly affect the signs and symp- 
toms caused by hypoproteinemia. Foe ram 
pic a defioeocy of idtaniin B 
augment the irduMtory effects of dimf nrvi ro 
■erum protons on the mtestinal tract, wfaw 
IfrV of salt or dehydration may ^ 

appearance of edema. In a cwiskieratioo « 
nutntional dbturbances all factors most t» 
thoroughly evaluated . 

The effects of bypoprotrineTnia 
cfivjded coovcnlenUy into four categortrt 
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(i) the production of peripheral edema, (2) 
the production of visceral edema, and par- 
ticularly pulmonary edema, (3) the ir^bi- 
tion of gastro-intestmal activity, and (4) the 
inhibition of wound healing Frequently all 
of these are noted m the same patient 
Peripheral edema This is usually the 
earhest and most frequent manifestation of 
h}q)oprotememia There are certain sites of 
predilection for this edema, notably in the 
loose areolar tissue of the subcutaneous spaces 
The abdominal wall, the back of the ankle, the 
legs, and the face are the common sites It is 
this symptom which, as a rule, calls the atten- 
tion of the surgeon to the defiaency which 
exists m the concentration of the serum pro- 
teins, and while not m itself a senous com- 
plication, it forewarns of others far more 
senous It indicates a severe nutntional dis- 
turbance which may not be confined to the 
blood, and which reqmres intensive treat- 
ment As pointed out previously, the normal 
human regenerates serum protein with amaz- 
ing rapidity so that when a deficiency exists 
and IS manifested by the early signs of fluid 
unbalance, one must consider not only wheth- 
er nutntion is disturbed but whether the 
mechamsra for regenerating protein has been 
impaired Occasionally the occurrence of 
peripheral edema causes no change in the 
general attitude or reaction of the patient 
We ha^e observed, however, that most pa- 
tients react unfavorably to tlus development 
They are frequentlj’^ irritable and restless, and 
maj’’ have anorexia, nausea, and vomiting 
Rarely they may become irrational A typical 
case report is presented 


Case 1 E Z , hospital No 69224 A 6 year old 
white child was admitted to the service of Dr M 
Bodenheimer on February 28, 1938 She had been 
severely burned by a gas stove. Examination re- 
vealed extensive second degree bums of the right 
arm, forearm, hand, and the postenor aspects of the 
right arm and leg, both buttocks, and the back 
After a prehmmary cleansing of the burned areas, 
she was treated by the tannic acid-silver nitrate 
method Fluids were administered parenterally 
On admission, marked evidence of hemoconcentra- 
tion was present Exammation of the blood revealed 
16 grams per cent of hemoglobin and a red blood cell 
count of 6,400,000 per cubic milhmeter In about i 
week, after fluid balance had been restored, the 
hemoglobin estimation showed ii 8 grams per cent 
and the red blood count was 4,960,000 cells The 
patient reacted well to the local therapy, but on 
March 3, 3 days after admission, her semm proteins 
totalled only 5 3 grams per 100 cubic centimeters 
The albumin fraction was 3 5 grams per cent and 
the globulin 1 8 grams per cent The following day, 
peripheral edema appeared involving the back, neck, 
face, and extremities The child was placed on a high 
protein diet and given glvcoLxir tablets by mouth 
In addition repeated transfusions were administered 
Table I summanzes the further course 

It IS evident from this case that several factors n ere 
involved in the protein depletion Initially, loss of 
fluid and plasma from the burned areas caused 
marked hcmoconcentration and initial depletion of 
the plasma proteins The hemoconcentration was 
controlled by the administration of sufBcicnt fluid 
and electrolytes as ewdenced by the drop in hemo- 
globin from 16 grams to 1 1 grams per 100 cubic centi- 
meters in 2 days During this time, in spite of high 
protein diet and several transfusions, the serum pro- 
tein remained low 'When the initial infection was 
controlled the serum proteins returned to almost 
normal figures Then when the senous secondary 
infection occurred, the scrum protein concentration 
again fell and edema recurred Intensive adminis- 
tration of protein dunng this penod had no effect on 
the falhng proteins of the serum, indicating that 
regeneration was not taking place During this 


TABLE I —SUBSEQUENT COURSE IN CASE 1 


n«ie 

Scrum prolcini 
pm. % 

Hh 
pm % 


Course 

\lb 

riob 

Tot 


■B|| 

T ^ 

4 


4 .p 6 

Edema still present Anorexia, lrTilabibt> 

^-14 


3 6 

S 3 

Ei 

400 

Edema ^ubsidmp Infection under eschar 


D| 


6 I 

104 

384 

Infection under control No edema. General condition much IroproN^cd Thiersch 
prafts on 4-3&-3S 

6-1 

8 

3 S 

S 6 

B 

Si 

Infection recurred Granulations >'er> tlugnsh Child is vay lone. Transfos ons 
mven repeatedly 

6-6 

3 .S ! 

3 S 

56 

B 


Slight peripheral edema, Unchanped 

6-37 

4 4 

3 > 

7 6 

B 

4 31 

Much Improved No infection 

J-S 

4 ^ 

a P 

S-t 

} 10 3 

3 74 

Much Improved Additional Thiersch praiu on Uklng Trell 
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Utter Inteml t »eveie »ecood£T7 anmU aiKt Infec 
ikm ««T« prrN uL It U coa cd T t bfe that beam* ( 
th aoemit aod fafeirtion fotbeieDt daman ( tbe 
Wood formb* medtankm took pUce (intW Drer?) 
to render U onabU to otHla tbe protelat adnilida- 
icred Uirotifli th fi*tro-tnte»tinil rr^rt Ihirtof 
thb period of h ypoprotdaemk tbe crarreladiMi 
reu trere edematoos and epithenalUatian was 
almort atnent. Flnafly when tbe (nfeetkn re 
fpoaded to tratmeot b^ tbe bemoffobfn and tbe 
protein* returned to normal 

Tbe rtrikinf point in tbe progres* of tbi* 
patient *r»j the pamDeken between tbe geo 
er»l cooditioti and tbe peeaence or thtence of 
edema, ^’bea edema waj present tbe fbHd 
waj irritable apprAenii\*e and feeding had 
to be forced WItb an impweraent In her 
aenim proteins (and inadcntaUj' In her 
bemofijobin valuei) tbcentirepicturechanged 
and tbe became more alert a^ teemed gen 
craJ]} Iraprmrd. V, t have noted thh In otber 
cases, and wbilc we baNt not been able to 
dkit definite neuroVjgicaJ ngnt of any rigmfi- 
auce in these cuet, we have tpecuiated on 
tbe posafbQit} of tbe presence of tome cerebral 
edema. 

Viscenl erfesw In tbii category we are 
pnmarily interested In pulmonary edema. 
Jones tiDd Eaton ha.\t pointed ont that tbe 
edema rcsnlting from bypoprotrinemia fre 
qoently mrolN'es tbe p&rendi>-ixiatou3 organa, 
and they reported s cases of pulmoonry edema, 
one of which cnoed fatally u a result of 
fajpoprotememia. Apparently tbe lung b one 
of the sites of prcmection for edema m 
tbeae cases. 

We bare obse^^■ed this compbeatMO lereial 
tunes and bellere that It occurs much more 
frequently th«n it U recognixed PohDOoarv 
complicationi occurring m tbe pottoperaiiiT 
course are usually cDagnoaed as atclcctaiu or 
pnetrtnoma but frequently oeftber tbe course 
nor tbe roentgeoo^pbic examination coo- 
brms this diagnosis. 

Transient polmonaTy edema of a mild grade 
may simulate a pneumonic process and mar 
be incOTTectiy diagnosed if the true oato/e of 
the cacsati%e factor b not reoogniied. Oca 
sionaDy the edema of the lungs mar occur 
reiy quietly and be the direct ause of death 
e>en tbou^ do cardiac decompciBStton b 
present 


It b a debatable point wbetber puIoMuiy 

edema can be cansed by the etm^ idaria- 

btratlon of fluids without excess of tah la ihf 
postoperatiTe period. Undoubtedly abm 
canEac decompensatioo b prtjeot poiajoaiq 
edema may occur as a result of nght-bwt 
fallurt. In the absence of cardiac wetkntti rt 
b onHkely that pulmacar^ edema wfll remft 
from over-administration of fluids imlM 
sodmm chloride in great excess Is Qkewiie td- 
mlnifteredorbj-poproteioemialsprMcot. b 
a matter of fact, ainfnbtration of ghicise ia 
dbtiHed water may bare a dchydialiM eflcct oo 
tbe bod} Glucose eim though sdnilmstered fa 
an tsotodic (5 per cent) solutloa does not set 
tn the same manner as salt solution in rrUm- 
ing fluids m tbe body The gfucose is mrti 
bonstdleaving distilkd water which beiaeted 
with some of the body salt in the tmne and b 
rhb way causes a loss of fotentltial water to 
ni alntain the riectrolyte concentratsm it 
normal (7) In those cues La which fluid has 
been pushed to tbe pcant of water fntoxica- 
tko cerebral edema occur and ciase death 
but pulmonary edema b not M'hile 

lotfisoitolnate administratloQ of fluid s to be 
caedemned stren^y it often becomes aeces* 
lary to administer from 4000 to 5000 ctihk 
oentimeteTS in one 34 hour period to restoce 
tbe salt and water bohuice of a patient Ocra 
tiooally a surgeon may hesitate to adro mister 
thb amount because of tbe erToneous asKuap- 
tfan that It win anse puliDcmaiy edenu- 
Thb fear as has been pointed out above l» 
eodrtly without fotmdatioo if the canhsc 
status a good. Tbe real dangers of dehydn 
tiom are far more important than the fanaol 
ones of water-logging but if fluid b ■dmifr 
tttered accoeding to a rabonal methodt 
nnther of these ihould occur 
In padenta with bipoprotcinrtiiii, 

other band pulmonary edema can occur with 

tbe administration of minimal soocnti w 
fluid and evTB though the patient b in nep 
tlw water balance In cootrait to the naren- 
ebymatous edema resulting from wate r In to^ 
catson, tbe edema resulting from hypop*^ 
temerma frequently m\'Di\‘e3 the lungs, 
the following case the pulmooan 
cooiideied Urgd> contributory to the IrtJm 
outcome 
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Case 2 F E , Hospital No 80006, was admitted 
on November ii, 1939, with signs and symptoms of 
acute appendicitis Laparotomy was performed im- 
mediately and a perforated gangrenous appendix 
was removed There was a moderate amount of 
free, purulent fluid in the pentoneal cavity The 
wound was drained and closed in layers The pa- 
tient developed a severe grade of paralytic ileus 
■nhich was treated with a MiUer- Abbott tube On 
the fifth day after operation mild penpheral edema 
was observed, and on the following day the serum 
protein concentration was 5 4 grams per 100 cubic 
centimeters Two days later complete dehiscence of 
the abdominal wound occurred without obvious 
signs of infection This almost characteristic mani- 
festation of the hypoprotememic state wall be 
considered m connection with another case Sev- 
eral transfusions were given but the edema per- 
sisted and the patient became progressively more 
toxic The salt and fluid balance was carefully 
watched and because of the edema, the patient was 
kept shghtly below a positive balance In spite of 
these precautions the serum protems showed no im- 
provement and on November 24, 1939 the concen- 
tration was stiU 5 4 grams per cent On the four- 
teenth day after operation sudden pulmonary edema 
developed which did not respond to oxygen therapy 
or transfusions There were no signs of heart failure 
The edema progressed and penpheral edema became 
more marked until death of the patient ensued 2 
days later 

Disturbances of gastro-inteshnal inoHhiy 
Hypoprotememia exerts a definite inhibitory 
effect on the motility of the gastro-intestmal 
tract This has been observed m dogs by 
Mecrav and his assoaates who found that an 
increase in the gastnc emptying time accom- 
panied h}^oproteinemia This occurred m 
dogs with intact stomachs and m those upon 
whom short-circuitmg operations had been per- 
formed ClimcaUy, this phenomenon has been 
observ^ed repeatedl)^ Jones and Eaton re- 
ported a case of fatal intestinal obstruction m 
a patient with hypoprotememia and others 
have detected obstructions of varying degrees 
We observed a patient who, immediately after 
a subtotal gastrectomy for ulcer, developed 
all the signs of an upper intestinal obstruction 
Laparotomy revealed thickened and edema- 
tous loops of bowel with edema at the gastro- 
entcrostom}" stoma No other obstructive 
mechanism was found Unfortunately no 
studies of the serum proteins i\erc made but 
in luew of our experience in subsequent cases 
we feel that this was defimteh a result of 
hjqioprotememia 


i8s 

Frequently, it is found that persistent 
vomitmg wdl occur after gastro-enterostomy 
or operation on the bowel Inasmuch as 
these patients are in a poor nutntional state, 
hypoprotemerma develops qmckly following 
operative procedures, and particularly after 
those whici necessitate abstmence from oral 
feedmg This leads to edema of the stoma and 
the mtestmal wall and a picture resembling 
acute obstruction develops Roentgenographic 
exammation is of httle value as it merely con- 
firms the presence of obstruction without 
demonstrating the etiological factor Whether 
the obstruction or dimini shed motihty is due 
entirely to the edema of the stoma with con- 
sequent narrowing or to edema of the entire 
thickness and extent of the gastnc and m- 
testmal wall which mterferes with effective 
muscular contraction is debatable Mecray, 
Borden, and Ravdin believe the former to be 
true on the basis of fluoroscopic ex amin ation 
of dogs foUowmg a banum meal They found 
that, while motihty was almost absent m 
hypoprotememic dogs, mtestmal penstalsis 
and tone were normal 

When the serum protems are restored to 
normal the obstructive symptoms quickly 
subside and the chmcal improvement of the 
patient is marked This is further evidence of 
the importance of the protems m causmg this 
comphcation Inasmuch as these patients are 
poorly nourished they frequently present vita- 
min defiaencies which augment the effect of 
the hypoprotememia on gastnc motihty This 
IS particularly true of vitamm B, which there- 
fore, should be admimstered m conjunction 
with protems Recently Stengel and Ravdin 
have suggested the use of the Miller-Abbott 
tube for feedmg purposes following gastnc or 
mtestmal operations The end of the tube is 
puUed through the stoma and feeding of pro- 
teins IS started immediately foUomng the 
operation This is well tolerated and is effec- 
tive in aiding the restoration of protems in 
the serum 

Case report JI M M , No 72350, a white male, 
54 years of age, v as operated upon for a carcinoma 
of the stomach and a P61ya tjTie of gastrojcjunos- 
tom\ performed on September 0, 1038 His pre- 
operative status was good and he was considered a 
good operative nsk inasmuch as his symptoms had 
been present for onlv 4 months and he had been 
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ettin* »elL Hlf blood dianktry bdon opatloQ 
w** t W ii iil th« hemoftobin »aj 3 fTuni pe* 00 
cubic ccntiiarten, tbc red blood ceQj maabocd 
^rd^o^percaWcniffiimeter FoQoii tajt tbo open 
tiou vomltinj comnjenced ^ri* penbtatt. 
lluifrMteeQ fuctloe wu faifdfoted oo &c Mcoiki 
diy after opemtlon iod waj coodnoed for j dayt. 
\anJtiax penifted u>d 00 tbe tUrteeDtb <kr pccf 
pbeial edema of the extremlto wat DOtcd. At thia 
thue the patkst vai ddiyd/it^ aad loUl pro- 
terns of the tema wen 6-1 craBtt per too cubic cntf- 
metm. We felt that thh Take «ai mhLsdtnf be- 
cauM of hemocOBcentiatfcm atd iortUtrted a^>^ 
pnxtoo (fiet. SoestfcDocram terealed 00 
textkal obftiuctkiD The high protek <&et of easily 
aniinlhhle matoiali was cootloaed »^rii mt . ut lo- 
dwemsx tche bat 0 the dghteenth day after opoa- 
tloD the aenzm iwotekt were tedace d t 5.1 fiamt 
per 00 cubic centnnetea whl^ we took to be a 
truer Lodex becanM bydratloa had been acetaa- 
plhhed by thb time. Prutdoi woe ptahed 3 
days later TomItk( had corrYpletefy ceased. Wfaeo 
the Toolting stopped the aenim proteba been 
Increased t 5.7 ftana per too cnbtc ccnUmetcia 
which aJtbooah kar was apparently above the 
edema Iced. The remainder d! the coane vat tm- 
erentfoL 

This aue ilhistratet tvo \rry bnportist 
fftcton. 1 q the fint place estunatioQ of total 
aenim pioteiiu moat be dooe In cooiuoctkn 
intfa iCudies of blood coQcestittioQ u« aorr 
routinely do bemotoait ttudiea In order to 
judge boDOcoDCfftitratloQ more aaroretelr 
The SIcLuie Aldficb teat for dcbjilration baa 
Dot been aaffiaentlv accurate In a very imall 
aecet of cases m cur hands bat ire are study 
ing this method fartber Second it flh^ 
trates that hypoprotememia can devdop rap- 
idl> folknring sakKis opcratkms even tnoa^ 
the patient b In apparently good natiitkoil 
balance before opoitkm, 

Z>frftrrf*aj»«j i» trwtd 4 rj/mx Expen- 
Tni«nfat wort on iToancij has demonstrated 
tha t the principal easential for rapid beabng b 
mnltlpUcabon and growth of fibeohlasta. 
Harvey and Howe have diNuded the period of 
wound beiHng mto three phaaes (1) the lag 
period (2) the penod of fibropUsb when the 
velodtv of bcanng is changing moat rapidly 
and (3) the phase of approaching maiinunn 
immediate strength Clarke In 1919 In study 
Ing the effect of diet on the healing of wounds 
determined that a high protein diet shortened 
the lag phase and produced a de a e a se In the 
time necessary for Imtistjon of the growth of 


fibiobliJti. He bebevTd that proteha were 
necosaiy for proper wound bodmg. Harrey 
and his co-workeri hai-e also emptaBicd tie 
importance of proteins but they bdlere tint 
the lag phase is not affected Tb^ have foend 
an increase In the veiodty of growth of ebro- 
hlasts with a higk protein diet but no rtary 
in the duiabOD of the lag phase or q tV 
maximum strength of the boEng wound, il- 
though this last phase ii reached sococt 
Thoiupsuu and his asaodales first detaoa- 
Btraied that an artifidallY Induced hypepto- 
teinemic stale in dogs {nterfered with tV 
healing of visctial and surface wounds in ortr 
70 per cent of the snhnsla in these ci*« 
athet disraptwm of the wrtjund or debjrd 
healing ocamed, but when the serum prot^ 
were restored to normal by tbe adminatrili* 
of tyophnUed pisens wound besfing lapsdiy 
occarmJ (ap) 

This bterferencE with wound bealmg aK)- 
dated snth hypoprotnneciU has bera ob- 
served frequently by ua. In i case prerfew^ 
r e p e at ed U) empiete disruptitn u tbe sth 
domlnal mdsion octuired and SKOodiTr 
suture faBed to cause healing Tbe tntra 
proteins of this patient ware aontiiteatfy be 
low 3 s prams per ico cubic centuneten sod 
all rforts to raise the level were fniltJest 
Needless to say death qoict^ ensued. Is 
Cases tfisxuptkm of the woman also uu.uittd 
and though an appeudicetl abscess was prev 
ent, tbe wound was not grossly infected, sad 
presented tbe edenuttoos appearance cooidoo 
lo these patients. In the cases observed br ns, 
the wounds were dean, edematous, gCsteniiit 


p-ik^ and anemic in appearance. Tbesc tiao- 
In gs ' have been report^ In hypoproCemennc 
dogs by IbompeoD Tbe quertiou of whether 
M kma per u will cairse dday or thse i^ o f 
round healing is to be seriooiJy aaiMdem- 
[Vbfle the ev-idence of the Importance e< ^ 
i-tn* m aceekratfng fibrnbUstfe proCfersticB 
s conduirva. It is well known that 
nto edematous tissues usually heal 
njompaon. In the slodies referred to foew 
hat edema of tbe wound edges persisted 
raiying periods after the serum proteins 
jeen restored to normal and this t 

libit repair of the wounds. It a probahletW 
joth ftrton uc. specific absence of protera 
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(or possibly of certain amino aads) and the 
resultmg tissue edema, operate to delay wound 
healmg m these cases It would be mteresting 
to produce edema by excess salt administra- 
tion and maintain the serum proteins at a 
normal level and study the effect on experi- 
mental wounds 

Case report A R , No 78483, a white male, 16 
years of age, was operated upon for an appendiceal 
abscess on August 19, 1939 On the tenth day after 
operation signs of a mechanical mtestinal obstruc- 
tion developed and on August 31, 1939, the abdomen 
was opened through a suprapubic mcision A strangu- 
lating, adhesive band obstruction was found and 
released A small perforation of the ileum was 
closed by a pursestnng suture and tbe wound closed 
without drainage On September 9, extensive edema 
of the thoracic and abdominal wall and hydrothorax 
was noted The serum proteins were s 5 grams per 
cent and the albumin was reduced to 3 grams per 
cent Marked distension occurred but was controll- 
ed with a MvUcr-Abbott tube On September 13, 
the second incision disrupted but no evisceration 
occurred The scrum proteins were unchanged from 
the level of the previous examination Hjdro 
thorax, pulmonary edema, and edema of the face 
and hands soon followed Multiple transfusions 
were given and a high protein diet admimstered 
through the mdwellmg tube On September r8 the 
edema had largely disappeared and by October 1 
It had completely disappeared Healing of both 
wounds had remained practically stationary dunng 
this penod On October 2 the serum proteins had 
nsen to 8 6 grams per cent and the albumin fraction 
was 4 8 grams per 100 cubic centimeters After this 
heahng became much more rapid and the remainder 
of the course was uneventful 

In this case again, the warning sign of peri- 
pheral edema antedated wound disruption but 
was overlooked, no transfusion or protem 
therapy bemg instituted until after dehiscence 
occurred We cannot stress too strongly the 
importance of the early signs of hypoproteme- 
mia which, although probably mnocuous in 
themselves, should direct our attention to the 
underlymg nutntional state before more 
senous sequelre occur 

TREATMENT 

The treatment of hypoprotememia should 
be prophylactic AH patients about to under- 
go senous operative procedures should be 
carefully studied for disturbances m then- 
nutritional status, with particular reference 
to serum proteins, vitamins, and fluids If 


actual depletion of serum proteins is discov- 
ered, the operation should, if possible, be post- 
poned until the normal concentration is re- 
stored It is much easier to do this before 
than after operation and frequently a high 
protem diet wfll suffice If the patient is un- 
able to retain or absorb the necessary food 
elements when administered by mouth, other 
methods which will be described subsequently 
must be instituted Unfortunately, however, 
the presence of severe nutntional disturbances 
as manifested by hypoprotememia is not 
usually discovered until comphcations ensuing 
in the postoperative penod indicate that the 
protem metabolism is disturbed 

The restoration of dmunished serum pro- 
tem to normal is not always a simple task and 
is dependent on two factors (i) whether there 
is damage to the regenerating mechanism, and 
(2) whether the abnormal loss of protein can 
be stopped As a rule, the second factor can 
be controlled without much difl&culty or 
suflflcicnt protein can be admimstered to 
counteract this loss The first factor, how- 
ever, is much more sigmficant If the abihty 
of the orgamsm to regenerate the proteins of 
the serum is impaued or destroyed, no amount 
of protein which can be administered will do 
more than act as a temporary' substitute for 
the proteins already lost As yet, no method 
whereby this mechamsm can be sustamed or 
repaired is known, and, as a matter of fact, 
the nature of the mechamsm is still in doubt 
There is some evidence that the hver or pos- 
sibly the cells of the entire reticulo-endothehal 
system are the site of the formation of serum 
proteins and as is weU known, these cells are 
frequently mjured or their function unpaired 
Among other factors, anesthesia, sepsis, and 
anoxenua may adversely affect these struc- 
tures and interfere with their protein regener- 
ating function It IS in these patients that the 
problem of sustammg the level of serum pro- 
teins assumes such magnitude We have seen 
such cases, and have seen many case reports m 
the literature, wherem the serum protems 
were dmunished and could not be replenished 
despite the admmistration of large amounts 
of protem Recently a patient was observed 
who was suffenng from acute yellow atrophy 
of the hver and in whom a severe hypoprotein- 
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cmk ck\Tlopcd It -na Impcwlble to raise 
ha protein concentration appredaW} de^tc 
the administration of Urge amounta of protein 
b} mouth and repeated nura%‘e aennn trans- 
fasioQS. In this case the mechanism for re 
generating scnnti proteins sras Berk>uil3 m 
Ubted Other patients exhibit thu same 
phenomena without ob.-ioui hrer 
and they prese n t the same great probJem In 
therapy 

TTie sdnumutration of protein by mooth d 
tber as whole protena or ammo wAt* U obvi 

onsly of no value at these cannot be utfiUcd and 

synthesiied to form serum protein. Bi snp- 
tdj'ing the neettsa^ protem in a otl^bie 
form senun tramrojiona are a temporary 
apedient but the) may be tuffiaent to carr) 
the patient until anv in|ary to the serum 
regenerating ccfli may have to beaL 
Occasjonafly tha Is inadequate and the pa 
bent cTentuaDy (Ees of this deficiency 
htdnicL and Cowgili base streased the pomt 
that until the nature of the mechamsm which 
CDQtroU the regeneration of serum protons 
u better ondentood the approach to therapy 
can be only s)'mpt<7metic a^ bspbasani 

It u formnite that manr If not most of 
Ibe surgical patients who derejop b>T»pn>- 
teinemia exhibit no senoio defect In the re 
^eneratioo of serum proteins. The defideocy 
u usuall) amenable to treatment without 
much difficulty and consequently we feel that 
the impairment In the mechanism of protein 
regeneration is slight. It U debatahJe whether 
wHmlnK traHnn of proteins acts as a stimulant 
to serum protein regeoeratkm, and \\eedi 
(30 31 32 34) was unable to determine an) 
axrelation between the administration of pro- 
teins and the rate of regeneration Tbcre is, 
however some experimental woii. whkh m 
dicates that malnutrition may aUcct the JJver 
and urrp^ its ability to s)-ntberire serum pro- 
teins. ftobabi) the resfontioo 0/ the notn 
tional state to nonnal remediet this disobiDt) 
at any rate it is an esUbCabed /art that very 
frequently the proper admimstratjon of pro- 
tein does replenish the serum proteins snd 
CATreomet hipoproteinemia with its con 
conutant manifestations. In thu connectHm 
the adminutration of large amounts of ^ucosc 
ma) be of value because of tbc benebaal 


effect on tbc lii-cr and because of lu calort: 
valoe 

Proteins may be given by mouth, bv rtctuai 
or paienterallv Unquestwnibly the method 
of choice when feasible is the oral route The 
absorption of tbc spHt prodacti of porteu 
digestion normaliv occurs in the Bnalf Int«- 
tme and b tbc ordinary course of eveoti tb 
material for building senun protenu It ob- 
tained b this wa\ In the pre-openliTe 
pcnod little difficulty is cocDuntered in ij- 
mmisteibg sufficient proteins b) mouiL For 
some time we have been preparing our RngiaJ 
patienti bv feeding a diet coQtaialng 15 per 
cent of proteins for t c vrr a l days or a atfi 
before operation. Occamonall) patJcnU ut 
unable to take or retam food mouth be- 
cause of then surgical cooefition, The pfTsetict 
of peptic nlcm, pylonc obstructioos, mtes- 
tin^ fistulas and other similar crmicElkm 
ma) coDtim indicate oral feedings. In thae 
case* wt have frequently been aHe to intti- 
tote feedings tbrngh an indvelllTtg tube 
RecaoUs Steagei and Ravdin hare reportri 
as exceOent method of adminUtenog ^teia 
through a unier ■Ihbott tube by usnyt aa ia- 
termllletit presfuie pump Thc> hire hid 
oo^erable njcceas with a pqjtcme hydrefc 
sate mixtore. We have used whole pr^einia 
oar patients with good results. In tbc po»t 
oprrativ'e period oral feedin« are tt-jolh 
cootra bdicatcd and at tha time the dewe 
of Stengel and RaitTin is of ImmeasomMe 
value FoDowbg gastnc resection or gadro- 
enlerostomy the tube is drawn through tie 
stoou feedbg ran be started ihnoit to* 
meefiateiy IVe hav-e hid do eipcneoce *1^ 
rectal feedings of proteins but the work of 
Ravdin and of Rhoads and hu co-worien 
seems to indicate that some absorptioo 0/ 
tefa split products docs tale place la d* 
cobn and this route may be utflned if neco- 

The parenteral admlnistratloo of 
bvanshl) b\ the mtraveoous route WN* 
blood or plairaa are the two sgeots 
mooly employed- The use of whole blood 
of particular \-nIiie when hs-poprotooetna 
assoaated with inemia It b 
give moldple targe, and frequent 
If a definite rise b the senun protoiu U to w 
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obtained and maintained We have noted 
elevations of o 2 to o 4 grams per 100 cubic 
centimeters immediately foUowmg transfusion 
of 500 to 1000 cubic centimeters of blood but 
within 24 hours this may be lost if further 
transfusions are not administered The use 
of plasma or serum presents several advan- 
tages over whole blood In the absence of 
anemia, it does not overload the circulation 
ivith red blood cells which are not needed 
Secondly, it may be stored mdefimtely with- 
out deterioration, m marked contrast to whole 
blood, and thirdly, if pooled serum is used, it 
need not be of the same type as the patient’s 
blood Plasma or serum transfusions afford a 
method of admimstermg concentrated serum 
protein quickly and easily, and with a mmi- 
mum of reaction Our expenences have been 
very satisfactory but the admomtions m 
regard to the use of whole blood must be 
earned out Frequent and large mfusions 
must be given We have admimstered 1000 
cubic centimeters of plasma several times and 
have noted no untoward reactions 
The use of desiccated or lyophilized plasma 
desenbed by Flosdorf and Mudd has been 
suggested but we have had no experience with 
this preparation Ravdm, Stengel, and Prus- 
hankm report severe reactions following the 
use of lyophilized plasma Recently Elman 
and Weiner reported their experiences with 
the administration of ammo acids denved 
from the hydrolysis of casern with the addition 
of tr3'ptophan and ej’^stm They have used 
this mixture m many cases without any dem- 
onstrable deletenous effects and m many 
cases were able to elevate the serum protems 
appreaably In many cases, however, de- 
spite apparent chmeal improvement, no rise 
m the serum protems was observed In these 
cases, doubtlessly, the temporary clmical im- 
provement was attnbutable to the transient 
mcrease m the osmotic pressure of the blood 
but apparently no regeneration of proteins 
occurred m the patient ^Vhereas ammo acids 
vhen given intravenously must be synthe- 
sized into serum proteins mthm the organism, 
plasma is immediatelv available for use and 
hence sen'es as a more efficient substitute for 
the lost protems Hov ever, ii hen there is no 
striking interference vith the regencratue 


function of the patient, it would seem that 
ammo-aads should be of great value At an)'^ 
rate this method of “intravenous alimenta- 
tion” has great possibdities in the treatment 
of temporary dimmutions m the serum pro- 
tein level, and is certainly worthy of further 
study The importance of the proper selection 
of ammo-aads cannot be overestimated, how- 
ever It has been demonstrated conclusively 
that certam ammo-acids are indispensable for 
serum protem regeneration Both cj'^stin and 
tyrosme must be present, either m the diet or 
m the parenteral medication, to provide the 
necessary elements for the formation of the 
protem of the serum (17) While phenylal- 
amne and methionme are mdispensable for 
tissue growth they play a nunor r 61 e m the 
rebuildmg of the serum protem This has been 
recognized by Ehnan and his assoaates m 
planmng the character of the intravenous solu- 
tions they employed 

It would seem from the foregoing that the 
therapy of hypoprotemerma rests on an inse- 
cure foundation Fortunately, the majonty 
of cases are either improved or cured by the 
substitution of serum proteins or by the 
adnumstration of the essential elements which 
constitute these proteins In the cases re- 
sistant to this therapy, attention must be 
given to the hver There is ample evidence 
that a high protem intake m addition to carbo- 
hydrates IS essential to protect the hver from 
damage by anesthetic agents or other noxious 
substances This consideration should guide 
our pre-operative as well as postoperative care 
and may prevent hypoprotememia from 
developing We feel that the use of large 
amounts of intravenous glucose m a 10 per 
cent solution in distiUed water plus a high pro- 
tein diet by mouth or through an mdwelhng 
tube IS the best means of prepanng the hver 
for the shock of surgery, or treating it when 
it has already been damaged In addition, the 
free use of plasmiC transfusions has, m our 
hands, been the surest and svnftest method 
of causing at least temporan,' rises in the 
serum proteins m hypoprotemenne patients 

StrUMXRY AND CONCLUSIONS 

I Eiidence is presented vhich suggests 
that hi-poprotememia is caused b\ impair- 
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meet cf the nwchaaica or orgin »rfilch it rc 
fporuable for the production of terum pro- 
tein*. The lots tod ]*ck theory doe* not 
ex p lai n the variation* In the metabohsm of 
teram proteia*. 

a Tiiere U some evidence to Indicate that 
the brer Is the site of regeoeration of •enun 
protein*. 

3 Edema I* a remit of h^poprotemeou*. 
This edema U attributable to alteratioD* id 
the mechanics of doid distributioa between 
the vascular chanpcl* «>d the cxtravascuUr 
space* which arc caused by a decrease fo the 
crJioidnl osmotic pressure of the blood tndoced 
by a deficiency of the tennn wlh»imfr> How 
ever many other factors may influence this 
edema. Among these are the /oOowing titsae 
elastlaty water balance, and the character 
and (Ettribution of the etectrofytea of the 
body fluids. 

4. The dinfcal manlfestationt of hypopro- 
tdnemia are varied but almost aO can be ex 
pJafnwi QQ the ba*b of In fluid 

distzibutkia. The prlnopol manifestation* are 
peripheral edema, pulmonary edema, dutnrb- 
ancea in ^asCro-inteatual motjllc> and di*- 
tutbance* in wound healing 

5 Treatment b not ahrati aadsfaaory 
inasmuch a* the exact mechonlim respoos'ble 
for the production of •crum protein* Is un 
known Since the liver play* a definite and 
Important rfllc, therapy abould be directed 
toward protecting and sustaining this organ 
A high protein and carbohydrate intake Is 
essentiaL 

6 Substitution therapy in the form of 
whole blood or plasma transfusioD*, paienterwl 
admimstratjon of ammo aod*, or orojejunal 
feeding of ammo aadi, has met with •ome 
fuccr**. In our eigjerience the admmbtra 
tloDof massive tranafustons of plasma ha* pnv 
voted the greatest and meat »ustaincd rise in 
the *ennn protems. 
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C LEs ICALeipmtnceimdcipCTiincnUi 
Qonon&Dimi Is hft\‘c\'{ekicaiibiind(Uit 

proof of the danger which attend* 
oneHt&ge bilateral oretero-tnteatinal 
ormtomosii. ImpUnting the ureter Into the 
lar^ mteatiiLO initiate* a aeqocnce of patbo- 
logKal changes which commooly result In 
obstnicboQ of the upper tuinaiy tract and 
ascending Infcctim. Since both kidney* are 
affected sunultaoeouil} m the one stage opera 
tioQ, these comcdKatlntii axe likely to temd* 
Date fatally If one ureter is ttnpl«nt.»A 
boweiv and a period of a few week* is 
allowed to elapse wfore the second ureter u 
transplanted, the kidoe) oo the side of the 
Drat opentioD will have r e co vere d raffioeotly 
from the brunt of the early damage to enhance 
theponSulitfes cl raaxM. 

These facts make it dear that tlw add teat 
of any method of ureterodntestmal anastonio- 
fi3 IS the molt attending the ooe'Stage 
operation. When a mran* U found of iisiiring 
a unlfonnty succesaful outcome following this 
procedure the hatards of oh*tructIon and 
wanmding infectioo will haNT been immounted 
and the ment of the operation fimd} estab- 
Ibhed. While not justified m human casea, 
attempts to perfect the one-*Uge bOateral 
transplant offer a fertile field for InresUgatwo 
in ■nlrriHk. 

It was with a view to appraising the fiart 
played by the hlghl) Infected nature of the 
Wd Into which the end of the ureter Is Im 
planted m uretero-inteatinal anastomosis that 
a oot-itage bilateral ureteroneocystostrBny 
was earned out m 6 doga. The of the 
bUdder i* lufBaently similar to that of the 


large Intestine to make it possiWe to perferm 
a lotunocosal nrttcnn’edcal rdmplMUtm 
ximllcal In all respects to a nretcrc^trstiaa] 
anastomosla, the only vanabic factor bcoj 
the contamination from the rwtosigiDoiJ m 
the latter procedure, 

ECPEJJVECTl 

The operation* were performed te the fol- 
lowing manner The doc was anestbetiwl 
with ether and the pentonea] mitv tu 
entered through a low mkUiDe Indstoo Fol- 
lowing eiplontion of the kldoeva, the bladder 
and Iraer portion of the ureten were exposed 
by parking the small intestines bto the upper 
part of the abdomen. The pdvK pentrmeua 
was indsed longitadinaOy at tiw DOse of the 
mesoiigmoid and the ureter* were freed 
throu^out thrar knrer third. 

The left ureter was mmplanted first I> 
was damped and divided in its Jaataienral 
extent and the distal stump was tied off \ 
site for reimplantation was selected aloeg tbr 
lateral waD of the bladder and the ue* 
marked with two stay suture*. The drtno« 
moseJe wia Indsed for a dataace of i 5 
meter* be t ween these markers, the edges d 
tlw inaaed musde being dissected back hj 
expose a diamemd-shaped area of lubfflucon 
(Fig i) Three sutures of oooo chrotruc ot 
gut were then placed from the adrenblu of 
the ureter to the submucoia of the biaddef » 
as to form a triangle at the cfiitil end of tite 
exposed submccosa. A nnall perfortw 
through the sobenneosa and mucosa m w 
center of the tnanglc was made nth the 
of a No II bltde. After a ipedmeo of urine 
was aspirated through the opening lie 

end of the dlidiW ureter was rntrodocfu- 


rw th« D» i i 1 1 1 — 1 1 •< B tu > a< Cfi kn y Can** 
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As a part of the study of the destiny of the 
end of the ureter^ the end was left long in some 
instances, short in others The ureter was 
anchored by tying the 3 pnmarj'- sutures 
(Fig 2A), and the anastomosis was reinforced 
by umting the edges of the detrusor muscle 
over the distal part of the mcision with a few 
interrupted sutures 

The nght ureter was reimplanted in a simi- 
lar manner (Fig 2B) and the abdominal 
wound was closed without drainage No 
attempt was made to extrapentonealize the 
anastomoses 

The specimen of urine obtained from the 
bladder m one instance contained pus and 
gram-positive bacteria (confirmed by culture) , 
the others gave no evidence of infection 

RESULTS OF EXPERIMENTS 

The animals suffered no apparent ill effects 
from the operation but continued m excellent 
health until they were lulled— 2 at the end 
of I week and the others at i month, 2 months, 
10 weeks, and 6 months, respectively The 
results of the necropsies are summarized in 
Table I (Fig 3) 

^An expenmental study of uretcro'intestinal implantation V The 
destiny of the implanted ureter (In press ) 
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Fig I Ureterovesical reimplantation in the dog Both 
ureters are freed throughout their loner third The left has 
been divided and its site of reimplantation prepared by an 
incision dorni to the submucosa 


In only 2 animals was there evidence of 
obstruction of the upper urinary tract, a 
mild bilateral hydro-ureter and hydronephro- 
sis being observed in both dogs killed at i 
week (Fig 3, A and B) A blood non-protein 



imptaTiled ureler><^tnplnnhed 


Fig 2 Ureteroi esical reimplantation in the dog A, The end of the left ureter has 
been inserted through an opening into the ca\alj of the bladder It is anchored in 
place b} three sutures jommg the submucosa of the bladder to the adienUlia of the 
ureter B Both ureters ha\ e been reimplanted The anastomosis is reinforced b^ su 
tures uniting the detrusor over the submucosal course of the ureter 
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TVBLE L-SEItlES OF OXE-yTAGE BIL\TER.\L URETERCATSIC \L RmrPL\.NT\TK)NT 
rs Tec DOC (see fig i) 
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nitrogen at the nppCT limit of normal fn one 
and a ili^t]\ dented reading in the other 
rave evidence of mild Impairment In renal 
functiem. Since theie change* were not preaeot 
In TitmaU tiTTed later it Is reasonable to 
conclude that the> resulted from an earit 
temporary period of partial obstnictioo in 
duetd by up e i a tiv e trauma. 



Eiammation showed no hj'pereinia or other 
groat cv^ienct of inflammation of the uretm 
or bdoe>'i althou^ upon nuaotcnpK arc 
Don, a mDd bflatw uretcritii and m-efcoe- 
phnua were observed m the dogi kflW at i 
week and a fimilii unllitexal InvolTmeat 
was noted in those lacnflcrd at 3 months and 
loweeks. This reaction watmuufeited by u 
Infiltratioo with leucocrtes of parts of the 
tubmocDsa and adjacent areas of the real 
pehis and ureter (Fig 4) The redundant 
Intraveaical end of the ureter soTnetme* 
deTDonstrated a more violret reaction ihortlr 
after orwration Although the mucosa, wb- 
roucota, and mosculana were almoat free fn» 
Infectkm the adventitk ihcnred a dense infil- 
tration of pd>Toorpbonudear leucoc)^ wr 
rounded by an inflammatory dfibns (Fig S’ 
Penlomtia did not occur nor was that tn> 
senous wound infectioo A raperticii] cp- 
puration of the ikin indson dev-cViped in 00c 

■ ntmal 


AJfXLYKia or STUDY 
It u Interesting to note that only 
fst and most transieDt forms of 
Infection and obstrueboo occurred fofl^ 
thli Kiie* of oreterovencal reimplantab:^ 
Such findings are m dramatic contrast to w 
frequency and 8c^■e^t3 of there 
after urctero-mtcstlna] ^ 

emnple in a miical control 
■ubjccted to bilateral nretero-intestinsl ^ 
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Fig 4 Typical form of ascending infection occasionally 
observed follomng ureterovesical reimplantation — mild 
pyelonephntis is evidenced by a leucocytic mfiltration 
limited to a small area immediately surroundmg the renal 
pelvis Dog killed after i week (Right kidney, Dog A, 
Fig 3, and Table I ) 

tomosis, instead of any recession of the early 
obstructive changes, advanced degrees of late 
hydronephrosis, hydro-ureter, and severe 
renal infection resulted (Fig 6) These dif- 
ferences were likewise apparent m another 
control senes in which one ureter was reim- 
planted into the bladder and the other into 
the rectosigmoid With an almost uncann)’^ 
regulant)’- ascending infection and obstruction 
attended the intestinal transplant while the 
side reimplanted into the bladder escaped 
with onl} the mildest changes (Fig 7) In the 
two control senes the 18 implants into the 
large intestine progressed to moderate and 
advanced degrees of obstruction and infection 
in almost ever)" instance, whereas the 6 reim- 
plantations to the bladder produced onl^ a 
mild ascending infection and obstruction in 
one ammal (at 6 da)s), and a mil d h)dro- 



Fig s Acute inflammatory reaction surrounding re- 
dundant stump of ureter sometimes observed shortly after 
ureterovesical reimplantation The mucosa, submucosa, 
and musculans are scarcely mvolved, but the adv entitia 
IS encased m a zone of mflammatory dibns Note the dark 
clumps of bacteria near the periphery Dog kiUed at i 
week (Lett ureter, Dog A, Fig 3, and Table I ) 

ureter in another (at 6 months) The re- 
mamder of the upper tracts were normal 
following ureterovesical reimplantation except 
for a hematogenous renal mfection observed 
in the ammal killed at 9 weeks 

These results permit only one conclusion, 
that the senous degrees of ascending infection 
and obstruction are directly attnbutable to 
the degree of contamination of the field into 
which the end of the ureter is introduced 
A feature of some encouragement in the 
ureterovesical reimplantations is that uni- 
formly good results were attained despite the 
occurrence of mild degrees of infection This 
finding suggests two important questions as 
concerns the final conquest of ascending in- 
fection and obstruction First, just what 
degree of infection i\"ill be tolerated m the 
field of implantation without compromising a 
satisfactorv" outcome, and, second, is it pos- 
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with satisfactory healing of a ureteral implant 
by performing a series of reimplantations 
following graduated contamination of the 
bladder It is of more practical mterest, 
however, to investigate the means and effect 
of reducmg the bactena m the large intestine 
at the time of uretero-intestmal anastomosis 
Conservative measures, such as a non- 
residue diet, adequate catharsis, multiple 
enemas, and the administration of urinary 
antiseptics have improved the results of the 
operation, yet they fall short of )neldmg the 
final solution to the problem 
The futility of forming an artificial bladder 
was early demonstrated While tremendously 
increasmg the operative nsk, both the com- 
plete and partial exclusion of a part of the 
large intestine failed in their fundamental 
purpose, that of providing a sterile reservoir 
for unne ^ It was found impossible to sterilize 
these stagnant urmary pockets, even by fre- 
quent irrigation with antiseptic solutions 
In view of these experiences the value of a 
temporary colostomy in diverting the fecal 
stream is questionable Nevertheless, the 
problem is one of such fundamental impor- 
tance that it IS our purpose to determme to 
what extent, if any, a temporary colostomy 
supplemented by irngations of the distal loop 
will improve the results of one-stage bilateral 
uretero-intestmal anastomosis m the dog 
From a chnical standpomt the results would 
have to be indisputable in order to justify the 
incorporation of another surgical procedure, 
if not another stage, to the accomplishment 
of a uretero-mtestmal anastomosis On the 
other hand, no effort is too great which would 
effectively reduce the morbidity and high 
mortahty now exacted by ascending infection 
and obstruction 


pnncirles ol lurgeo which have bee 
lOTlero-lntejtmal impbntation. Tr Am. Ass Gemto-Urii 
hurg igjh paces 13-136 and InternaL Abstr Surg 1537 313-36' 


We are mtrigued by still another possibihty, 
less radical than colostomy, but more revolu- 
tionary in character We refer to the possibil- 
ity of cleansing the mucous surfaces by con- 
tinuous irngation of the rectosigmoid Despite 
the general policy of delaymg lavage until 
heahng is complete there should be no danger 
of peritomtis, even in the early postoperative 
days, if the intestine is not overdistended A 
continuous current of fluid would remove 
unne and fecal matter (substances which 
provide such excellent culture media for bac- 
teria) from around the end of the ureter This 
mechanical cleansmg should prove more im- 
portant than any antiseptic quahty of the 
fluid used If an antiseptic were to be em- 
ployed for this purpose, poisonous substances 
should be avoided because of the absorptive 
activity of the intestine 

SXmMARY AND CONCLUSIONS 

A one-stage ureterovesical reimplantation 
was performed in 6 dogs by a technique similar 
to submucosal uretero-intestmal anastomosis 
The only variable factor was the absence of 
the contaminated field into which the end of 
the ureter is introduced in the latter operation 

Upon comparing the almost entire absence 
of ascending infection and obstruction of the 
upper unnary tract after ureterovesical reim- 
plantations with their common occurrence in 
uretero-intestmal transplants, one is forced to 
conclude that serious degrees of these danger- 
ous complications are directly attnbutable to 
the overwhelming infection which is present 
m the large intestine 

It IS apparent, therefore, that a line of in- 
vestigation searching out every possible means 
of reducmg or ehmmatmg infection in the 
rectosigmoid during the period of healmg 
constitutes one of the key problems to the final 
perfection of uretero-mtestmal anastomosis 



THE GENESIS OF PEPTIC ULCER IN DOGS FOI I 0\\ I\G 
LIG-\TION OF THE COMMON BILE DUCTS 

JESSE 1 . CARR, M.D and FREDERtCk S FOOTE, M D F^CS S« Fr««co. 

S ESCE Cru\Tllhler fint described pq)tlc the Initial Iniun to the gastric or doodenil 
ukcr about a ccntun ago it has been mooMa mat be anaph\-lactk in origin, 
rather gerxTallj agreed that the two Following the initial leak® there aie Iir 
factors necesaan to the production and fewer facton apparcntiv at »OTt, miwt o6- 
maintenance of ulctri of the gaitnc and duo- aervefi agreeing with Bolton (6) that chi cc J c 
denal mucosa are tnjurj and deidtaHaatlon of ukrr originates from the acute IcsioQ, bring 
the gastnc or duodenal epithelium followed bj tnamlamed snH healing peeteoted bt the <£- 
digestion and continued Irritation of the m gestive and irritating actioa of gastric 
lured area bj gastric ferments and aod Iv> MomQian however beUeved tfnt ukm 
lists mechanical damage beat, drugs toxins would en® often m a dnnlnijbcd sod 
peptones, serums section of the c-agus and mcdinin and that a high gastnc aocfitT wu 
^Hanchmc nerves, emboEsm, thnxnbo^ ane not csacnhal to ulcer maintenance 
mia, feeding and intracTnous injection of spe In the dog spontaocoos gastric or doodoal 
d6c and Don^iedSc bacleru central nersTrtii ulcen occur but are not common. Torek, o* 
STStem ledoos remoi-al of the suprarenal and aeries of antopsles on 189 healthy and S: <&- 
parathyroid glands as agenoes which wfll eased dogs, found do ukm in the stomach or 
cause petechial betaorrhaga, s u pe r fi ci al hem duodenum Mann (is) found noleskwsof the 
orrhagic erooon, and acute oicmtion. Shore gastnc mucosa In sco autcmaies oe nonail 
has included kxiUbed bemorchage in tbe gas- call and dogs. Iw foond och i acute pstnc 
trie mucosa as a type of injury wbkh ma} be oktr In a senes of 900 dogs osed for hbenterr 
followed b^ gastric digesttem and ulcer forma expenmenUtloo Experimental gastnc aod 
boo. FiniD) LipschnU has suggested that dimenaj ukm, howerer hare be« repwted 
m dog* ^ nrvotJgatOTS tod dw to 

irrtx of CtkfcnM ii«fcc«] vkMi mam causes. Bolton (5) was able to drur 

• -idhT tbe healing of experimental arufc nkers bn 

produdng partial pyioric ftenosii. Turdp^ 
duced pejorating ulceri of the stcanach and 
duodenum bv feeding BadlJus coE, sod 
Roaenow could produce them b% the mtn 
venous infection of alleged specific strepto- 
coed. Durante could produce chiooic ulceri 
bj hgatlng and cutting the splanchnic 
Iv> produced ulcers Irv aseptic etnbofisn 
le^ chromate but was unsuccessful aben 
fineli dmded charcoal was used b\ tbe same 
technique Mann and ^TDiamscn (13) 
able to produce ukcri In experunenUl inimi^u 
bi ehmlnatK® of tbe seerttiom 
pocird mto tbe gastro-mtestmal tract beiood 

thcpi-terus. Tber/dt that these idem «re 

cbenucal In character Following the sugje*- 
ri. llmlnpie ■mfl, Carisoo tlut 

•^tra: tnd d»odett»J raucc^ j ctlj *fier hs»ijoo e< li* followed a chance of gastric toouhty a 
cutcdwithlh-ndutut Bolta»ii 

Bft CT narpD brrr a tarmniis 
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1 ig J Section of one of the small mucosal hemorrhages 
in the stomach X97 

Mann (4) gave cinchophcn to dogs in large 
doses and while most of the animals failed to 
show demonstrable liver lesions, man\ did 
develop areas of ulceration in the gastric or 
duodenal mucosa Bollman and Mann (3) 
produced gastric or duodenal ulcers in about 
60 per cent of a group of dogs b> ligating the 
common bile ducts These, like the Mann- 
Williamson ulcers, were thought to be due to 
the absence of alkaline bile with which to 
neutralize gastric acid 

While the specific etiologv of gastric and 
duodenal ulcers in canines remains as uncer- 
tain as it docs in human beings there seems to 
be no question that one of the direct associates 
of such ulcers is extraduodenal diversion of 
bile kapsinow and Harv cv , using a cholc- 
cv stonephrostomv produced ulcers in 17 of 43 
animals Berg and jobling found ulcers in i ^ 
of 23 cases in which a Rous tvqic of fistula was 
used Berg felt that the general condition and 
cache \ia of the animals had a delinite relation- 
ship to ulcer formation but \ndrcws and 
Bissell did not tind anv such direct association 
Ih tween cieluvn and ulcer formation Ihev 
further concluded that the initial formation of 


5 



Fig 3 Section of the one ulcer in }igure I showing (ligcs 
tion of Ihc hemorrhagic portion of mucosa X07 


these ulcers was dependent upon some other 
factor than acid In addition, the absence of 
the neutralizing effects of bile has been show n 
bv Goldman to have little or no effect on the 
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Ftc. 5 T Ujf« dtrmk pf u f tu ttt p^poc skxn 

lonn^tton of ulcwi of the eutrcwolextuul 
tract and irhUe cincbophcn will produce uker* 
DO defirute proof has Deen ofFerrd that thevr 
lejkini are doe to bw damage. 

In a recent aencs of w do^ wbch woe 
beu^ itudled for prothrombui ctangn foOcnr 
Ing bgatloo of the common ducta, it ihowed 
gastric or duodenal alcen at autops> after 
icterus of t weeks or more These *ntm»u 
hid been M an espedaD> prepared diet of 
suoDse cncker meal beef extract salt mix 
ture Fuller i earth and adequate amonnu of 
all the \'itnmiiii acepUng K. and E Tbej 
followed the usual course of dogs with ob- 
Btructi« laundice as described b> us (7) end 
others. 

There was no observable variation la the 
nutrition or appetite of uKfividualt with and 
witl»ut uker tat at antops) changes wor 
seen in the gastric mucou wWi suggest the 
bleeding dyscrana In obstructive jaundice as a 
background for breaking the continuit> of tbe 
gsstneor duodenal mucoaa rather than bcLof 
neutralixadon of gastric aad or a defioeocj 
state because of achoUa and Incoraplele gas- 
tro-inteslinal absorption. 

Of the 1 1 animals deveJopuig ulcers 9 had 
gastric lesions, and 2 bad okas In tbe duo- 
denum. Of the gastric series oolj- i was 
sobtarv and the others woe either lo pairs or 
multiple Of tbe duodenal ulcers, 1 showed ' 
two okeratlons while tbe otba had a single 
ulc« which bad perforated mto tbe gall Wad 1 




dmMfJi Ue nacakrii mocDW XiS. 

dcr forming a spotilaneous cboiecjTtod»- 
detiostomv 

The genesis of these ulcers was objenrtd 
throogfa iDCtssBii'e changes from earii nntnbsi 
hoaorrhage to complete ulcmtkn and efiges- 
tloQ of the mucosa. This senes ae hd 
IDustrates the ecological steps In ulcer fores 
t»D and establishes this p^cular type cf 
gastric and duodenai ulcer u a port ol tk 
bemorrfaagK diathesis of obstruclKTjaun&r 

SiaU t Dogs m which the com moo hie 
ducts ha\T been ligated begin to develop tb- 
Dormal Weeding tendendes 3 to 4 weelj after 
operation Hemorrhages maj occur tax- 
taneouslv aftainjurj has occurred ofWW 
Ing SOTga> 

In the first instance bleeding mm oens 
from anv epithelial surface indodin* tie 
mucosa of the gastro-lntesthial tract. These 
bemorrhages are muifl to petechial, are of 
slow oozing character and usuall) stop •P®' 
taneouili irilh repair of the eWtheCum (ngi 
I and a) In the stomach and duodenum tbe 
digestive jojcci attack the port of the urtKOB 
in which the hemorrhage baa occurred and, ta 
a smaD percentage of these areas, the eja- 
tlwinim m its entire depth down to tbe 
culans mucosae » deitimTd- There b at tub 
Umi- bt tic or DO Inflammatoey reactfcm in tie* 
areas (FIgi. 3 arwi 4) 
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Stage 2 Once the gastnc mucosa is broken 
such iilceration follows the same course as any 
other type of gastnc or duodenal ulcer with 
gradual infection of the ulcer crater and acatn- 
zation of the bed Epithehzation is prevented 
by the constant action of digestive jmces, and 
such ulcers go on to a chronic state with pene- 
tration and occasional perforation (Figs 5 and 
6 ) 

SUMMARY AND CONCLUSIONS 

In a senes of 20 dogs, foUowmg hgation of 
the common bile ducts, 9 developed gastnc 
and 2 duodenal ulcers 3 to 8 weeks after 
operation 

Such ulcers were started by physiological 
digestion of spontaneous hemorrhages m the 
mucosa of the stomach and duodenum which 
occurred as part of the hemorrhagic diathesis 
of obstructive jaundice 

Once such breaks in the continuity of the 
mucosa were established, these ulcers followed 
the same clinical course as others of similar 
size m the same locations 
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THE CLINICAL VALUE OF THE SERUM AMYLASE TEST 

EDWARD F LEWISOV ^LD BJtnnorc, MtryUad 


^ I ^ HE iignific»nce of the icnim tmyUse 
I determmatWD u a valatble and rcli 
I able diignoadc aid haa lon^ been the 
•ubject of conHderab'le flimral un 
certainty TeaUofbtGary and kidney function 
have been »o profitable that a nmitar oaefal 
ness leemed poanhic in the diagnosia ol decep- 
tive pancreatic disease. From a revieir of the 
literature regarding amylaae there araean to 
enat noteworthy diaagreement md lack of 
crpenmental uniformity which might readQy 
nurture seeds of rhnif 1 caution «nd donbt- 
Howevea reccntmvestigatofshaveratbersuc 
ceadully challenged aoiae of these discrep- 
ancies snd qus lifted certain other discordant 
results as bang more aOTarent than real. 
Technical vanatloci has loentahly been re 
sponsible for some (Dseension amoog ohsrrven 
yet, if teiuiu amylase vaJues are regarded only 
with comparative and nM quaotltatii^ accu 
rac} their rehabQlty assumes a new importance 
and may wdl satisfy a most helpful diagnostic 
rAle A lack of ultimate quantitative precision 
ibould not unpogn the climeal value of the 
serum amylase test It U of more genuine 
diagnostK nuportance to determine tbe dcvia 
tioo from the normal amjlaac limit than to 
ponder the significance of some isolated unit of 
activity 

Conflicting results wnH daagreemenl among 
competent authors have been fencially at 
tributed to a difference hi the methods of 
mvestigation and to the confusing arbslrarv 
umts and intangible values used to exnrcas 
amylase activity Fundamentally the subject 
IS a most compiicated one tad fetagbe with 
many peipleimg phjncocbemical problems, 
yet its cUnicaJ application is simple and readily 
earned out. The basic nerd for a proper 
standardiiatjon of optimum hydrogen wn con- 
iTiit f tvm, electrolyte content, temperature 
amount of substrate, and reaction tunc has 
been fully realised by Davison (1925) Elman 
From ti* TTj.^1 aarTia iT Dr. Pwer artS 


and iIcCaughan (1927) Muhlfeld (iqjSI 
Mevers and Reid (ipyj) Schmidt, Gnaapod 
Ivy (ipu) Socn^ (1958) ind othen 
Although a final correlatjon and evihutiai of 
this quantitative cfaemicaJ data reginlin{ 
amylase cannot be made at present, apitiiof 
proadore has been outlined and hir£& b- 
vcstigaticcn should considerahly tie 

development of the kinetics of cnivine ebon- 
Istrv 

In 1833 Payen and PeisM tint 
starch-splitting product from mail which ti^jr 
named diastase iligemfle (1846) noted the 
presence of a ferment 10 the blo^ cspahle cf 
changing staith to sugar By mjecting stutk 
intravenously be found that after 10 mhatej 
the blood no longer gave a stircb-iodliK rese 
UoQ, but that Ux content of blood sngsr had 
logftsed cviaidmhfy Otode Berssni, prf- 
paratrnr to the master Magenifie st the 
CoD^de France was an eminent csctflbetnr 
to tbe study of sugar metabolism and the 
of pancreatic Juice in the picwm s of digcsbocL 
Id 1&49 his studle* led hna to bebeve that tbe 
•cdOD of pancmtic juice upon itircb was wot 
a speoaJ property of that organ aiooe, bnt 
that saliva and blood scrum also bid a Endhr 
amyk)l}*tic activity Foster {i866-€7) fooad 
amylase^ widely dUtrilmted In tbe i nim al 
body and bv noting the time required for the 
oonvenion of a given qoantiti of itarch, 
roughly detcnninrf the amount of fennert 
present He observed that tbe blood and urioe 
amylase of six diabetic patients b do iiy 
enitded that found nonnally 
CtrlMon tad Lackhtrdt fipoS-op) b rt 
viewing the more Important contribatKaB to 
the subject, pomted out that Bainbndge ud 
Bcddard ( 907) found no di3appe*r»o« « 
blood amylase following pincrcatcctany b 
cats, ^^cblcsinger (1906) 00 the cootiary 
extirpated tbe pancreaf b two dogs and one 
cat and report^ the complete disq ipe*J^° ^ 
Tto I'll*" 

MOW tallao. vr " 


vvil «ab ocurWr 
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\inyloI>'tlc actJVTt) bu been mauored by 
two general tj-pe» of Indirect methods. One 
hu been based upon the acUvl^ of the 
enijme in the brcatdng down and msappear 
anceofitarch and the other on the accumola 
tion of a reducing sugar formed by the enzy 
malic hydrolyiii of itarch. Stringent objec 
UoQS have been indicated In both categories. 
Using the first of these prindplcs Vt ohlgemuth 
(1908) deternuned the amylolytic activity of 
Bcnim by the addltfon of mdiae to a starch 
substrate thus making a colorimetac com 
pariion possible. As the rtaction progreased 
the starch was converted to erythrodcitrm 
achroodeitnn, maltose and, pahaps, ^cose 
The point at iriiich the violet odor >^elds to 
the brownish red of erythrodcrtiin is osuaQy 
the end point adopted. Somogyi (r9j8) and 
others have pointed out the inherent vuliiera 
blUty of thu procedure— Its (fifficolty in the 
selerikiD of an end point its Uck of standard- 
uatkia, its time ana materials oxuumed, and. 
finally lu untrustwrorthbess. Mcjtti and 
Rod (1933) report a plus or minus 15 per cent 
error in the employment of this method of 
procedure. 

Following the ingenious work of horthiop 
and Hussey (191^-33) Davison (1035) and 
Elman and McCaughon (1937) took advan 
tago of the fact that the vuojsitj of solutions 
decreases as the molecules dissolved in them 
are hydrol>’icd into smaller and smaller units. 
Amylase activity could thus be measured by 
the decrease in viscosity of starch paste The 
unique merits and sundry odv'antiges of this 
mftfie of analysis cannot be g a i ns ai d , yet the 
method has been found to contain a mcasor 
fhl# source of error — namel> mired aggie 
gates of starch and serum protein arc formed 
by adsorption and tend to separate out and 
form a sediment, resulting in a diminished 
ViscDSty Al*tkciiih the naVase uf this mac 
curacy is said to be most marked with low 
amylase I’alues, neierthcless studies maki ng 
use of it'l* method must be carefully sou 
tmixed and confirmed bj* a more acceptable 
procedure A ij-stematic study of ena>TDe 
activit) bn present poianmctncj^icctroscopic, 
or other phi'sicocheraicBJ means has found a 
limited raid of usefulness caiUide of the 
cipciimcntal laboratory 


■\mvlase estimation In \-trioas sugir redw 
tionmcthods,oathecDnlrai> has found moct 
favor in the literature of the list *5 vtta \ 
critical cmnpariiOQ of these methods and tire 
pracfical application for general use has ben 
the object of several recent important Lmsti- 
gHionj \ review of thfs woit 0 not wftMa 
the scope of the present paper It may Le 
said however that in the of imrij- 

lytic reactions starting with starch and nvfir| 
m sugar production there are many oIbgot 
factors whose Influence remains unkamra. 
The velodtv of etuyme activity toward 41 
fereot parts of the cascade Is not krarsTL Tk 
presence of activators or InhUxton as tUe 
products has not been definitely asccitamed. 
The formation of a reduong sugar (pdadpallj' 
maltose) may occur before mui of the staid 
has tfisappeared or conversely all of the 
stardi may be converted to dextrin before aar 
sugar 0 formed Several anslytical methab 
compute their results on the baiu of a 
standard whereas masUy.thereduciagscpr 
formed by amyWytic iravily is maltose 

Thus, even a cursory appraisal makes it 
quite apparent that there may exist many 
oonipBcuous sourca of error the ktctiI 
sugar reducticm modes of analysis. As pre^i- 
nggeated itaodardiaatioo of tedialqiB 
will ondDubtedly result in mote uniform uai 
last values and a more fundamental bosfi fcr 
their interpretatiou Perhaps pcedic quanti- 
Udve accaracj will be achieved only when a 
more direct TTv*n« of cniyme IsoiatioB b 
created, ileanwhtle the very lack of somI- 
tivenesi to serum tmyiase changes In di*s«» 
other itrn panrrf ttiris may be the essence of 
its dlagnosUc -iilue in that disease. 

The method empfojTd In this bNTsdgats* 
was first conenvea In principle by ifcCli^ 
Welmore, and ReynoUs (i03i) snd Is based 
upon, the dfttexminatlQn of the reducing sa^ 
formed m the enzymatic hydrolysis of stand 
by a modification of the FoEn i\ u tedin^ 
In the preparation of the reagents sad tk 
analytK^ procedure bowevTr we hare o> 
served the standards empioyod by 
(1938) ‘ and the substitutton of the Fo&J^ 

Wu methodforthemore cocDpIIcaled,sltl»fflfii 

^J»LH W I 

t*7 iw f***.*? m* ^ 
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T^BLE I —AGE 


Patient 

Under as 
mpm % 

2S-SO 

ragra 

Over w 
mgm % 

I 

SS 

80 

52 

2 

46 

75 

”7 

3 

63 

5 = 

100 

4 

S2 

100 

74 

5 

45 

91 

1 19 

6 

80 

los 

59 

7 

102 

86 

46 

8 

77 

119 

91 

9 

71 

98 

lot 

10 

8S 

49 

61 

U^erage scrum amjlasc 

71 

86 

82 


more accurate, Shaffer-Hartmann technique 
was the single change that we felt justified in 
making A carefulh prepared i s per cent 
starch paste was used which, by repeated test, 
conformed to the optimum hydrogen-ion re- 
quirement of 6 9 7 2 The starch paste w as 
freshly prepared everj,^ 2 weeks This precau- 
tion must not be underemphasized as it elim- 
inates the possibility of bacterial breakdown of 
the starch, or the hydrolysis associated uith 
repeated boiling A large amount of starch is 
made up at one time and may be kept m a 
desiccator as a powder indefinitely Thirt) 
mmutes’ incubation in a water bath at 40 
degrees C was the standard time and tem- 
perature adopted The entire procedure in 
both matenals and method is simple and may 
be expediently performed in less than i hour 
The results of amylase activity are expressed 
in rmlligrams of reduang substance per 100 
cubic centimeters of serum, and values are 
consistently reliable up to five times the hmits 
of normal Saline dilution of the serum allows 
for detemunmg higher values A control 
blood sugar must be determined and deducted 
from the total reduang substance of the 
serum, as it is only the difference which repre- 
sents amylase activity In our experience 
normal values were found to range from 40 to 
175 milhgrams of reducing substance per 100 
cubic centimeters of serum (mgm per cent), 
with some shght variation beyond either 
limit Lipase determmations were performed 
accordmg to a modification of the Loeven- 
hardt method as used by Cherry and Crandall 
(1932) and Comfort and Osterberg (1934) 

RESULTS 

Although the analytical procedure employed 
in this investigation is open to much the same 


TABLE n — AilYLASE VALUES IN COMPARISON 
MUTU CLINICAL FINDINGS— 25 FEMALES, 
25 JULES 


Female 

Am>Ia5c 

Jlolc 

Amylaac 

Diagnosis 

mgm % 

Diagnoji^ 

mgm % 

Normal 

52 

Normal 

75 

Normal 

113 

Normal 

113 

Normal 

So 

Normal 

qi 

Normal 

71 

Normal 

80 

Deaf 

52 

Normal 

61 

Peptic ulcer 

40 

Peptic ulcer 

89 

Peptic ulcer 

84 

Peptic ulcer 

49 

Peptic ulcer 

67 

Peptic ulcer 

83 

Malnutntion 

74 

MalnutnUon 

95 

Hemorrhoids 

50 

Hemorrhoids 

49 

Dermatitis 

62 

Dermatitis 

54 

Hodgkin’s 

82 

Hodgkin’s 

113 

Tuberculosis 

82 

Tuberculosis 

105 

Pneumonia 

60 

Pneumonia 

SO 

Pneumonia 

71 

Pneumonia 

96 

Hernia 

74 

Hernia 

IIS 

Hernia 

91 

Hernia 

83 

Hernia 

60 

Hernia 

III 

Colon cancer 

50 

Rectal cancer 

49 

Ceiaacal cancer 

72 

Lung cancer 

102 

Breast cancer 

74 

Stomach cancer 

73 

rlppendicitis 

69 

AppendiaUs 

95 

Appendicitis 

no 

Appendicitis 

63 

Syphilis 

85 

Syphilis 

Heart disease 

56 

Heart disease 

61 

S8 

Average scrum 
amylase 

76 

Av crage 

81 


criticism applied to all sugar reduction meth- 
ods, yet, under carefulty controlled conditions, 
practical expenence with 1500 serum amylase 
determinations has minimized our sources of 
error and justified our confidence in the relia- 
ble nature of these results per sc However, 
the interpretation and application of these 
records to clinical conditions remain a matter 
of continued correlated study and medical 
judgment 

Duplicate scries A series of 20 representa- 
tive serum amylase values was determmed in 
dupheate and an average of plus or mmus 7 
per cent error was found to be present The 
greatest deviation was ii per cent and the 
smallest was zero This degree of error is of no 
practical consequence and may be attributed 
to variations m laboratory technique 

Age Table I represents the serum amylase 
values m a group of normal persons and clinic 
patients m which there was no reason to 
suspect an abnormal serum amylase level 
These 30 individuals mcluded both sexes and 
were unselected except for age It would 
appear from these three categories that age 
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TABLE IIL— 5EKUM OIYL.\SE ^CrnTTV IN 720 PU1LNT5 WTTn DHiTtSE DISEVSES 



ha* relativeU bttk effect apon amyla« 

In ceneral it wa* fewnd that Infant* 1 ^ a 
lower range of amjiase activitv than adolU 
hawtvtr although the lodividaal ^twn m 
both wa* wide it remained within nonnal 
limit*. , , nj 

Sex Average amvla*c >-*hie* In a paralW 
CToup of 15 male* and 15 
Sjabic dlnical cooditkm* (Table O) ^ 
found to be approrimately the *a^ The 
Hjcdmen* wed were from un»elected patienU 
In whKh an am>-ia»e value, m wi^n 

Donnal hmlu. Marked obedty in fe^ciwa* 

noted to be a*»odated with a lowered amviaae 

* CUhicoI ctmdilicm In Table HI 
lifted the aeniin ani%’la*e activity of 710 
natlenU with man> dI%Tr*e diw^ae* whkh, for 
the moft part came no •erioc* alteratioo In 

.mvla*ele^Tl A few value, mav rw abo« 

the nmlt* of nonnal and other, tend to fall 


below In the majonty of tbeae imUact*. 

however repeated tert* withm u bout, 

a prompt return to normal with no wtoegotP 

ab^tion. \\eha« been unable to *c^ 
for the« laolated iponUneow, and tnn«P 
me* in .enim amj la»e although FtWmi^ 
Tbompwn (1936) have found 
Ikm* to occur m eaperimenlal do& 
ln>T*tigator. attribute the altered a^ 
acti\nt> to cither a functional or 
pancreatic reapowc Clinlc^\ 
ebange* •eem to bear no 
drug., temperature devatioo, 

^ S^amjdaae ri« ha« 
directly to follow laparotom) It 
that the Intra-abd^ 

m Bipportof ^ 

nnaD kt« of amyia« 
formed thorlh after biEary tract opera 
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TABLE IV —serum; AMYLASE VALUES IN 99 
CASES OF GALL-BLADDER DISEASE 

Average amylase 
Number of on admission 



patients 

mgm. % 

Acute and subacute 

26 

69 

Cholecystitis 

Cholecystitis and 

18 

67 

cholehthiasis 

Chronic 



Cholecystitis 

Cholecystitis and 

17 

75 

cholehthiasis 

22 

93 

Choledochohthiasis 

16 

67 


there was no constant irregulanty observed 
The striking expression of normal amylase 
levels in 94 per cent of 720 patients is a rather 
convincmg manifestation of its stability in 
diseases other than pancreatitis 
Appeiidtcths Among 50 patients operated 
upon for acute appendicitis 4 had elevated 
amylase values and the remainder were nor- 
mal In 2 of these patients with high levels 
the appendix was found to be normal by 
pathological exammation One may speculate 
as to whether a mild edematous and transient 
pancreatitis could be diagnostically confused 
with appendicitis 

Cardiovascular disease Seventy-four pa- 
tients with cardiovascular disease of var}ang 
degree were investigated Six patients were 
noted as having a lowered serum amjdase, and 
the remainder except for one to be normal 
All 6 of those patients with a decreased amy- 
lase level were m severe congestive heart 
failure The r61e of visceral stasis and liver 
and pancreatic engorgement m decreasmg 
amylase activity has not been clearlv defined, 
yet in studying patients with an impaired 
liver function we believe that such an asso- 
ciation IS m all probability more than just 
incidental 

Diabetes Among 40 cases of diabetes that 
were obseix'-ed there were both insulin treated 
and untreated patients The amylase activity 
was depressed in 6 cases The' blood sugar 
levels in these particular patients were not 
exceptionally high, although from our records 
there appears to exist an inverse ratio between 
the blood sugar and the serum amvlase This 
maj best be seen by a comparison of the blood 
sugar and scrum amylase \alues in patients 
V, ith a marked hj'perglj cemia 


TABLE V — BLOOD SUGAR AND SERUM AMYLASE 
IN MARKED HYPERGLYCEMIA 

Blood Serum 

Patient sugar amylase 

j 222 102 

2 268 42 

, 286 47 

4 236 50 

j 222 100 

6 236 94 

7 250 60 

8 400 3S 

9 2S6 34 

Is the same process which apparently im- 
pairs the internal secretory function of the 
pancreas m diabetes also responsible for its 
influence upon the so called external secretory 
function? 

Gemio-iinnary diseases Ninety-eight pa- 
tients mth diverse gemto-unnarjt diseases 
were studied m this mvestigation In 4 cases 
the amylase was elevated and in 2 it was 
lowered Termmal ureima was present m 2 of 
the patients havmg mcreased amylase values 
Although it IS generally known liat amylase 
IS excreted by the kidney, we were unable to 
correlate any constant serum amylase change 
with decreased kidney function as indicated 
by a moderate retention of nitrogenous prod- 
ucts 

Gynecological disease A mild but persistent 
increase in serum amylase activity was noted 
in I patient treated surgically and found to 
have a ruptured graafian follicle The remain- 
ing gamut of gjmecological conditions, includ- 
ing ovanan disease, failed to manifest anj 
abnormal amylase values 

Infectious mononucleosis A striking case of 
infectious mononucleosis was observed in which 
a persistent elevation of scrum amylase was 
noted in 18 determinations over a penod of 4 
weeks Following the patient’s clinical recov- 
cr^' there vas no inclmation of the serum 
amylase to return to normal Five additional 
cases of infectious mononucleosis shoved no 
such aberration 

Peptic ulcer Tventy-three patients mth 
peptic ulcer v ere found to have normal am} - 
lasc levels Tvo patients vere obsen'cd to 
have high am} lase values The first ol these 
was a case of an acute ulcer perforating into 
the head of the pancreas Probstem, Gra} , 
and Wheeler (1938) ha\e recentl} rc-empha- 
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1 


-^-rrm-fklnnii A 

rm-fir 


1 *-f- 

I Ifl: 


rif Silwa pidcoU with ttrer thnlof 

»rpf tJ * td •clWty 


aixed the usodatkiQ of »ach ulcrr» irith m 
CTC*sed Knun amjliae vahiei md reported 
4 caics In ■which a locallied pancreatlts 
reaulted from the perforttwn. Two paUenta 
m our Knes had a /rank nrptured olcer with 
OQt Involvement of the parureai, and In both 
the amylaae remafned within normal Ilmlu. 

The aecond patient with an eleN'atcd amv 
lue had a chronic itenotlng nicer and a 
gaitnc rcaectlon wai performed The doo- 
dtnal ettunp vu bnttrecaed against the pan 
creaa. FoD^og this procedoR the patient's 
etriy pottooerative conrae was marked by 
aevtre v'omidflg and epigastric pain, The 
lerum amyUse which btberto been nor 
mal was now found to be elevated, ifany 
observen haNT called attentasn to the danger 
of pancreatitis foQowlog gsstric resection In 
which the pancreti is traomatiied or other 
wise mjurea b) operatii-e manipnlstkm. 

Tkynld dueau Disease of the thyroid 
gland produced relatii-ely little cSect upon 
amylase activity No correlation coold be 
drawn between the basal metaboKc rate and 
the amyiase Icveh 

lltsctUaneous Minor deviations from the 
Donnal amylase levd rarely occurred fa a 
great diversity of clmicil cooiEtioas. The 
Interpretation of these Isolated results was 
injpoasible. We regr e t that m this Investiga 
tion we were onabie to stud) patients irith 
psychiatnc, neurologicaJ or ocuroiurgiail do- 


UUUPS 

Thirteen cases of mumps were observed m 
this study 13 of ep«iemlc moinpi and i of 
(QTgical m ump* In coQCOcnitant serum ain> 
lase and serum bpase studies all bpase lev^ 




flj Dw Mma raytiM Tihm in lo 
p»K3T*tic Tit pn-opatdn imi 

B aU esn o e r pt cmt. 


were normal wbertas the amylaic was coo- 
SKleiabJy eJevated in practlcaily aH paticnti 
ciccpt those fa whom the parotitfs was ua- 
otnally mUd or the determinatjon made late 
fa the course of the dliease. OidJtli and 
cncephaBtls as compUcatioos of mompi pro- 
duced DO efiect upcpo the aebrity oj toeic 
enxymes. Pancreatitis compbcatl^ mumps 
was oot prwDt ia the diegneaes ol tih poc^ 
Two cases oi lallwy g^aod cysts botn ud 
normal amylase vahr^ 

pazAses or tbs m’ss 
Diseases of the Uver regardicss of kind 
appear to have a depressing ^ect opoo imaB 
unydsM activity (Fig i) Sixteen paOents 
with diverse diseases of the liver were wb- 
jected to favestigatioo. Jinndke was the 
striking dimcal feature fa this groep o/ cases. 
The ril»g7vw« was conSnacd by openlk® or 
autopsy fa all of those patients having drrho- 
sis of the liver or hepatic neoplasms. In the 
neoplastic group i patient had a metasUtic 
mclanosnicoma and s patients had metastatw 
f^mrifimw* i from the gall bladder and the 
other from the rectum. Patient 15 fa Figure i 
entered the hospital almost rooricniad with • 
severe yellow atrophy of the liver The diag- 
nosis was confirmed by postmortem cn mTTU 
tloo yet two Bcnrm amylase values t^eo 
before death remained within normal fimits. 

TUVOES or THE PAJCCSEAl 
Nine patients with carefaoena of ^ 
creas were observed in this study 
In 5 cases the (tisgoosli was coofinDcd « 
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either operation or autopsy and m the 
diagnosis was presumptive The pre-operative 
amylase levels were normal m aU cases except 
I, patient 3, Figure 2, and m this exception 
a laparotomy revealed an extensive carcinoma 
surrounded by areas of pancreatitis and fat 
necrosis Patient i (Fig 2) had a carcmoma of 
the ampulla of vater which was resected It 
IS significant to note the normal pre-operative 
amylase level in those cases in which a tumor 
was resected or a biopsy taken, whereas the 
postoperative amylase level mcident to the 
operative pancreatic trauma showed a marked 
and immediate elevation 

Apparently the slow growth of a pancreatic 
neoplasm is unlikely to produce the elevated 
amylase level so commonly associated with 
more sudden ductal obstruction, hemorrhage, 
or mflammation Similarly, the acmar atrophy 
resultmg from the pressure and mvasion of 
pancreatic tumors is not suffiaent to cause a 
striking fall m serum amylase 
One patient with a pancreatic cyst was 
observed after operation An elevation of 
amylase occurred on one occasion shortly 
after operation The results of amylase de- 
temunation in this particular group of cases 
closely parallels a larger senes of patients with 
pancreatic tumors and cysts reported by 
Wakefield, McCaughan, and McVicar (1930) 

GALL-BLADDER DISEASE 

Ninety-mne patients with gaU-bladder dis- 
ease were carefully studied both before and 
after operation Table IV represents the aver- 
age serum amylase values which in all cate- 
gones fell within the range of low normal 
However, each mdividual patient presented a 
wide amphtude of amylase vanation particu- 
larly when followed for a long penod of time 
Thus, the interpretation of individual values 
must he undertaken separately if we are not to 
be misled by the fallacy of average statistics 
More clearly to define this position, the fol- 
lowing histones outlme the amylase level m 
3 illustrative cases of gall-bladder disease 
Patient i entered the hospital because of 
chrome cholecystitis and cholehthiasis, a diag- 
nosis made by her family physiaan While m 
the course of pre-operative preparation the 
patient developed unrmstakable signs and 


symptoms of common duct obstruction At 
this time the amylase, which had hitherto been 
normal, increased decidedly Shortly there- 
after the patient was operated upon and a 
large stone was found impacted at the ampulla 
of Vater FoUowmg its removal the patient’s 
rapid chmeal convalescence went hand m hand 
with a return to normal amylase activity 

Patient 2 had a subacute cholecystitis and 
cholelithiasis with normal amylase activity 
At the time of operation a rather large cah- 
bered and long limbed T-tube was placed in 
the common duct The serum amylase rose 
sharply and remamed elevated until the T- 
tube was removed 2 weeks later It is sug- 
gestive that the descendmg hmb of the T-tube 
may have impinged upon the duct of Wirsung 
or, by edema, occluded it, thus causmg pan- 
creatic obstruction and a concomitant nse m 
amylase 

Patient 3 had an imeventful postchole- 
cystectomy convalescence until the fourth day 
after operation At this time the patient’s 
temperature rose, jaundice wets noted, pam 
was present, and large amounts of bile com- 
menced to discharge from the wound The 
serum amylase which had been normal on 
several previous detemnnations now rose 
sharply The amylase activity of the draimng 
bile, which is normally very low, increased 
markedly Withm a day or two the patient’s 
condition was distinctly improved, however, 
and the amylase level of both the serum and 
the bile returned to normal Shortly there- 
after a small cholesterm-bihrubm stone was 
found m the stools which probably was respon- 
sible for the obstruction to both the common 
and the pancreatic ducts at the ampulla of 
vater 

The important studies of MiUboum (1936), 
Foged (1933-34), Branch apd Zolhnger (1938), 
and others have all pointed out that essentially 
the nse of serum amylase in gall-bladder dis- 
ease depends upon the location of the stone 
and the anatormcal mterrelations of the bde 
and pancreatic ducts It has been our expen- 
ence that such amylase elevations are only of 
a moderate amphtude and are seldom to be 
confused with the increased amylase activity 
noted dunng the onset of acute pancreatic 
necrosis Gall-bladder disease without com- 



no 


SURGERY GYNECOLOG\ AND OBSTETRICS 



mon-dud lionet mely givei tbonmiJ tmy 
Ute valuea 

ACUTE PANCSEATms 

Four padcntt with icute pancreatiti*, the 
dtt^noto confirmed »t opertton, wrre 
KT^ Iq thb in%Tvtigntloa. The tmyUte 
acthity 111 all of they caaei (Fi; j) aad the 
lipaae actiN^ty m U leait one d them were 
iotecsely {ocreaaed Omcomitint orinuy 
amylase determinations were (ound to have a 
greater range of dally fiuctnatioa but in gen 
eral, to corruborate the scmm axnyUae ]e%'c]. 
A lag of 34 bouis wu lreqttentl> noted m the 
urinary amrlaae I'ahic wbra oompared to that 
of the senna amylase. 

The scmm amj-iaac rc^jonse reaches Its 
peak within the first 48 bo^ of the disease 
and may fall rapidly If not preapitouslr 
within the next few day*. Thus, the dlagnosoc 
value of the amylase test Is fimlted to the eariv 
course of the disease but it ts precisely at this 
ttmf: that It ts of greatest benefit m the 
differential diagnosis of the acute abdomen. 
Practically all observers agree that sig nlfinui t 
serum amjlaie derations occur re^rdlew of 
the nature or severity of the panoeatlc lesfon. 
In our InN-estigatxm patient* * and 3 repre- 
sented the milder acute edematous type of 
pancreatitis, w h ereas patients 1 and 4 rrerc 
represcntal^ of the more fulminating forms 
of acute pancreatic oecrotu how e ver a mark 
ed serum amylase nse was present m both 
group* of patimta. 


Patient I (Fig 3) suffered apnJooged period 
of retarded convalescence which wij more or 
less indicated bv the fluctuating postoperative 
am^ase \-aJne*. Dragstedt, Haymond and 
EDis (i9u) have caDed attCDbon to this coo- 
<Ht»n of pancTtatJc cachexia, peohaWy the 
re«jJt of eiteniiVT damiigt to the paaoeas, 
and have suggested sutstitstioo thenpy— 
partlcularty the iDtemaJ secretory eoiyiae 
lipocalc The rapidity with whidi the serum 
amydase level reWna to Donnal m cases of 
tCQte panartUQs may senv 14 a presumptive 
prognostic sign In predicting the extent of 
pancreatic destrudioa. 

The tecoodaiy nse in BCrum amylase follow 
tng operation (FJg 3) appears to haiv been 
the rriult of fuifkial manipulation and maneu 
vera designed to msurc pancreatic dectanpres- 
sioo Prmdpies of pancreatic appeasement 
based upon surgical thcrapentlc pTOcedtuti 
are not founded upon the exact anatomical 
coosidmtion of the pemcretUc capsule and lu 
(obolar extension. The more general accept 
ance of Ihc serum amylase test as a rrliaDic 
aid m the dlagoosis of acute pancreatitis ba^ 
in part been responsible for tbe recent tend 
eocy to treat this disease cooscrvativeH 
In oor limited experience with tbe serum 
lipase test we ba\e noted that its activity 
paiallds that of the serum tmyiise ro aU of 
the pancreatic diseases. Its aptness to remain 
elevated for a longer time has been noted bv 
otheia but the fact that Its perionnance take* 
14 hours serloasly handicaps Its prartocal use 
foIiKsa la cCnical euiageocie*. 
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BILIARY TRACT DISEASE 
The unconfirmed diagnoses of the patients 
represented in Figure 4 vaned from post- 
cholecystectomy sjmdrome and bihary dyskin- 
esia to pancreatic reflux and chronic pancre- 
atitis From the clinical histor)' and amylase 
studies of these patients it is not unhkely that 
the responsible locus might very well have 
been a pancreatic lesion The experimental 
work of Archibald (1919) and Wangensteen, 
Leven, and Manson (1931) supports the opin- 
ion that transient states of pancreatitis may 
be produced by pancreatic reflux in the course 
of a disturbance of the normal function of the 
sphincter of Oddi The mvestigations of Cole 
(1938) and Elman (1937) add clinical con- 
firmation to this conception and reaffirm the 
diagnostic value of the serum amylase test in 
acute edematous pancreatitis The obscurity 
of the chnical signs and sjmiptoms m this 
group of cases constitutes a diagnostic hazard, 
and, were it not for enzyme determinations, 
many patients with acute edematous or inter- 
stitial pancreatitis might continue to be 
climcally unrecogmzed 

CONCLUSIONS 

1 Age, gender, diet, vitamin deficiency, 
and starvation have practically no effect upon 
serum amylase values 

2 Normal serum amylase levels range 
withm constant limits when determined by a 
rehable method of analysis 

3 Because of the indiscnmmate chemical 
composition and enzyme concentration m 
unne, feces, and duodenal contents, amylase 
activity under such conditions is less uniform 
and, so, as a diagnostic aid less trustworthy 

4 Ninety-four per cent of 720 patients 
having clmical conditions other than mumps 
or diseases of the bihary system were found 
to have normal serum amylase values 

5 Patients with mumps were observed to 
have elevated amylase levels 

6 Patients with hver disease, regardless of 
kind, often have depressed amylase activity 

7 Deviation from normal amylase values 
occurs infrequently m diseases other than pan- 
creatitis The range of this aberration is 
rather restricted and unlikely to be a source 
of diagnosbc confusion 


8 A prompt and significant rise m serum 
am)dase activity occurred m 4 cases of acute 
pancreatitis in which the diagnosis was con- 
firmed and m 6 similar cases in which the 
diagnosis was presumptive The amylase ele- 
vation reaches its peak withui the first 48 
hours of the disease and usually returns to 
normal several days thereafter 

9 The serum amylase determmation is a 
most helpful and rehable aid m the diagnosis 
of acute pancreatitis, particularly if this 
disease is to be treated conservatively 

I am most grateful to Dr H Stine and Miss Weinreb for 
their laboratory assistance and to Dr E Fisbberg for her 
helpful interest and counsel 
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CANCER OF THE RECTUM AND RECTOSIGMOID 

Its Surgical Treatment 

FRED W RANKIN, M D , F A C S , Lexington, Kentucky 


T he anuah of mcdtcal htslory record 
many and vaned procedures of diag- 
nosis and treatment for cancer of the 
rectum Histoncal data on surgerj' as 
far back as the Hippocratic era mention rectal 
operations True, most of these procedures were 
for fistulas or hemorrhoids but occasionally one 
reads of cauterization operations for tumors which 
obviously were mahgnant Beginning with these 
primitive maneuvers surgery for rectal cancer 
steadily progressed from local operations to ab- 
dominal dramage procedures and finally to a 
combmation of colostomy and removal of the 
rectum which culminated in the modem combined 
abdommopermeal operation in one and two stages 
A bnef review of some of these histoncal data 
which mark this evolution is interesting and is put 
down here m the behef that one should not lose 
sight of the efforts of pioneer surgeons in the pres- 
ent day atmosphere of standardization 
Surgical intervention for cancer of the rectum 
was first proposed by Morgagni at the begmnmg 
of the eighteenth century, but not until X739 was 
the mitial operation, a form of postenor proctec- 
tomy, undertaken by Faget 
It was not untd nearly 100 years later that the 
procedure was again attempted by Lisfranc, who 
in 1826 performed his first successful postenor 
resection for carcinoma of the rectum In 1829 
his pupil, Pmault, published a thesis in which he 
reported 9 cases and, therefore, credit is usually 
given Lisfranc for laying the foundation of radical 
surgical removal of the rectum for cancer Be 
that as It may, these early procedures were piti- 
fully madequate, for dunng this penod the opera- 
tion was merely a circular amputation of the anal 
canal leavmg a troublesome mcontinent penneal 
anus, and as we now know from a slow and painful 
accumulation of 200 years’ evpenence, a fertile 
field for early recurrence in the bountiful supply 
of regional lymphatics 

Dieffenbach and Velpeau continued to forge 
ahead m the face of discouraging mortalities by 
addmg mmor vanaUons to the ongmal procedure 
Amussat, the first to remove the coccyx, was fol- 
lowed by Vemeuil m 1873, who adopted coccy- 
gectomy as a routine procedure because of the 
more satisfactory exposure afiorded 


Kocher, in 1876, not only excised the cocc>x, 
but removed a portion of the sacrum for the same 
reason Gradually a realization of the importance 
of a more and more radical extirpation forced 
itself upon tlie minds of these courageous pioneers 
Next on the roster of famed surgeons who devoted 
their skill and mgenuity to the ever widenmg 
problem of cancer of the rectum comes the name 
of Kraske 

In 1885 before the Fourteenth Congress of 
German Surgeons, Kraske presented his great 
contribution to the advancement of the surgical 
treatment of mahgnant disease of the rectum 
The magnitude of his contnbution can be judged 
onlj m tlie light of his time, for it combmed two 
features of the greatest importance (i) a most 
radical removal of the rectum well up to the pen- 
toneal reflection through an approach which sacri- 
ficed a portion of the sacrum, as well as the 
coccyx, and (2) conservation of the sphinctenc 
mechanism 

Dunng the next quarter of a century such men 
as Hochenegg, Bardenheuer, Bilhoth, Rehn, Ry- 
dygier, Schelky, DePage, Hartmann, and others 
suggested many modifications which met with 
small populanty 

Perhaps the greatest single adjunct to radical 
removal of the rectum is the simple procedure of 
colostomy which far antedated even the earhest 
attempts at proctectomy It has, down through 
the ages, paralleled the development of extensive 
rectal surgery, but not untd well edong m the 
mneteenth century have the two become amal- 
gamated as basic prmciples m this field of endeav- 
or Colostomy was first recorded by Aurehanus, 
as havmg been performed by Prazagoras 400 
years before Christ m an attempt to treat ileus, 
but the bowel was closed after havmg been evacu- 
ated of its contents 

Littr6, in 1710, through the medium of a chdd 
who died of a congemtal obstruction of the rec- 
tum, conceived the idea of a permanent colos- 
tomy He was followed m this by Pdlore and 
DuBoise, but not untd 1793 "iid Duret perform a 
left ihac colostomy on a child with an imperforate 
anus PiUore, m 1776, pierformed a cecostomy for 
rectal cancer, but it is the French surgeon, Amus- 
sat, to whom we are mdebted for establishing the 
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priodple of rokatomy In the proeuct erf ctaccr of 
^ rectum. In 1859 Ee ob*en-ed & mbent dying 
of ocatmctjco from jtrtaJ canrrr tod wmj tltenbr 
cooTmetd of the «Je*ir»b{hty of coiortofny wbfch 
be tmned t grt -e bot not fampporttblc bfinn- 
Ity Amtani dereJoped the cokatcniy 

anddtn;^then«3t isyctnBtudeiu, Keywortk 
tnd PhllHpt Improved 00 the opendoei. 

In 1865, W trd advoated nntioe Inmhtr cerfot- 
toenjr In til cues of recul cancer to that gndn- 
ally the mioeaver hevtme recogtdied u tn In- 
tegral part ol the operative pfu of treatroent. 
The piindple of nraldpie stage operatloQ was 
thereby eitablisbcd, and henceforth, (fcvekipinent 
has progresKd hand In hriH with aoexthetka^ 
aa^dc tnigejy to culminate In the mort cotuage 
oos endeavor In this fidd, the combined abdoni 
fajoperineal res ectl oo of the rectom. 

As It often the case progrea haa hem the step- 
child of error and to It was in 1 883 when CiOTy 
performed the first iln^ stage peruMo-abdoadnal 
rtseuioo of the rectum. He found It Impoufbfo to 
reroore a carcinonu weO op in the rectom or 
iTCtosimaid thrrargh the penneal ronte as intend- 
ed, to he promptly opened the ahdoioai to can>- 
plete the raect i op triasperluxteall} 

Zb 18S7 vQo \alkmaao pobOihed his wort od 
the combined abdomlnopenneal opentiim, wfakfa 
by tbe tam of the can tiny wii Q ot oair iifonoaly 
cnunpiooed but conddmbly improved upcai 

Ihidng the past ys yean the weh of 

surgical endeavor In this field has, through the 
Inraoity, sVm, and mulQphdty of Ideas, cnl 
mloated in the development of a numbn of 
op qatli -e pen ce dores, tte worth <rf which It has 
taVfn valoshle dine and eiperieocr to prove or 
{fisprore. 

The procedure which represents the moat radi 
caj attempt at extopatko of rectal cancer with 
block, ditaectiixi of tiw gland bearing thsues repce 
aests the ulthnate m rarScal sru-gerr in this 1^ 
It Is a t-rthote to jniei that most expert 
enced operators of today recognise the importance 
erf the fuiadamentals of Us operaticKi and after 
practicing vaDOOs types of mocfificatlou, they 
gradually are coming more and inoee to ha original 
procedure. The modifieatians have been popo- 
Urised largely by Panchet In rnmcc, Lahey In 
ihfa country and Gabriel and Grey Turorr In 
England. 

The operation of MQes, with minor variationi, 
has stoi the test of time and In the h inds of 
many sn rg eoos a recognised as the cperalioo 0/ 
choice wl^ erf coorte the indications l<x fU use 
have been fulfilled. The efficacy erf the ooe-etage 


pcocednre must not, however be permitted t 
ovenhadow the distinct advantaga of the graded 
operation for tboae who fall to meet the retjofre 
meats of the more radical maneuTtr 
In the disaarion of cardnomi erf the n - ri n n i U 
must be pointed out that fra three reasons It has 

become a problem of enhraing in tmst ind faurar 

tance during the but half century First, there 
is a steady increase In the number 0/ our popob- 
rion who during the past 50 jeara, are rtachiag 
srtil bevtmd what has been popularly referred t 
as the ‘^cancer age (40 to 70 years) Foreiample 
Hfe expectancy has been Increased by jo yean 
during the last 8 decades, to attain tiw average 
■pan erf 6as years. Second, the great srare of 
pOTwlar interest itimulated by educational pro- 
grams and propagsnda fostered by uch wc^y 
of^nizatlciQS as & Society foe the Prerenlka of 
CaiMTr and others, has created a i-viwit cdd- 
■ do ns DCM which Imp^ b3 seek carir 

medkai attention. Finally and periops most 
Imporlant of all, are the vast strides which bare 
bera Tadr In dsagnestk lidlrtles during the piv 
period. 

It has been suggested that the faddeoce of 
of the r x' I i i TTi may be on the trMTPvi^ In 
Eogiaitd sod Ilaks stadstka have shown that 
during the period fnxn 1 9 sol gsa themertafity 
from aaca* erf theistsstfseisdedmg iheractam, 
has looeased fran 6 8 to 13.6 pa hundred thoo- 
In this country daring cune period the 
figure has increased irora 7 1 to 94 (feaths per 
hundred theusaod. The sknificance of thoe fig 
urea la obvioGS, provided tlm Is an actual tnd nerf 
a relative Increojc dependent oprai the prugiessne 
effidcocy and InorajiDg acmricy erf the Bureaa 
erf Mtal Stallstka. 

With regard to the radii distifbotloD of ranter 
of the iffinent data have not beea 

acrttmulated to permit of an a ccura te estimation. 
Ralford ohaerved at the Johns Hnpkhs Ho^taJ 
that the ratio of mafignaa I disease of the cofcii ia 
white and coJored patients was about 8 to 1 In 
my series of 4:4 cases of cancer of the coko and 
rectum seen during the past J ytari, only 3 ps 
tknts were colored— an t ne ivnr e of 0007 p« 
cent. Of 5 pitknu niffcrlng from caronotna of 
the rectum and rectosigmoid cn^ i erf ti« wu 

colored. It Is generally cooceded that carciniOT 

of the rectum ocnus more frcqoently fa rocn 

zn women. In a senes of joo cases reviewed ^ 

Rankin and Jones, the proportko d ^ « 
women was about 1 to s although PlMcr 
Gabriel, and others find it to }, 

Rectal cancer Is do respecter of •*'[ H 
usually occurs in palknls between the nrfa ** 
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eighth decades of ihfe In a senes of 7,313 col- 
lected cases of carcinoma of the rectum, Penning- 
ton found that 3 7 per cent of these patients were 
30 years of age or less In a sunilar senes of 1,452 
cases report^ by Rankin and Comfort, 3 8 per 
cent were found to occur in patients under 31 
years of age 

In the hterature a total of 25 cases of cancer of 
the large bowel have been reported m patients 
less than 18 years of age, and of these only 5 
were situated in the rectum 

GENERAL CONSIDERATIONS 

Etiology The etiology of cancer of the rectum 
as of carcinoma elsewhere m the body is stdl a 
matter of speculation Rosser has suggested the 
importance of bemgn anorectal lesions as a pre- 
cursor of mahgnant disease Ewmg, however, is 
not of this opmion Likewise, Pennington and 
Jones feel that such lesions, although they are not 
infrequently assoaated with anorectal malig- 
nancy, have rarely if ever been proved the cause 
The r 61 e of trauma, which imdoubtedly plays a 
part m the predisposition to malignant disease 
elsewhere m the body, has been viewed with 
suspicion because it is the rectosigmoidal vesti- 
bule, the commonest site of cancer of the large 
bowel, which is subjected to the effects of a change 
from semisohd to formed stools Reasoning thus, 
however, the effect of constipation, far more com- 
monly a femmine failmg, should, if an important 
factor, reverse the ratio in frequency of carcinoma 
of the rectum between men and women, which as 
previously mentioned is about 3 to 1 The anal 
canal moreover is subjected to far greater trauma 
than any other part of the lower bowel, yet it is 
the most infrequent site of carcmoma 

The relation of polyposis to cancer of the rec- 
tum was first noted by Cnpps, who in 1882 
observed the farmhal tendenc}'- of the lesion and 
the frequency with which these cases developed 
carcinoma Hansford concurred with Cnpps in 
his feeling that polyps were a precursor of cancer 
of the colon, and later Bardenheuer and Landel 
presented histological evidence of the malignant 
transformation of these poljqis IManj^ other 
observers have cstabhshed this thesis although it 
cannot be proved that aU cancers of the rectum 
ansc from poh-ps 

Pathology The intimacj with which the gross 
and microscopic pathologj' of mahgnant lesions 
are associated with the prognosis of an individual 
or group of cases has through the j^ears been more 
and more emphaticall\ impressed upon the sur- 
geon The evolution of this relaUonship can be 
traced through generaUons of the closest co-opera- 


tion between surgeon and pathologist and through 
constant effort the fundamental pnnciples of radi- 
cal surgical extirpation have been developed 

Dukes, of London, has by means of a careful 
examination of gross specimens with regard to 
depth of penetrahon m the bowel wall estabhshed 
an mdex of malignancy upon which he is able to 
gauge prognosis Broders’ prolific study of the 
microscopic characteristics of mahgnant lesions 
upon which he has based his work of grading the 
activity of neoplastic tissue has, likewise, proved 
an extremely reliable mdex by which to judge 
prognosis He has observed that the more nearly 
the cellular elements of a new-growth approach 
the embryonic or undifferentiated type of tissue, 
the more mahgnant the lesion, and by the same 
token, the more closely these cells resemble the 
cellular elements of normal tissue, the lower the 
degree of malignancy Having estabhshed a 
numerical ratio between the early and the late 
forms of cells, he has quartered this relationship 
in order to express the degree of malignancy in 
four grades, the fitrst bemg the least, while the 
fourth IS the most mahgnant 

With the exception of an occasional squamous 
cell carcmoma at or about the anal margin and 
the very rare occurrence of such a lesion ansmg 
from the rectal mucosa, the remaming carcinomas 
are of glandular ongin All cancers of the large 
mtestme are said to anse fron Lieberkuehn's 
glands To explain the appearance of a squamous 
cell carcmoma developing from the mucosa, it has 
been maintamed that regenerative cells of the 
glandular epithelium have the abihty to produce 
either a secretory (glandular) or protective (squa- 
mous) epithehum 

Bnefiy the tjqies of rectal carcinoma are re- 
ferred to bj the foUownng descnptive terms which 
suggest the gross charactenstics of the lesion 
(i) medullary adenocarcmoma, (2) scirrhous or 
fibrocarcinoma, (3) mucoid or coUoid adenocar- 
cmoma, (4) papillomatous carcmoma, (5) squa- 
mous carcmoma, and, finally, (6) the melanoma, 
which has been vanously descnbed bj some as 
sarcoma and by others as caranoma Biopsy 
serves to substantiate the diagnosis which can 
nearlj' alwai s be made b\ palpation and visuali- 
zation However, it must be emphasized that a 
negaUve biopsy should nexer be taken as con- 
clusive emdence of benlgnanc^ m the presence 
of a suggestive lesion 

Inatomy There is some controversj' in regard 
to the relative frequenc} of inx oh ement of differ- 
ent portions of the rectum and rectosigmoid Be- 
cause of the relatixe ease with which a recto- 
sigmoidal growth maj prolapse into the ampulla 
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oi the rectum, the pnxtoecopbt i» often mUed 

0 to the ictnil laatloo of the JnkcL Tberecto- 

ligmoidil hm cture nuj- on the mncoml wAce, 
be moiLed by a clear cut One of demarcatlcn or 
the tramitkai may be to gradual that a aegmest 

1 to 3 tochea long b bTuh-cd- Foe the take <rf 
rimpfidty ar«d accuracy the rectoalpnold baa 
been ccaaidered to lie bcwath the perflooeal 
reflectkc cf the boael and mdode the knrtr loch 
of the rigiDoid and the uitot locii of the rectum. 

Edwards repocta that abaait 8o per cent of the 
gnnrthi are ntuated within S to 7 5 centimden 
of the anna. Giant renewed too caaea to £ad 
half were located in the rectum and half In the 
recUmjmoid. KraiLe bcBeved the rectati(mald to 
be tbe emmooeat dte, wl^ b a eedei of too 
caaea atudled by Rankin and Graham, 69 were 
foond at the rectoriemcad, 39 In ths rectum 
props and i b the anal <-»^1 Pemdngtao 
obaerred that of 026 caaea of ncKiaontihir growth, 
547 ocmrTed on the anterior wall, j8o od me por- 
ted waB and only 99 were dtoated oq the Ut 
eral waBa. 

Of greatest haportaztee b the problem of caxKxr 
of tbe reel am and nctaixmM ii the l^-mphatic 
drafange of tbia pardon of the lower bowel, and b 
the bat tBalyBi U b oor knowieiteaf thbaubject 
upoe which resta the choice of o p etidie pro- 
cworea. Flat to recoenbe the full dgsbetBee of 
the ngiQDil ^pbaura with regard to orghaU 
exthpation o( the rectum and rectodgmola lor 
malignant dlacBje was iMBei. In a detailed study 
of t£e probfcm he haj dearly ilbatrated the 
avenoea of metastatic bTanocL Tbe nch sub* 
mncoaol and btramnral lymnhaUc pleiases dmn 
bto an arborixatioa of lympmtic cmnnefa whlcfa 
cubiinate b a trunk at the mid-portioo of the 
bferier meaentcric artery He obaenred that 
rmnrrr ctfls Diay tpccad npwud, downward, or 
bteiaDy b thb network and that the entire pert- 
re^ supporthu ftroctnref and connectn-e tiaiae 
as weD as the rectoalginofdal mcaocokn were a 
potential source of mctasUsis. Gabnel, Dukes, 
Burney and others have further emphasised tbe 
Importance of radical remoral of all the wxle 
br«Hng but the pabsUkbg and Uborkos 

wuc^ GOchnst and David has proved bej-ood a 
shadow of a dcpubt the futifity of am^hbe other 
«Ksn the most racfical eitopation. rrtim a study 
td 47 spedmcni of ciniTr of the rectum removed 
b} tbe ilBes tedmlqoe they showed that b 68 
per cent metastatic nodes were present Tta 
speomens contained an aveiaw of JJ glands 
but the rise of the growth and the dnraPoQ of Ihe 
spnptocns had no rebtion to the number bvadc^ 
and the> showed that by means of mlcoacc^ 


eramini ti cp alooe could the prewace of naE* 
nant tnaue be determbed. Palpation and^rw 
frambflrio o were noUbly unreBiWe. They abo 
ob«ved, u did ilDa, that with Ij^ blockage 
above the tumor retrograde metaitue* wne 
fmiDd below the growth, whDe fa leskni ritoited 
near the levator ard, metastisb along the 
•heaths was not uncotnmoQ. It was abo their coo 
teBdcn tliatassqnamomcardncmaoftliemoco- 

cutaneoa juneboo roetsstiriied to rioQ* 
the Bjperioi hcmocihcidal artery u weB u to 
the Inguinal gianda, raiflcal resection cf the rtc 
tom b fnrScated. 

S^pttmeUi^ Tbe early dngnoais of cancer 
of the r ect um and rectorigmeid d«7wndi um Uk 
presence of dgns and sjinptoms, the IntHHgeoce 
d the patient, and the alertness of the a ttendiaf 
physican. Whemn Des the dbcrtpancy 
perniita cf 9 to 13 taooths duratloa of tjnptcms 
oefere operation, it b (flffigilt to ^o 

less tri^ hovrever b the Incidence of hanc r 
rboIdcctixDy p afujiu e d co padents lufferfeig fresn 
cancer of the rectum during or after wfafcli cpsa- 
tloo the actual dbgnoab b made Todcs bad 
rep c ned an bddeoo a/ jc per cent In a krge 
series cfT cases refened to him for opendoe. 

Just bow bog after the appouuce cf a lesioe it 
I eq a il e d fer the coset of and lymptocss b 
not kzKWB, bot It b highly probaUe that bva ; 
t0 3moethsbBiffidaitUTO. In a series of i,iu 
cases, Newman found the sverage duratinc 01 
13 I raontbs be t ween the onset of lymptcsns and 
tte fCjgTinab cf earasecu b thb perticB cf the 
large bowcL In 300 cases Rankb arid Tenesfamd 
It to be 17 months, while BnndJej b 167 cases 
rep orted 94 roonlhs. 

The Bgm and lyviplani cf rectal or rreto- 
sigmcidal cancer mav vary with the bdmdoal 
but ccsnmcoeit of the early mflnlffststiivu tie 
the of blood and dinge b bowel baUt. 

nic tppearanfe of blood b or cn the stool b oA 
however a very earl> sjumtom b the course cf 
the because sa^cient time rraat have 

fos the lesioo to have penetrated tie 
ID ucoaa with resulting uIcmtiotL It may vary In 
quantity Ircin scant streakmg to actual Eetnor 
A tag p which has not Inlrequently prove djo be 
the presenting fynmtoBi. In my series cf 530 
hleedbg was lound to be present b 8^5 per 
cent, while b nearly ooe-third ol the grenp It was 
the earlier manifestatbo of disease. Buk In s 
stndy of i 937 cases of cancer of the rectnm im 
sigmoid, reported bleeding b «4 P« cent, Briacl- 
fcy 80 per cent and Rosser 78 per cent. 

Change fa bowel habit U pethspi the ceeniaM 
cat early lymplcci of rectal and rectosIgmadaJ 
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cancer, and in m3' senes 75 per cent of those pa- 
tients suffered this initial complaint Constipa- 
tion was noticed in 55 per cent, while 20 per cent 
suffered from diarrhea Rosser reported that 61 
per cent complained of constipation, while 22 per 
cent were affected with diarrhea Constipation 
ma3 be and often is a result of the obstructing 
tendenc)' of the lesion, however, hides contends 
that there is a functional inertia of the bowel 
which fails to respond readily to medication and 
IS only rareh associated with distention Pam, 
excessive weight loss, w eakness, and anerma are 
all late manifestations of far advanced disease for 
which onl3 palliative surger3 can be done 
Diagnosis In the diagnosis of cancer of the 
rectum and rectosigmoid onl}' two simple pro- 
cedures are necessar}' Well over 50 per cent and 
probabl3 almost So per cent of all lesions in this 
portion of the bowel mav be reached by the 
examining finger The remainder may be visual- 
ized with little difficulty by means of the procto- 
scope Available then to ever} practitioner is this 
first procedure, while the proctoscope, even m the 
hands-of-the.iin.sV-iUprl _ 
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,F>B I A, The lo« mid line incision 11 , location of 
imor the distribution of the Ijmphatic suppb and the 
gment of bow cl to be rcmo\ cd The center draw tng show s 
latomical structures after the completed dissection of the 
Kis The point of limtion of the infenor mesentenc 
terj IS indicatwl The location of the tumor at the recto 
pnoid juncture w hich 15 the commonest location 15 show n 
1C right lateral panctal pentoneal flap which will form a 
rt of the new pel\ ic floor is demonstrated 

CHOICE OF OPER.VTION 

In the treatment of cancer of the rectum and 
ctosigmoid the ultimate aim is to offer the most 
dical maneuxer possible to the greatest number 
patients As has been proxed b\ the work of 
tbnel, Dukes, and Bussex, Daxad and Gil- 
nst, onlx the most xxadespread remox al of gland 
anng tissue can be considered as a minimal 
occdure if a high ultimate curabilitx figure is to 
the goal of our endeaxor 
In order to fulfill this dictum, therefore, such 
■eralixe procedures as the combined abdomino- 
nncal or penneo abdominal resection must be 
nsidercd as first choice Surgical limitations, 
wexer, exclude an appreciable percentage of 
scs which must, therefore be subjected to a less 
midablc jiroccdurc 

The Lockhart-Mummerx procedure more near- 
incorponles the desirable features of the com 
led operation than anx of the other metluxN 
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Fig 3 The completed operation and newly manufac 
tured colostomy in the left groin The pelvic floor has not 
been completely closed Tlie opening here exhibits the 
severed end of the segment to be removed which is to be 
dropped back retropentoneally The tno panetal pen 
toneal flaps are snugly closed to form the new pelvic floor 
and the uterus and broad hgament are used as additional 
support if the patient is a female 

tion of the upper portion of the sigmoid from 
which the colostomy is to be fashioned The pen- 
toneum covermg the left side of the rectosigmoidal 
mesentery is then mcised, and the mcision is ear- 
ned well down mto the pelvis, but parallel to the 
bowel The panetal pentoneum is then dissected 
free from the bnm of the pelvis and downward, 
thus exposmg the left ureter and diac vessels The 
bowel is then retracted to the left, again the pen- 
toneum IS divided weU up on the mesentery and 
the mcision extended down mto the nght pelvis 
parallel and close to the bowel The panetal pen- 
toneum IS then freed up and the rectovesical fold 
in the male or the pentoneal floor of the pouch of 
Douglas m the female is divided and the antenor 
wall IS dissected free The bowel is then held 
forward, the hand is placed m the hollow of the 
sacrum, and by means of blunt dissection the 
upper portion of the rectum is mobilized At this 
point the mesentery of the bowel is completely 
divided and by means of the mgemous clamp de- 
vised by DeMartel and modified by Cope, the 
bowel IS divided with the actual cautery Care is 
taken to apply the clamp at a well vascularized 
porUon of the sigmoid, and there is left a suffi- 
ciently long segment with which to fashion the 
colostomy The pelvic dissection is then earned 
well down behmd and lateral to the rectum so 


Fig 4 The postenor part of the operation A, The type 
of incision The mam draw mg demonstrates the completed 
operation with the segment to be removed m process of 
extraction B, The pelvic cavity filled with a CTUxe pack 
which IS encash m oil sUk A few sutures loosely close the 
wound over the coccyx 

that all the gland beanng tissue is removed with it. 
The middle hemorrhoidal vessels are divided and 
hgated The distal porbon of the bowel is dropped 
mto the pelvis and a new pelvic floor is made by 
the approximabon of the lateral pentoneal flaps 
In the female this step is somewhat easier than m 
the male because a porbon of the broad hgament 
and uterus may be ubhzed 

A suitable site m the left grom is now chosen for 
the colostomy and at this point a orcular area of 
skm 3 cenbmeters m diameter and mcludmg the 
subcutaneous fat is excised The underlymg 
muscles and fasaa are then divided down to the 
pentoneum which is opened The DeMartel clip 
on the upper segment of the sigmoid is then 
passed through this openmg and the bowel is 
drawn gently but snugly mto place One or two 
sutures may be used to approximate the wound 
edges, but the bowel is never sutured to the 
abdommal wall The clip is left in place for 36 
hours 

The omentum is brought weU down over the 
small mtestme and the midhne inasion is closed m 
layers, dressings are apphed, and the pabent is 
turned on his abdomen with the hips moderately 
elevated 

The second half of the operabon is then earned 
out after the snug closure of the anus with a 
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itrooj linen ftiUire. Twocoocivt indfloftt extend- 
ing from the ttjrrococcTgad Jtmetioo tothe add 
pcetjoo the perinenun are node to Include the 
antB and a geaenvt porticn ol peri-aaal «Hn and 
lubcutancotia tlsiQc Tbe W-ator anl muadea are 
div^ed trell Uteraliy and mixi o/ tlte peii-rtcUl 
£at li removed The aupportlng ligaroenta erf the 
rectam are djFided aoef the mcarx la exceed. 
Haemg ooce eitablabed a Hne erf dcavage be 
hrecn the rectum and the proatate or in the recto- 
vaginal aeptom, cfiaaectloQ I* carried otrt wlthoat 
difficulty The entire pwrtioo erf the lemer bcmel 
ft then mnCrtTd with eate. After bteeefing b cem 
troOed, a ibeet of oQed iDk a feet aguare h placed 
o\Tr the potterior o pening and Invaginatcd Into 
the depthi of the pehne cavity by loeaaa erf two 
large garae packi mtrodoced with aufficicol ptea- 
«are to gi%-c tonport to the peh'fc fl>»r The 
woond b partUDv clcaed with ac vpa l itay totnra 
of illkworm gnt, and a tnug dretaing b applied In 
tneh a manner tha t the bertt ocki are proaed firmly 
tewether 

/’arfaieroftw trctf/aurat. Eeiisiny meticuloQt at 
tentioo U required during the poatopen tin coom 
of theae patlota, and It ua be ce gD C my toadne to 
five aQ pabenu la wheen the bowel baa been 
reaected a tnrafailoa erf 500 cabk centimeteTa erf 
dtnted blood after opentko. Pk 

renteral fioldt to the arpotmt erf 3 5» cubic centt- 
meten are adsdnbtcred dafi) for the fint 3 dan, 
and thereafter floVb b> mouth are frvea In tnau 
aDy incnsmng quandtie*. The patienta are kept 


in a warm room and tcraed boorlr ontD U»o 


tor mui 

react and thereafter every i hourt for a4 bouri. 


CaiboQ dkedde b admmbtered routinely and 
adegtatc aedatden U caaendiL The arfoatomy dip 
of the Dcllartd damp b i q u o \ ed after 36 boora. 
at which rime the fint erf the rwo pacha b removed 
Iran the poftriioc woond. The aecend b removed 
14 hour* bter and Imgatioos arc begun the fol 
lowing day The patient u uioaDy allowed op on 
the twelfth t the foorteenth day and aiU batha 
are atarted Immedifltdy The average dandoa of 
bcopitalitalioei following the cotnbinrf tbdeanmo- 
penneal operxtuxi b ra diyt. 


few carefully aeketed IndlNddnab are lubrrted to 
operatic^ the incrlaBu tod eod-reaclta of thu 
grmn> wffl preaent a hl^y creditable fijnre- boa 
ei-er the remainder of the group affl be afforded 
acint oopoctonltj of reem-ery In order t b- 
oeaae the avalkbiEty of operatlw treatment the 
perteotige of caan subjected t radial surjere 
moat comianU) be rabed, whifc the mcetditT u 
kept as nearly fixed ai poiiilie Odyfodgmeat 
and thin tna> widen the curves of this graph, and 
with their diver garc e eod-rtsoJu alTI tiie are erf 
thcnoelvta. 

It b encouraging to note the gradual Incieijc la 
wwrahflity figures both to thn coontry aai Is 
England and the CootinenL Gabcid at the Sl 
hl^hHospltaJ Loedoo baa iocreaaed hb opera 
bflity fer the decade orf igi to 1931 bj more tiun 
ao per cent of the precrefing ten jeara. On my 
acrvke between 1913 and 930 the figure re- 
mained ckae to ^ per cent, while during the 5 
year period eadmg 193^ I hare been able to 
operate oc 75 per cent of these patknb mthoot, 
however incmaing the morUBt) to an onresaoo- 
able figure. 

Table I icdudes palleaU seen la tny prmtt 
practice dunog the put 5 ytsn. Tbetrmolmy 
mm ittda to panM that erf masy of 
coQeagms b that tnere and more often we are 
abb t use the cne-stan comUaed abdomteo- 
perfM^t operaticc which b anqoestlcDabfy the 
moat rarfical procedure atwilabJe for the treat 
ocst erf enronecon of the rectum and recto- 
sigmoid. The mortaBty rate, b o w ev g has not 
turiered through Increasing the appScsbflity of 


the procedure Aithougfa fewer t»o-*tige pm- 
’ creservedfor 


cednits are bring performed, they are n 
the pocrer surgical risk and IterilhatlhebcriHr 
trf the Lockhart ilnmmeiy mane uv er. coJostem) 
and subsequent posterior rescctloo is bebg et 
tended to lactode more of this gioop than kas 
been my wool la the past. 


TABLZ L — OPCIAnOWS rOt CjOICXJ or tsz 
BEcnni Ajro axcrojioiiotD 

U«1>WT 


onauaiLnT moiiauty Ajm esooxosii 
In the evaluation erf any laigkal endeavor the 
rnsanal eriuaticc of the operator most be taken 
Into cocajoeralioii. In onlfr to inlrodnce this 
fcjgfaly important factor statistical data most 
ladnde an apnesakn of two Intangibles, that 
sorgKal judmcnl and technical skiO. This can 
be accomplished colt d in a group of ^tlenta, the 
p ei cm tajfc of opeiairfe caws is co-ormnated with 
the mortality rate and end results, for U oolj a 


Oeastsf* 

yfir»ar»w y cnd potcrior rtwcOco 
CirfotcKir ske* ar kh txpkndaG 
Eirtestm OoM 
T o-ttm i miu o o (lUati*) 
CtcotDCBV (snrt obUjuctioo <lae t 
caocir) 
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It IS interesting to note that in this senes of 112 
combined abdominopenneal resections there have 
been 7 deaths, a mortality of 6 2 per cent, where- 
as, m a group of only 41 Mummery resections 
there have been 3 deaths, a mortahty of 7 3 per 
cent, perhaps a httle high, but with an operabilitj^ 
figure of 75 per cent obviousl}’’ manj’’ of the graver 
surgical risks are being afforded the opportunity 
of resection who would otherwise pensh It must 
be observed that in the evaluation of the results 
of this two-stage procedure the mortalitj' follow- 
ing colostomy m patients who at that time were 
thought to be resectable, is included with the 
mortahty of the second stage, whereas the mor- 
tahty on the single-stage combined operation is m 
Itself a true figure 

In those patients upon whom colostom}' alone 
IS performed the mortality is still higher, 142, and 
justifiably so because it is only in the last stages 
of disease that they present themselves It is 
difficult to countenance the tendency of some 
who feel that colostomy in the nonresectable cases 
should be withheld until obstruction is actually 
present Today, as in 1839, the pnnciple of 
colostomy as part of the plan of treatment of 
cancer of the rectum established bv Amussat, is 
still unchanged, and when it is performed earlier 
in the course of the illness the miserv, pain, and 
profound toxemia inadent to obstruction may be 
prevented More and more the prejudice against 
colostomy is being overcome Few surgeons there 
are who wall not now admit the desirability of 
colostomj , and change in the attitude of the gen- 
eral practitioner is more encouraging 
The statistics presented b} Dr D F Jones in 
1936 are a good illustration of what may be done 
by the hand of a master surgeon In a senes of 672 
patients 63 5 per cent were operable In this 
group 165 were subjected to the one-stage com- 
bined abdominopenneal operation wath a mor- 
talilx of 13 per cent, and a 52 6 per cent fixe year 
cure In no two sUige combined operations the 
mort ilitx was 27 per cent and the fiye xear cures 


reached 51 5 per cent Mummerj' reported a 
senes of 330 cases upon whom he performed the 
colostomy and postenor resection with a mortality 
of 7 per cent and a five year cure of 52 per cent. 
In this senes there is no operabihty figure 

Gabnel has steadily increased his operability 
rate until for the year 1936 it had reached 67 8 
per cent His mortality in roo penneal operations 
from 1933 to 1936 was 5 per cent, while only 37 to 
40 per cent of these patients xvere hying and w'ell 
at the end of fiye years In 100 patients operated 
on by the one-stage combined abdominopenneal 
operation 22 died End results were not tabulated 

Miles in seyeral isolated series of cases has de- 
creased the mortalitj in his procedure from 25 per 
cent to 7 6 per cent He reported a 73 per cent 5 
year sunnyal in a senes of patients operated on 
from 1920 to 1925, while Abel, of London, report- 
ed a 5 year survival of 69 3 per cent following the 
one-stage combined abdominopenneal operation, 
calculating as did Mummery and Gabnel In rsr 
combined abdominopenneal resections in one 
stage, T E Jones reports that he had a 10 5 
per cent mortahty and a 52 per cent five 3 ear 
survival 

This field of surgerj^ demands a high degree of 
technical sLiU and seasoned judgment, and, if 
mortahty figures are to be kept within reasonable 
linuts, special training and expenence are re- 
quired The establishment of a routme pre-opera- 
tive preparation of the colon and physiological 
rehabilitation of the patient has m the past few 
xears contributed greatly to the success of this 
tyqie of surgery while meticulous postoperative 
care is essential This routine, in which all those 
taking part in the care of these patients arc care- 
fully trained, has m my hands afforded the most 
gratifj'ing results Although the ultimate in per- 
fection for the treatment of cancer of the rectum 
and rectosigmoid has b\ no means been reached, 
the X ast stndes xx hich hax e been made during the 
past 25 X ears offer encouragement and inspiration 
for future adx'anccment 
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E \PERIME>rrAL work aodertftkcn lo 
«pl*in the crceDent roult* obuloed 
, Ibe me of the appic diet f&) Uter 
pectin ifir prepintioo (3 d, io> ii) m 
dlirrbea of infioti, dcmoottnted that tbepcctm 
being t 3 ed had bacttrlddal acdoo uodtr ceTtain 
coodition* ( ) Before aubrequent w o r k (i) 
•bowed that the bactericidi] aedos which had 
bem otwerved wia doe to In iJm pecda fint 
uacd, and not to pectin pv u an had fpecohted 
00 the poBlble thcrapeatlc actloo of pecdn aohj- 
tloni in the treatment of Infected woonda Favor 
able respooae b the fixit caaet kd to further oae of 
the matcrfah CEnkal evidence haj acrttmnlatfd 
to flhcrw that other peetha* aa wdl u the okkel 
pectin miTture have debilte vtloe b the treat 
ment of woonda. 


The pecdn powder b need b aqneoaa >abtkoa 
b perceatigea which vary according to the cue to 
be treated. Sotatnas rangini; from 1 per cent fan 
the bails of 00 grade pecnn) to as td^ aa a thick 
paste of 10 per cent have bcM osed. The desired 
amount of pectb la weighed and mixed rapidly in 
cold water For many of our cases the soiatun 
was cterilized b the autocUre for ao minatea at 
15 pounda p iuau r e, but the adcEhoa of merthl 
cute makes aterHizatktn by beat rni u e cem ry and 
penmti the toe of a lower percentage of pectin, aa 
beat reduce* the Ndscod^ It was foosd that 
•obtiom of pectb may becocne contaminated 
with fungi, which crow b It iIocb they are not 
to eaaHy Inhlhttfd by the tddlty of the solotioo 
(pH j.4-3.8) aa are roost bacteria. To prevent 
tnia, eqaeoua mcrthloiate waa added to make a 
dilutioo of iaco,ooa Tha not onlv pmented 
growth of fungi but added to the bacteriddal 
effect of the 1010110111 and vet waa cChite esoogh 
that It wai not toxic t tlsaue (6) Sterile onre 
dreaiingi are mtniated with thepectmtofouon,or 
Fto tlM OnvtBoU at PiibUna wd Ccstnl 
UdwMCahnt7M«dM3lC*mKr ViMbr jnXCraoUiu 

TafaviM ud rnwrih Dr T npn4i » » 

BOV vSitin Cuvestr ot N4bn«ta Cilwi it M«l- 

(dKOoBiw. T«bn^ _ 

^Suilik L^bmam. Idc 'Crv\«riCTtT 
ntjBiflr hnabad br Owinl Foad* Corpwuna, ■«at« Crt^ 


the aointlon b applied directly to the lerioni as 
needed. The dreisingi are changed aa often u 
Mceamy to keep them mobt. Sbet thb h an 
aqoeooi carbohydrate solutkai, exceidvt evam- 

ration reaolts b a tenadoQt stiff drewibg wba Is 

difficult to change withont teamig away new tb- 
aut. However the pectb aobtlMia give op the 

rooiitnre afowiy and by aabg viaeGoc gaure, ofled 

aflk, beaw wared paper or puafihn over the pec 
tb di«Diga with a dry dreibng over that, evapo- 
ndon waa reduced to a minimum. Wlra r^BTl 
following Kquatiectcmlea, the pectb i l i r uJ i ^ i 
were changed twn or three tlnx* a week tboaecf 
other type! of wDcnds, imaJIy at least once day 
Prtifrtaa of the woojsd waa foflowtd by beeWi; 
Dotea, cccukaul bacteriological nmmhatfcca and 
riblcal pbotofnphi 

A^AiTTB or irviii 

Tbla report coven a period of three yean be 
ginnbg February 1936 lDwhkh75patlaitswere 
treated by ihh method of therapr inth very sativ 
factory remlta. There were cf tne foflowiag gen- 
eral types 15 decubftua and trophic olcm n 
chronfc dhtharglng woonda, nch as ostmaven 
tla 19 operative wounds with drainage or artond 
ary infectioo j mperficial wmnd Infections sad j 
tranznntk wonnda. FUty-aeren of the* were 
treatedwithlhenlckripectbsohtiooandiS tb 
nickel-free pectb lofntlon. No essentkJ differ 
ence coold oe observed b the reinlta obtained In 
the two grocni. Tha addition of the merthWale 
(1300,000) aao camied no apparoit cCfferencr b 
the resolti. \lthcpogh onbr 8 cues were treated 
srith pectin solution which did not ccntiln roer 
thlolate. It a cemed bipricticaJ lo emit It for a 
biger aeries erf case*, because, u has bee n stated . 

It u pec e antT to add a presoratlve to prevent 
the grenrth a fnngl b the sohiticn. 

Peetb drewings b the typea of wwrodi treaW 

bring aboat a pnwnpt vWUe change b the wooncL 

Hie woend takes on a healthy appearance^ 
fills m from the bottom with rapid /camttfcn <* 
manttUtko tbaoe. This new tbfW. Is erf s smoo^ 
bright red type with a healthy 
firm, and shoin vlgofocs powth, TV 
cidal effect erf aqueous sobuons erf pectm, beaose 
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Fig I a, left, Appearance of lesion on February ii, 1936, 3 years after the accident 
During these s years the wound had faded to heal sufficiently to justify attempting a 
skin graft b, Showing successful skin graft on Aprd 7, 1936 


of the high hydrogen-ton concentration (4, 5) and 
of the merthiolate and nickel, when present, ap- 
pears to be only a part of the total therapeutic 
action A considerable portion of the curative 
effect may be due to the hygroscopic property of 
pectin solutions which results in the decrease of 
edema m the granulations and leads to healthy 
wound heahng The granulation tissue thus 
formed, which is actively growing and apparently 
not edematous, seems to be able to nd itself of the 
effects of the infecting bactena The mechanical 
remoi^l of organisms, pus, and serum, with 
change of dressings is probabl}' also of some bene- 
fit The acidiW of the matenal does not seem to 
cause any imlation to tissue Early m the course 
of treatment, the blood and pus in the wound de- 
crease the aciditj of the solution considcrablj , but 
at later stages of heahng when very little body 
fluid is present, there is also no e3adence of irrita- 
tion On the contran, , the application of pectin 
dressings to the a arious types of lesions decreases 
the discomfort according to statements of the pa- 
tients, particularh m infected operative wounds 
Another important feature is the absence of ob- 
jectionable odors This is especialla notewortha 
in cases of osteoma ehtis, for the foul odors aahich 
arc a a era objectionable feature aahen some other 
methods of treatment are used, are not present in 
cases in aahich pectin solution is used Their 
ab'^cncc not onla rai'^cs the morale of the patient, 
but also contnbutes to the satisfaction of the doc- 
tors, nurses, and others in the aacimta of the 
patient 

W e do not feel that the pectin has ana direct 
stimulating influence on cpithclization, in fact, 


there are some indications that pectin inhibits 
that stage of heahng Accordingly, when a wound 
is clean and has filled to the desired degree, other 
medications are used to keep the lesion clean while 
the epithelial tissue grows Much has appeared in 
foreign literature concemmg the hemostatic ac- 
tion of pectin However, we have been unable to 
observe positive chmeal eandence to substantiate 
these claims for such marked local hemostatic 
acbon Evpenmental work ivith animals in which 
we have used various pectin solutions to test for 
general and local hemostatic action following in- 



Fig 2 a, left, Lesion on October 6, 1936, at the time the 
pccUn dressings were started b, December i:, 1936 at 
time of discharge 
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tiMaiaJ«r*D<ifDUarenoaiInfrctWDi*frflaotl cmic erf treated, fifled to ttspcod « (6d 

tpplKitloo gave evidence of •otoe honotutlc »c abo « tnbemiToQS nephrectoinv wcmiid In wWei 
Uoj but of rodi 1 Jb^ht and tremjievy namre •fntua caoUaued teoe^op. to tiw «t«cJ>TU- 
uttt lu sgnJScance teenn cnjatkttsbie, lb caia beaHng tlioe foDowto* leqoeitrectfeniej 

Except for tbe oRentn^wtU cmc* ha e tto araaredoced about cne'/oortb of that retjidml bo- 
companbk aerin to terre ti cootroh, as teenrete derother tnetbodictf tmtiDest «bh± hare beo 
recora of tbe time required for tbe beeliog of used ben 

vooods and oken treats by oaber metbo^ vere TbccsKD repea ts tbe use of s per cent pectm 
not aeaQable. Hcrrrer cootrob for tbeae tyft* aolodoes In tbe treatnmt cf oid mfeeted tnura, 
of letkci are pnctkaCr impoMibk except tn tbe furore som, infected soft ume voonds, oaieo- 
broejkst sease, for reanlti depend oo tbe codre tD>'tUba2 and Infected cimpeamd fnctui^ and 
treatment of dKtodlnduaJaiireQaa os tbe local huceaisnned tbe resdu obtained ben. 
measure* oaed, and tbe factoe of case diffcreoce* ro-rm nwre 

abo doe* not penult definite camparboos. It can ™ ctr»Krc 

be Hated ncvertbeiesa, that irith moat of our pa After more than 3 j ear* tae cf pectin aof tka 
dent* the results exceeded tbe usual expecUboos In tbe treatment cf a mable lerk* of vtiious type* 
and that In many Instances wound* that had been uf wemnda, wc feel that *ncb tberapr rewdli in a 
treated by the custocoary measure* with no aac verj pewnpt response with deaner wtrad* and a 
ce», thowed prompt re^w*!** to the pectin tier rapid grtreib of hlgtlj N-ascular granubftn ^ 
api Retulta were good or exceUenl In practically luc. Tbe method reera* to be of partlndir rihie 
e\■e^^ case. Ooe fuperfidal bum case and the one ni rTT^ n ^ r> Ofw/ 
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Fig 5 a, left, April 55, 1938 Pressure sore on the back of a spinal fusion b, May 23, 1938 Pbotoei^b taken at 

of a child, which de\ eloped following the second stage the tiine the child was furloughed Back well healed 


in the chronic type of lesion which often resists 
all other therapeutic efforts and in those in which 
considerable growth of granulation tissue is re- 
quired This method of treatment is bemg con- 
tinued m our hospitals with considerable satis- 
faction 

IIXUSTRATIVE CASE REPORTS 

Case i M B , a white female, aged 15 years, admitted 
to the hospital February 17, 1936 Her physical exarmna 
tion M as entirely negative except for an ulcerated lesion on 
the nght foot (Fig i a) The area was triangular in shape 
and mvolved a space 3^1^ inches on the medial and dor- 
sal aspects of the foot. The foot had been injured in a tram 
accident 5 years previous to this admission Durmg these 
intervening years she had been hospitalized at 2 different 
times for penods of 3 to 4 weeks Therapy while m the hos 
pital and at home had included chlorozene, scarlet red, 
merthiolate, and hot magnesium sulphate packs Ultra 
violet radiahon and heat cradle had also been used The 
lesion had failed to show any permanent improvement and 
the condition of the wound had never permitted attempt 
ing a skin graft On this admission, treatment with i per 
cent chlorozene and elevation of the foot gave no apparent 
results On February 20, 1936, a culture from the lesion of 
the foot showed hemolytic streptococcus and Staphylo 
coccus epiderraidis Pectin dressings were started with a 
2 per cent solution of nickel pectin with i 5,000 merthi 
olate This was the first w ound treated inth pecUn solu- 
tion and we were unaware of the presence of mckel in the 
substance The merthiolate was added to be certain the 
solution w ns sterile How e\ er, after the first application, 
we decided for experimental purposes to use 2 per cent 
aqueous pectin solution wnthout merthiolate 
The wound promptly assumed a clean appearance and 
bacterial cultures showed a rapid disappearance of the 
streptococcus Healmg progressed at a most satisfactory 
rate On February 29, 1936, the pecUn was disconUnued 


and chlorozene and ultraviolet were used m preparation for 
skin grafting On March 13, 1936, three Thiersch skin 
grafts w ere applied FoUownng surgery the pabent’s condi 
bon was good, the grafts took well (Fig 1 b) and she was 
discharged on Apnl 9, 1936, inth the wound healed A 
check at a year and again at 2 years after the graft, revealed 
that the results w ere excellent 
Case 2 J C , w hite male, aged 4 years, w as admitted to 
the hospital, September 23, 1936 Physical examinabon 
and history were essenbally negaUve except for contused 
and lacerated tear on the left foot which had resulted from 
a street accident on September 22, 1936 Lesion had been 
closed with a primary suture at the time of the accident 
At the time of admission some necrosis w as believed present 
but it was thought best not to do a dfibndement ^nh 
tetanus serum was given and conbnuous bath of per 
cent chlorozene w as admmistered The child’s temperature 
was irregular up to 104 degrees F The local discharge per- 
sisted and the general condibon became alanrung The 
sbtehes were removed to permit adequate drainage and 
several of the metatarsal bones and their jomts were found 
to be exposed (Fig 2a) On October 6, 1936, dressings of 2 
per cent nickel peebn solubon without merthiolate were 
started The discharge from the wound, from which 
Staphylococcus aureus and non hemolybe streptococcus 
w ere grown, decreased, and healthy granulation tissue pro- 
liferated at a very satisfactory rate The temperature and 
general condibon improved promptly and on October 22, 
1936, the condibon was satisfactory enough to transfer the 
child to the convalescent hospitM where treatment was 
continued On December 12, 1936, at bme of discharge, 
the wound w as healed except for a small area of granulabon 
tissue on the dorsum of the foot (Fig 2 b) The child had 
perfect motion of the foot, although an ankylosis of the 
mvolved joints had been expected. 

Case 3 J E, white female, aged 10 years, was ad 
nutted to the hospital Apnl 7, 1937 The child came in 
with the complamts of bilateral paralysis from the hips 
downward, mconbnence, and ulcer on buttock, Spma 
bifida had been operated upon 13 hours after birth. The 
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IrtmoKulii and lotraTcaaQi b}ectIotti uid local 
■DpUntioa ^\-e evklence oi tocae hmoataik tc 
ucn bat of cudi a aH^t aod truii]tac> oat n 
that itJ ■kruScance Berra mintlajuble, 

Eicept for tbe cmja ve hare im 

ceQi3Mrable »erlo to terre u cootrola, u accunte 
reroed* of the time reqaired for the beallog of 
voonds and olcen treated bj other methoda were 
not tTaihble. Hc^<T^'eT cootroit for tbe*r U’pea 
of Iifftraa an practically ImpoeritJe except la the 
brcadeat wnae for reauti depend od w eotue 
treatmest of the uuQiddual u veD u oe the local 
measorea uaed, and the factor of caae dlBereocea 
abo doea DOt permit dehnlte cooiparfantaL Itcao 
be aUted Qe\'erthcieaa, that wfth moat of oar pa 
tlenta the resolta ex ceeded the osual erpecUlkna 
and that In man) Inataocea a oooda that had been 
treated by the cuatcsaai^ tDeamrea with do aoc 
ceaa, ihoired prompt reaponae t the pectin the- 
apv ReauHa were good or excellent io practically 
ever. caae. One m pc r ti a fll bem caacaod the one 


cue of Impetigo treated, failed to rcipcnd aa did 
alao a tubercskea nephrrctcanr weemd is which 
alnuaea cootinned t oerekp In the cattOTyrtt- 
tlacawa halbg lira folknrlnf a«7Qealrtctcii^ 
maredneed bout ocie 4 aujthcii that mpartd OS' 
der ther method ctf treatment whldi bare beei 
toed hoe. 

Thcawco reporta the n»c (J » per etat pectin 
ad tkea In the treaUnest cd old Infected bom, 
pftaaure aom, hdected aofi ihtoe wounds, osteo- 
myefitla, and infected compenad fractnm, and 
baacenfinaed the rexdta obtained here 

CO'tCLClICrt 

After mart than 3 jran nae irf pectin aofntfcn 
In the trea tmen t of a mabie leifc* of varfcra types 
of wtamdi, we feel that filch therapy rtfiiltJ In 
mr pTOfDpt reapcmie rdth deaoer a onada and a 
tapHl croath of highly vaacuUr gri ohtlon Ih- 
TTie method acema t be of particular taint 
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Fig 5 a, left, April 23, 1938 Pressure sore on the back of a spinal fusion b, May 23, 1938 Photogr^h taken at 
of a child, which developed following the second stage the tune the child was furloughed Back well healed 


in the chronic type of lesion which often resists 
all other therapeutic efforts and m those m which 
considerable growth of granulation tissue is re- 
quired This method of treatment is being con- 
tinued m our hospitals with considerable satis- 
faction 

ILLUSTRATIVE CASE REPORTS 

Case i M B , a white female, aged 15 years, admitted 
to the hospital February 17, 1936 Her physical examina 
lion was entirely negative except for an ulcerated lesion on 
the nght foot (Fig i a) The area w as triangular m shape 
and involved a space 3 W iK inches on the medial and dor- 
sal aspects of the foot The foot had been mjured in a tram 
accident 3 years previous to this admission During these 
interveamg years she had been hospitalized at 2 different 
times for penods of 3 to 4 w eeks Therapy whde m the hos- 
pital and at home had included chlorozene, scarlet red, 
merthiolate, and hot magnesium sulphate packs Ultra 
violet radiation and heat cradle had also bwn used The 
lesion had failed to show any permanent improvement and 
the condition of the w ound had never permitted attempt- 
ing a skm graft On this admission, treatment wath i per 
cent chlorozene and elevation of the foot gave no apparent 
results On February 20, 1936, a culture from the lesion of 
the foot showed hemolytic streptococcus and Staphylo 
coccus epidermidis Pectm dressings were started with a 
2 per cent solution of nickel pectin with i 3,000 merthi 
olate This was the first wound treated with pectm solu 
tion and we were unaware of the presence of nickel in the 
substance The merthiolate was added to be certain the 
solution was sterile However, after the first apphcation, 
we decided for experimental purposes to use 2 per cent 
aqueous pectm solution without merthiolate 
The wound promptly assumed a clean appearance and 
bacterial cultures showed a rapid disappearance of the 
streptococcus Heahng progressed at a most satisfactory 
rate On February 29, 1936, the pectm was discontmued 


and chlorozene and ultraviolet w ere used m preparation for 
skm grafting On March 13, 1936, three Thiersch skin 
grafts w ere applied Following surgery the patient’s condi 
tion was good, the grafts took well (Fig i b) and she was 
discharg^ on April 9, 1936, with the wound healed A 
check at a year and agam at 2 > ears after the graft, revealed 
that the results were excellent 

Case 2 J C,whitemale,aged4years,wasadmitted to 
the hospital, September 23, 1936 Physical exammation 
and history were essentially negative except for contused 
and lacerated tear on the left foot w hich had resulted from 
a street accident on September 22, 1936 Lesion had been 
closed with a pnmaiy suture at the time of the accident 
At the time of admission some necrosis was behev cd present 
but It was thought best not to do a dfibndement Anti 
tetanus serum was given and continuous bath of X P®r 
cent chlorozene was admmistered The child’s temperature 
was irregular up to 104 degrees F The local discharge per- 
sisted and the general condition became alanmng The 
stitches were removed to permit adequate drainage and 
several of the metatarsal bones and their joints w ere found 
to be exposed (Fig 2a) On October 6, 1936, dressings of 2 
per cent nickel pectm solution without merthiolate were 
started The discharge from the wound, from which 
Staphylococcus aureus and non hemolytic streptococcus 
were grown, decreased, and healthy granulation tissue pro- 
liferated at a very satisfactory rate The temperature and 
general condition unproved promptly and on October 22, 
1936, the condition was satisfactory enough to transfer the 
child to the convalescent hospital where treatment was 
continued On December 12, 1936, at time of discharge, 
the w ound vv as healed except for a small area of granulation 
tissue on the dorsum of the foot (Fig 2 b) The child had 
perfect motion of the foot, although an ankylosis of the 
involved joints had been expected 

Case 3 J E, white female, aged 10 years, was ad 
nutted to the hospital April 7, 1937 The chdd came in 
with the complamts of bdateral paralysis from the hips 
downward, mcontinence, and ulcer on buttock. Spma 
bifida had been operated upon 13 hours after birth The 
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imnasmlxi ux] tntn\Taaui bjcTticRii uhi loctl 
I w5c*doo g»ve evidence ol •ocne hemoititic « 
lIoq but of Bjdi t iQgbt utd tmuitor> ratort 
that it» dgnlfioiinct *e«nj qraertiocuiWe. 

Exerpt (or Uie osteomyeuth cajQ we luN'e no 
nxnpanbte aem to KiTe u emtroU, u tennte 
rtco^ of like time reqdred for the h almg d 
rooDdt ud olcen treated by other oelhadj were 
lot truldble Howerer etntrafj for theae Opei 
A loiou are pnctiaUr Imponlbk etcen to the 
broadest Ksae, for rmlu depend on uk esdre 
irefitment of the ddnal u weil u oo the kcaf 
netfiire* tued, tod the (aaor d cue difereoce* 
Uao doci BO< permft defimle cooiparbaoa. ICcia 
?e itited, on'otbeleu, that with cnat a( oor pa 
JcbU the rcsofta cxcrcided the osoal expedatketa 
lod that m many ImUDcei woonds that had been 
Jested by the oulocnaiy meastuea with no anc 
reaa, ihos cd prompt rr^jooae t the pectin tber 
ip> RctuitaweregoodoreiceUenliDpTactkjdlv 
retry case One awperfidaJ burn esae and the oee 


esae erf impetira treated faQed to lerpood ar (fid 
aJao a (nberaaloua nenhiectoiDV soo^ b which 
dnaacs (mollsQtd to (Kcelop. In the oatrocanQ- 
tla cnaca hroliof time fonowms arqwitJTrlDraJo 
waaitdoced about ooe-fouth erf that rr quif t d oa 
der other metbodi erf Ireatmait wbkb bare tcea 
coed here 

Tbonsaoo rrpoia th uae erf » per emt pectb 
aof tioea io the trestmeei of okf infretni ocm, 
piuwui aorei, Infrcied icrft thne a ouada, oateo- 
iD)'cfitli. and infected coopacod fesetares, and 
has confinoed the readu obtained here. 

(^o’tc^Clla» 

After mere n«(n 3 \Tsr» n* erf pecib aolatioo 
In the Ueatinrat erf a mable aerin (d Tutens trpea 
orf woaoda, WT feei that aoch therapy resnlti b t 
et} prompt rtaperue with cleaner wcund* and a 
rapid itrowti erf hfthly NwacnJar gransfadm th- 
loe. TV method aeems to be erf parliniUf raloe 

-rti I |-|ii — mrrfrmtmt/ C^'^J Cmo^ 
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PRINCIPLES UNDERIMNG TREATMENT OF SCOIIOSIS 
By the edging Jicket 
ROBERT T Mom’ENm MD Ckk TjH Iffincw 


ATTEilPT u not here made t oathoc the 
/\ ictoxl trettment of btenl air\-»hiie at 
\ thcipiwby the»^dgII^y)achet4Ild^p^ 
•^ nal fmwo. It doa attrapt to etpblD 
the theoT) erf iha nielhod of treatmot by avaat- 
Ing a alnq^Je donal corve aod tryntg to exfUaio the 
de\Tlopc^t and tfeatment of thk carve, lopre- 
parlrcg thia pam the author hai made free bk of 
the na terial ooered in the foodamen tal artiefc* by 
FergojoQ and by Butte. 

It ta wfp t fai ] in atudyto* the efficacy of any 
tfotmeot of acoUoafi that acoxrate recoct of the 
carve be kept from the time the pauent &nt de- 
\t1c^« the enrre oe from the time of her 6m \-Wt 
to the aoxsetxi ontil the ttyne ocean when there b 
BO foither laermae In the ewe. 

TbeaRpteiiodfrotBabcutdto i >'eaniagiria> 
and to tboot a ^ean In boya b a perud when In- 
cmae io bei^t b Bot rapid^ Uatrated aaohotlg 
In Uus afe froup imv abov dq tnqe aa e m the 
carre, or if incretae doea oc c u r it b not raptl. 

Rapid locretae In befrtt ocnui In fkU between 
tbea^of aboct n aod 15 yean, ac^ in bo^abe* 
tween the ages of about I] and 16 yean. Dariog 
tha 4 jear period, the propea* of the carve in a 
acoBodc b the moat npU (Fip. and ) 

From theae facta it can be 1^ that the eSect of 
any treatment of acobota in preventing piugicw 
of a atractoral conr t^nntit be pimed ooieea the 
petlmt U acmratiely foQowed pto and throogh 
tha period of raptd growth. Thai, uale» the 
treatment of a icouotfc berioa before the age of n 
and accnraic rrenroa of the curvT are kept 
untn thb rapad growth period ccaaea, no e^■allla 
lioo can be in*de as to the cfficac> of the dmam 
treatmeoL 

n* acoirate method of measuring the progrcM 
of a ewe b b) repented comparable roentgeno- 
gajat taken at stated interrila. To do ihb a 
itaadhag anteiopoalerioc roentgenogram a taken 
of the entire ipow from the drat sacral vertebra 
op. The primary curve b coosidercti to hare an 
apes, the roost routed vertebra which is found at 
the crest of the ojivT andannppet and lower end 
i-crttbra, the least rotated vertebra at other end 
0/ the cijr\T The centers of the shadows of each 
rod vertebra and that of the apical vertebra are 
inaited by dots. Lfoes are drawn from the apfeal 


saS 


dot to each end dnC Thb ai^ b measured. The 
angle of the cur\T a the dlflererwe b^eea the 
anrtc fanned in these t« Imes aod 1 80 degrees. 

From the above it can be »eea llat accnntr 
check U possible In these cases. If 1 rapWfaKiraw 
faiactirveocninLthbdeotindstiratn«t Atooi 
present state of koowiedse the only way t step 
the p nypss of a curve ts by spinal fuslao of 
curve. The soerver thb b undertikcn in a sob^ 
whose curve b bereasing and who b net thror^ 
the TifW miwlh period, the bciler the resolt lU 
be. Exemses srfU not these patienU. Braces 
and jodkeu art aseleas (riga t » J, nod 4) 

OperaUve tiratment b Indlcattd whenaparieet 
has ft) a wopwih-e cut%t which win lead In 
poor body oakDce and deformhr' ( ) ■ otne 
which b c a Tt cub i f , and, if corrected, wH in' 
nrove ehhe the appannee of the bdividoal, Us 
Bealth,orboth (j/acarveahjchbatosngierrre 
pah) and thb on be nllrt-ed by ipeal fom. 

U operatko b to be msOTiikni, the tpbe 
ahoold be corrected first and this degree o/cerrec 
tke mainialaed by spinal fusesu cts re tt k n 
b obtained by the wedging bckcC 

To nndastand the l utncf iJes of corre c tion sod 
the oiTt to be foied, it b nee w uy to awume s 
simple S type of curve and tofoUov thbeone 
through Us dm etepewat. Its correcticsi, and the 
picking of the area t be/nsed. In iha piper »e 
ajKTme the devdopmeat and the treatment erf a 
?^t doml pfimarv curve and the dcvefcpment 
of left cfTTKaJ and left lam bar conspeasatcry (sec 
ondan) curves. 

In describing the devekpoMt of the fcJlos log 
ewea, the fact that weak onrscnlflt tebghraii 
the cause of the cun c dc^ dofang b not to be n»- 
itiued as the true cause. Tha b chcaen mly 
iwthod of expiflfmng a defor m i n g forre- Tw 
came of iht» defonning force a not known- It b 
DOl known whether thb dcfocmiriK force b b tlw 
form of a paD or a push, but lie came «• «*=« ® 
thb defonning forte b not important here MJ 
that b needed b to reallre that there a^s 
mg force attempting to being o« rort w 
clmer to toother part. And, furuKT u the »p^ 
b ttalalued at the pohiU where this foro o 
ing the rooveroent orf the sane b\ Ox tWonniaf 
forte b mode tiBpca<ble (rigs- J -t' 
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Fig I, leE At the time of this roentgenogram the patient was ii years of 
age The patient had been treated w ith exercises, braces, and jackets smce she w as 
7 years of age at which time the curve was first noticed Treatment up to 1 1 years 
had been considered satisfactory as the curve had not increased to any appreciable 
extent The years from ii to 14 will mark the rapid growdh penod for this girl 
Primary curve from fourth dorsal to second lumbar, apex, tenth dorsal, neutral ver 
tebra is second lumbar 

Fig 2 Same girl as shown in Figure i, 2 years later, at 13 years of age In spite 
of continuous treatment by exercises, braces, and jackets the curve progressed rap 
idly between the years of ii and 13 Notice the great mcrease m the right dor^ 
primary curve but comparatively bttle mcrease m the compensatory lumbar curve 
Appiarently the lumbar curve had reached its limit of compensation some time be- 
fore this roentgenogram was taken Smce one cannot predict which patients will 
show marked increase in curvature during the rapid growth penod, roentgenograms 
every 3 months are necessary in all cases until the rapid growth penod is over 
Right dorsal curve still from fourth dorsal to second lumbar, apex, tenth dorsal 
Neutral vertebra is second lumbar 


The illustrations (Figs 5 and 6) show the de- 
velopment of a primary nght dorsal curve To 
mam tain body balance, compensatory curves have 
developed above and below the primary curve 
These secondary curves are able to keep the head 
centered over the pelvis until their lurut of com- 
pensation IS reached After this, any mcrease m 
the pnmary curve is not balanced by a reciprocal 
mcrease m the compensatory curves Thus, body 
balance is upset, and a noticeable deformity re- 
sults Further, the compensatory curves are pres- 
ent only m response to the sense of balance If the 
pnmary curve can be decreased m the wedgmg 
jacket to the extent that the compiensatory curves 
can again bnng the head over the center of the 
pelvis, and the prunary curve is held in this posi- 
tion by spinal fusion, then, clinically, the patient 
Mill appear balanced (Figs 3 and 4, ii and 12) 
Or, if the primary cun^e is completely straight- 
ened and held straight b} spinal fusion, no need 
for the compensator} cun'es exists They will 
straighten and the spme, too, will be straight 


From the illustrations, it will be seen that a 
primary curve is one over which the patient has 
no control A compensatory curve is one over 
which the patient can exert control and straighten 
at will, provided it is not present m response to a 
pnmary curve and must from necessity be present 
to mam tarn complete or partial body balance 
To distinguish a pnmary curve from a second- 
ary curve. It is necessary to find the curves over 
which the patient has voluntary control and the 
curve over which the patient has no voluntary 
control The curves the patient can control are 
compensatory curves To fuse the compensator}’ 
curve with or without correction, mstead of the 
progressing pnmary curve, would remove all com- 
pensatory tendencies from the spme The un- 
fused pnmary curi’e would still increase, and the 
resulting deformity W'ould be more marked than 
if nothmg had been done Extreme m importance, 
then, IS the pickmg of the true primar}’ curve 
If It were possible to place the patient in such a 
position that to mamtam her balance, she must 
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txat axUvl oTvr ihe ean-c In (jtKilkB neanld 
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Thb cmn be dooe. For tbb pumoK tbe pchde iflt 
roenUjrnofTim b a»cd (Fig ^ 

/’tret£ llU oemiftnafre m Tboe ^)ed%] rWi 
are taken primarily' to teit tbe tmode ttreogUi oo 
tbe convex tide of tbe hunbor carve. Tbe patient 
all! on tbe edge of a table wbldi b KifEdenUy l^b 
•o aa to pferent ber feet resting on tbe Soor Bn 
barwb ut in bef lap giving no sopport t ber 
trunk. Tbe peivtt b DOW mbed on tlic side of tbe 


cooveDl V of tbe hnobar cnn-e (the left side of tie 
pelrb in Figure 7) by pushing ^t objects, such u 
boards or books, os^ tbe Wt buttock. A pobt 
win be rtnebed wfacre tbe patimt b tfiled 10 far 
toward tbe ri^t that a loa of bot^ tobnee b 
Uueatened, and to tbe rigbt a immlaetit 

If tbe pabest U now asked to strai^ten Dp fnxo 
bci potttlon, she can do so onij br stnirttciiiiig 
her finnbar curve U she can strai^teo «r hua- 
bar curve thb carve b secoodwy I\1thtie«ib- 
ject attempUng t li I straight, an an teicpostmx 
rootrenogiais b tsim of the spfne from tie 6 r%t 
ttoafi'citefara op. Measarnncit of thb hnular 
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koU tbe noe end. It tba mcactibtsn an ask er 
■fwmf IB ua rifbl dcasal lesfae tbe nrock puQ aa npra- 
amUd by tbe arm oold b« nun cuied ea tba left 
kda. Masda bnbakact woald be pcoou and dona) 
earrt Toald de^cl>:f> tth M if r ejuty 00 tbe aid* 
Flf e Ttaa gftga re pit wpts absent a imm liCtn»ca tba 
rirfat flda<^ cW Cnmk lo tbe dona) area Tbe donal atr> 
kn^Bf piBcWd oat t tba cabpcislaBd t endcar y for 
tbe tnak to fo o 0 ■ [ais ei u The petaaiy rtffct 


n bd ikniafh tba foUes^ 
KBktar* oa cotb kdei at tba cmo> 


dnU esrt 

lobira tba food moiktaTt CM. - , . 

and t-Wwr tr^aa it ttnBiikled to utiik taancc oy " e~ 
tJafaaf conp ap aa tay enne* la tbe cenk al *od b»ld 
repoH Tbe pr an aiy dtnal c — *'■ "" 




ij I— . V-.. cadiaort » lacw 
TW c c airi e Bs atBey cor\e» casM kirp pan W 

_ JO* a»l iW tnaii tkfu U tba HfhL Tto 

pekk • Tatia to (rt oodrr tbe ceatef “(ti*®** lS 
ateesn tb« la nay to tbe left, tkj* aablef tbe b Jt "X* 

raiHMaaet Tbn dimaf lOattnXet cauptewiny 

that an pad tbetr Unit ol adeonU i^esaTt ** ^ 
fcwTMM MW M tW prtpCT can tO ftnfi 10 cna*“ 



McELVENNY PRINCIPLES UNDERLYING TREATMENT OF SCOLIOSIS 231 



Fig 8 by wedging the dorsal spine completely straight if this can 

be done mthout overcorrecting the ends of the primary 
dorsal curve 


uncompensated deformity (Compare with Figs i, 2, 3, Fig 8 Method of picking the extent of the different 

T,, , , spinal curves Note how hnes change direction on each side 

rig 7 left pelvic tilt plate represents the same of the neutral vertebrae Same curve as shown in Figures 

cun e as IS shown m Figure 6 The primary right dorsal 6 and 7 

curve IS shown as first dorsal to tv. elf thdorsaL The neutral Fig o End result of o\ ercorrectmg the ends of the pn 

dorsal and first lumbar The tilting of mary right dorsal cun e and then fusing them in an over 
the lut pelvis has caused the lumbar spine to straighten correct^ position 

completdy In this position the lumbar spme is the true Fig 10 End result of wedgmg the primary nght dorsal 
aM of the trunk. All vertebrae below the first lumbar are curve straight and fusmg the dorsal cune m thS^sition 
s^ght and m Ime The second lumbar vertebra m this when it has been shown by pelvic tilt that the lumbar spme 
case would be an ideal base for the sohd column to rest is unable to straighten completely 














FW Tbr MUM DKliroi j >an kfUTn;«lr ct paraJcvtkrtao 4 d 4 itti 
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cnnT 01 compaiwi irfUi ihc loinbor curve £11 llir 
BtoBdmg (e« wfU g{\'e tbc onner to (lie probkm 
(Fm. 7 Olid 8) 

iJ 00 the tierbaad, the right lUco/ the pH rtf 
U tilted tn o tlmlUr monseT wkft luinbarcnr\T 
will iDOTsie Tile rigiit doiml cun'e soold tbeo 
dctreife tn degree erf C3ir\-mt re If K were Mcond- 
ory Beta ee of tbe munobilizlttg effect of (be 
IbOTdc age, o fecajdary curre bi Ibe tbonoc 
legtOQ wHl Dot decTCSje u modi u • fecaodoiy 
cun tn tbe lumbar regioo when ropoadlnj to 
the pfoductive force. 


If tbe nght domi cun e ts primary /( 23 1»< 

(kcre*je In decree of cun otnre * iti tbe n(;bt pri- 

\u rtifed in> more lien 0 primary left [omf^r 
corre wd dctraie In deyree of oinature ben 
tbe left nde of tbe pd btsektated. 

In cooefurioa tbm 

1 If tbe left lumbar cune b • coenpenaatco 
cunr It wfll decreefc b tbe degree erf cunitofe 
sfaei (be left fide of the petvb a rawed ^ T' 

1 If tbe left lumber cun cbpcmuJT It 21^ 

decreeie m tbe degree 0/ ennatore eben ibe lelt 
ode of the pdvb b rabed- 
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3 If the right dorsal curve is a compensatory 
curve, it will decrease m degree of curvature when 
the right side of the pelvis is raised, but not to the 
degree that a compensatory lumbar curve of simi- 
lar degree would decrease 

4 If the nght dorsal curve is primary, it will 
not decrease m the degree of cur^mture when the 
nght side of the pelvis is raised The patient is 
powerless to straighten a primary curve, whether 
it be dorsal or lumbar 

CXINTCAL FINDINGS THAT AID IN DETERMINING 
THE PRIMARY CURVE IN THE SIMPLE “s” TYPE 

1 The promment hip is usually on the side op- 
posite the convexity of the primary curve If the 
hip findin gs and the pelvic tilt findmgs do not 
comade with each other, detailed study of the 
patient to dete rmin e why not is essential 

2 The primary curve is usually the rruddle one 
of the three curves 

3 The prunary curve is usually the greatest m 
degree of curvature because (a) the primary curve 
develops faster than the compensatory curves and 
(b) as far as is known, the compensatory curves 
never overcompensate for a primary curve 

If these statements are accepted, the following 
information has been gamed 

1 The primary curve m the illustrations is con- 
sidered to be the dorsal curve as it is taken to act 
as m Figures 6 and 7 

2 This primary dorsal curve has a deformmg 
force working on it which is attemptmg to ap- 
proximate one end of this curve to the other end 
This must be stopped To stop the effect of this 
deformmg force on the primary curve, the whole 
area on which this deformmg force is workmg 
must be fused 

3 To find this whole area, there must be a 
method of determmmg where the primary curve 
starts and where the primary curve ends — a 
method by which one can tell the extremes of the 
area on which the deformmg force is workmg, 
that IS, the upper and lower end vertebrae of the 
primary curve 

Choosing the atenl of the primary curve The 
pnmary curve has an apex, the most rotated ver- 
tebra in the aest of the curve The primary curi'^e 
has also an upper and lower end vertebra, and 
these end vertebrie mark the extent of the pri- 
mary curve (Figs i and 2) In lookmg at the 
standmg roentgenogram of the spme (Figs i and 
2) the apical vertebra of the pnmary dorsal curve 
IS located As the eye travels from this apical 
vertebra to either end of the pnmary curve, it will 
be seen that the lertebne of the pnmary curve 
become gradually less rotated and finally a ver- 


tebra IS reached at each end of the curve which is 
not rotated Beyond these unrotated vertebrae, 
the compensatory curves are begirmmg, and the 
vertebrae m the compensatory curves are rotated 
m the opposite direction than m the pnmary 
curve 

Further, the vertebrm m the pnmary nght dor- 
sal curve seem to be tilted so that the mterspaces 
between the vertebras appear more open on the 
nght than on the left side of the vertebrae If this 
tilt IS followed from the middle both ways, it will 
be seen that this tilt becomes less marked as the 
ends of the pnmary curve are reached At each 
end of the primary curve, there wiU be a vertebra 
m which the interspace is practically uniform m 
height between it and the vertebra next to it on 
the pnmary curve side This vertebra is termed a 
neutral vertebra If the eye follows along the 
spme away from this neutral vertebra in the dnec- 
tion of the compensatory curve, the vertebra m 
the compensatory curve wdl be seen to tilt But 
now the mterspaces wiU be more open on the left 
mstead of the nght side This neutral vertebra 
marks the end of the pnmary curve and the be- 
gmnmg of the compensatory curve (Figs i, 2, 
and 8) In this way the extent of the pnmary 
curve is found The full extent of the pnmary 
curve is designated as the minimal fusion area 

AREA TO BE ROSED 

Considermg the area to be fused 

I If, m an accurate pelvic tilt roentgenogram, 
it is seen that the compensatory lumbar curve has 
the power to return to the erect, this means that 
the pnmary curve can be straightened completely 
if possible If the pnmary curve is wedged straight 
and IS fused m this position, and the patient is 
released from all support after fusion is complete, 
the compensatory curves are able to bnng the 
head over the center of the pelvis, and good to per- 
fect balance is achieved Thus, if the compensa- 
tory lumbar curve straightens completely on the 
pelvic tilt, one can give the primary curve all it 
wdl take m the way of straightenmg In straight- 
enmg a pnmary curve, it is important that it be 
brought only to the erect It is very important 
that whether the apex of the pnmary curve 
straightens out completely or not, that the ends of 
the pnmary curve be not overconected If the 
ends of the primary curve are overconected, and 
the curve fused m this position, the compensatory 
curves wdl have to be m the other direction, that 
is, reverse themselves, to compensate for this over- 
correction Body balance is agam lost by this, 
but now m the opposite direction than before 
operation (Fig 9) 
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Flf J. ruiQit(Fif.7)la««}fltk(>>±«tt^tertbedgr 
Ml kn bm cMBptctelT ttrUffaiud Kou dMt ibe 
nmbu' b bent Bulslir <n lb* (Orectiia ctuicoM 
tk*. ALothattbaHrftcnetf tb«ar\eatbexrTlctl«ttlUM 
&tt baiilw T0trin u« pctctiaHj pcnlkl ta atkct 
umI tkat laa jofadsf tbt cdten <f duM n retebeB 
meet tbdr traoom KvficM t riifataMW. TUtBl«*- 
trata tba UmL TUt ivtn rrprwcau faa] (ou/ker) neu 
lean trai n. ito cicTCOBa hM bte» cmttnaril tft pato 
bm da bat prarfhie dr(i«t oi bodr baksct vtB b« 





t To teble%'« (ood bodj* taUnw, it b 
thit the prtmu^ curve «ad the cocnpeoatofy 
coTvei «m together U, oa pdvk tQt aunfata- 
(foQj the cotnf) e itt »(oiy famfaar oirve doe* not 
itnighteQ cocnpktdy tha will me&o t^t 
prlnar7 domJ cum* abooid oot be itnighteDed 
completely Tbe rcucn tome competoitcey 
CBrve* have Dot the pomer to return to the erect 
b that the} hi\'e been pre i c u t (or a kaig time u>d 
tend to become fixed, or the pnnmr^ curve cov e rt 
Rich a large extent of tbe tpine that there b not 
cDOQgh of the compeontory cur\T to allow retnni 
to the erect- Control, however n atlQ active to a 
d«rce. 

If the printaj^ nght dot**! cnnv were Kasgbl 
eoed out completely and foKd In thb poaOm* In 
theXtcec/j coB^vntalniy lumbar cnrve that had 
been ihown to be unable to ttraijhtcn completelv 
the patient would be nnahle to bring the trunk 
comrJetdr bad. to tbe erect aod, co ni c qu ently 
wtjuldbe fat with a lift toward the rirtt (Fig lO) 

A rrwn, therefore most be cstahlimed in which 
the campenaatory air%Tf balance the primary 
cur\T TTiuf, tiawhalc win bca traight lioe h^ 
tween the center of the bead and the center cd the 
pefvii, regardlea cd tbe ^dnaJ curve* In betweoi 
(Figi. I to a, I I*) 
j In each vertebral Jomt there b to modi mo- 
tion. De cump gaatioo occnra when the c tw u fvn a a 


pbu) U« Id teert Bae wU Ike *efid hjwd dcnd Twtehn 
«#tlwiiaA<i -rtjrrJRefTlf j) Tittmsfaiu^ 
U w q j iwcJ t4 the trofaiLj crwwctf tkepdrletdlMdlki 
AwmI nn^ W the teal nwn(rs>r«A} h Mi^Ckt. 

to^ curve* reach the dmee of cervitBre that 
utilue* the acvaaeat bhereet b the vertebaJ 
)ofsU traVnag up the c cimpaaa tor^ cenea. Ihe 
cmpenuuay curv e* then can fo no tarUn in the 
way of campenuLkm. Any imaeijc In the pri- 
iaaj> curve bejnod the limit cd tenmdary ewe 
ca mp e nj Btioo wW lead (o an nDcompcoMtel de 
fonnltv which bpertoanenlanlm treated (Fig 6) 
If, tlien, a crmnciMJcry curtrUibowB by pel- 
vic int erammatai to be able t itiairttea com- 
pletdy what mbuke at operation couu be made 
loprevcfit thectcn^^itrai^tenlQgof thbenm- 
praalcry curve? The wouu be to fs* 

into (he ccanpenaatorv curve to such an extent 
that In the vertebral jcfnti of tbe cuomenfatoff 
enrre ipcred at foilcc there would sot heroenn 
CQoOon left to enable the ^ioe to return to the 
erect. In other word^ the furioo area would be 
too kog Thu might occur at dtba cod cf the 
pnma^ curve. 

4. Iflbeajeafiijedatoperatiooatood»rt all 
of the primary curve wiD Dot be laduded b the 
fimoa mam. UTnen all aunport h removrd, tie 
caaipenMtOT> curve* whim are capuhJe of hal- 
anosg tie patient art forred to tiiiipriwate fer 
the area of tbe primary curve not In tbe foiloo 

nwn- The patient win dcvelcp the aaJBedcf«ri> 

Ity a* bdore operatkai only to a le*eer ^ 

tbs primary cuiro iDorajc* to the n nfa*e d fw 
UoQ of the ipaDC, thia decompenaatbo B*y 
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port there touH then be a Hit erf the tnmk to the 
riRht. Before opeiatioo the left Up waiprottfaient 

(Fig 6) but after operalioo the rf^t hip mwld be 
prumioeoL The fuaion area atmld be too long 
The mertioo DOW aiaa How can ooe rlxEaluc 
the cnd-re*dt, and thns 101001 the foiiaa 
area m caw* b which coniplete ttn^teedng of 
the primary aure doe* not occur? Thh h 
b> wpeninpoaing the final (marior) roenlgeoo- 
giam in mch a way that the end Trtcfara 0/ the 
proposed erJumn, as shown In the marker roent 
gCDOgrain, re*ts 00 I^roptaed as »hoarn In 
the pdvic tilt pUte (Iig 14) If fault> telection 
has occuiicd, super unpoaiUm will show the mar 
(Fig 15) CcTTCctl) done this procedure wd 
ob^^tc the mstike of foiinf too lo^ or too short 


The final fotxiD area can then be VKtalucd 
only after the wedgLog Is completed. It u, In 
eff«±, matching the degr ee of atrafghteimg of the 
compensatoiy faimbar am-c, as abown by the pcl- 
vfc at roentgenoenm, with the degree olftiali^t 
entng of the prraiar) cur\c as obtained In the 
wedging Jadiet 

Obviously after alioement b obtained, any loss 
or bereaae of co rre et ko wonld alter the extent of 
the fosioo area and the degree of bahnee. Thlsb 
why the jacket b fenestrated and aQ operatioDS 
are cankd out while the ptkm ls in the wedging 
Jacket To avoid loa of eorrec t wo after open 
tloD, the pat»t b kept In the wedging jacket for 
a peiod d at least 3 mem th* before the aesil-beat 
jacket Is apfrfled, a^ the padat allowed op 

Pit»i*-arihvsis In oce group of aurgeoca ex 
penenced in thb operaboo parudD-orthraats oc 
cuia In aboat 10 p« cent 0/ the caacs operated 
upon. The failure erf ooe vertebral jofail to Iu*e in 
nrlmaiy curve b enough to allow to** <rf cor 
rect^ sumdent to canae a loci of bod} bahoce. 
WTwn a pseudo-arihraib occ ur s, the anre b- 
creaaes, and the patient retrogiLJKS toward the 
decompeiaatioo present pmdoQ* to opcralson. If 
a pseudo-arthroib b present and a found only 
after body boUne^ 1* foat, jack e t ccrrectfoa 
through the rite of paeodo-arthrorfi a d one , and 
then Use drfect a repaired (Fig*, i and t) 

The presence of paeudo-aithrosa should be aua- 
pected (i) when there b pain and lendenw* In 
the fa*ed area of the aptne (s) wbai therebqmto 
pronounced lo** of titling height (3) wbm a defi- 
n te line of defect to the fnikai maai I* shown bj 
mentgeDogram (4) when the roeatgHwgmm 


ihowi an aboormal tilt of o« or more of the \ er 
tebnc in the fu*K» man as comp ared to the p«j- 
tion of these \iertebTC u shown to the roenttneh 
gram taken pTt%-iouriy of fusion mass (j) ha 
there b a aJeady marked fcocaae ef cumtor 

fa the primary curve, dlher whik patknt b in the 

bod^ jackcU or after release fran iH support 

Normalk there b a settling cf the toUd torica 
msM the first >cai after opentlon whkh aOosi 
aoeoelocreaieto tbepnnaciTcnnc. Theanjount 
of thk increase b not definite. In gnml, a Vm 
of 15 d^rtes fa modente cuttw b to be a 
perted. The more marked the curve, the grater 
the degree of settling Thb aetllirig mutt Le 
aflowra for when estimating the ertent cf tie 
area to be fused. 

If a psrodi>arthTC)sls Is suspected, the iphe 
should be explored before loaa of conectioo b 
marked, and the defect repnhtd. 

cxnJuxjtKxa 

I The msjorit) cf wnJwrfw*, *ith or withost 
coaaemtive treatment, do not de^elop a marked 
degitt cf cumturt. 

I Since c«e cannot predretabkh diBdaiStk- 
velop a marked degree cf enmture, all patient* 
should have cocDpaiahte rtm ij enogTaita taka cf 
the spine rmr 3 menth* unm the danger of far 
tber to anaae m cenatort b past. 

3. The gnat locnase in the primary amece 
cur* during the rapxl frewth period. 

4. If a curve b shown to be Inataring, tlx 
•ooccT the patient 1* corrected and fused, the trt 
Icf the result win be One ahculd not wait nnl 3 
the rapid grow th period b over to begin operalhe 
braimenl, but begto the treatment u i«* 
as It b falcated In thb way the amount ef cor 
reciJoo to be gamed b less, the sptoc U meet 

tie dlMortim of the thcoca: age fa Mt 
as marked and the result b far better 

S At the present state erf Lrwwledge cf 
condititxi, earij co rrecticc of the progitsstt 
curve bv the wedging Jacket and the nialnt»aiia 
^ tia correction^ tpinsJ ftaioa teems to be tw 
nwthod of choice, it b the only method that wiU 
prevent the marked defomitv that ocarrs io s 

astsJn percentage erf children afflicted by leoCosfa- 

JlIJXJtEN-CES 

BCTII.FL SertMb trt«*d by th* 

I Bom It Joint Sori ej*, * ~r *- . i_ -- 

F rm 'iov, \ B Tb» Umir tad tmiawo* oe “ - 
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THE TREATMENT OF FISTULA AND OBSTRUCTION OF 
THE SMALL INTESTINE BY COMPLETE EXCLUSION 

E L KEYES, M D , F A C S , and I C MIDDLEMAN, M D , St Louis, Missoun 


T he operation of complete exclusion 
offers certain advantages in the treat- 
ment of fistula and of obstruction of the 
small intestine Although not new, the 
operation is generally unfamiliar Its advantages 
for fistula are first, the restoration of the con- 
tinuity of the intestinal tract by an anastomosis 
around the fistulous segment of intestme Second, 
the complete exclusion of the fistulous segment, 
■nhich may be excised then or later as desired 
Third, the performance of the operation in a clean 
field well away from the fistula Fourth, the fact 
that the operation is well tolerated even by debili- 
tated individuals The operation recently was 
performed on 3 patients witli fistula of the ileum, 
and proved a hfe-savmg measure after other 
standard procedures had failed 
The exclusion operation is of further value m 
acute obstruction with gangrene of the small in- 
testine, because it effectively controls fistula fol- 
lowing extenonzation of nonviable intestme This 
IS illustrated bj' the treatment of the first and 
second patients of this senes Both patients had 
gangrene of the deum, both were debilitated, and 
neither would have tolerated resection of the 
gangrenous ileum with anastomosis at the onginal 
operation for acute obstruction Extenonzation 
was performed, yet the fistula which resulted re- 
sisted aU attempts at closure by stages 3 and 4 of 
the Mikuhcz operation, and persisted despite at- 
tempts at closure by mediamcal methods At 
a time when the patients were fading rapidly, the 
exclusion operation was executed Both patients 
made a rapid recovery 

The exclusion operation is applicable to any 
t> pe of fistula of the small mtestine It was suc- 
cessfully performed on the third patient of this 
senes for fistula due to termmal deitis Indeed, 
intestinal exclusion was ongmally devised to 
treat adhesions or tumors, but its use for fistula is 
relatively recent 

uteratuhe 

Trendelenburg, m 1885, and von Hacker, m 
1888, first desenbed the prmciple of mtestinal ex- 

Trom tie Departments of Surgery of Washington University 
and of St. Louis Umversity Medical Schools, and from Jewish 
Hospital and SL Luke s HospitaL 


elusion Salzer, in 1891, used it for lesions of the 
cecum, and a modification of his procedure is fa- 
mdiar today m the form of end-to-side deocolos- 
tomy with partial exclusion of the cecum The 
Devine operation for moperable carcinoma of the 
stomach represents another type of partial in- 
testinal exclusion 

To control fistulas of the small intestme, Cok- 
kinis and Ginzburg employed the operation of 
complete exclusion Cokkims, m 1936, reported a 
patient with strangulated femoral hernia and gan- 
grene of the ileum He resected the ileum by a 
Mikuhcz extenonzation procedure To close the 
resulting fistula he performed the complete ex- 
clusion operation and after ii months excised the 
bhnd fistulous segment of intestine Ginzburg, 
in 1940, reported the use of the complete exclusion 
operation m 6 patients with fecal fistulas due to 
terminal ileitis 

OPERATTVZ PRINCIPLES AND TECHNIQUE 

The purpose of the complete exclusion opera- 
tion is to restore the continuity of the intestine, 
and to remove completely the intestinal current 
from the fistulous segment of intestme The op- 
eration IS therefore called complete exclusion, and 
IS sometimes also referred to as bilateral exclusion 
It must be distmguished carefully from the opera- 
tion of partial or unilateral exclusion, m which the 
fecal current is only partially diverted from the 
fistulous segment Tlus disbnction is important, 
and failure to appreciate it has, at times, led to 
failure to close a fistula Hereafter, when the 
term “exclusion” or “exclusion operation” is used 
alone, it refers only to complete exclusion, and not 
to partial exclusion 

The steps m the operation of complete exclu- 
sion are as follows The incision is made well 
away from the fistula, through fresh skm, and 
ordinarily through the left rectus muscle The 
pentoneum is thereby incised at a distance from 
those adhesions or abscesses which may surround 
the fistula 

Catheters are now inserted by an assistant 
through the fistula, one into the proximal and one 
into the distal loop of mtestme The surgeon next 
identifies both these loops within the abdomen, 
and severs each between clamps (Fig i) He m- 
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Fig I The complete exclusion operation, Case i 
A, aMve, uncontrollable fistula following extenonzation 
of gangrenous ileum, B, below, operation ended, fistula 
completely excluded F, Fistula, H, hernia, M, mesentery, 
P, proximal loop, D, distal loop A Meckel’s di\ erticulirm 
IS mdicated 


the tenmnal ileum beyond the anastomosis The ileum and 
colon m this region were dissected free m an effort to find 
mtestme smtable for re anastomosis, but the ileitis, scar 
tissue, and burrowing abscesses Mere too extensive, and 
the operation was concluded by marsupialization of the 
open end of ileum A huge fistula of the ileum at its junc- 
tion with the transverse colon resulted (Fig s) The 
fistula was successfully plugged with sponge rubber for 2 
months, but the ileum then became too irritable any longer 
to tolerate the plug Almost the entire fecal stream was 
lost and the patient’s condition became bad In view of its 
success m Case i, the exclusion operation was agam chosen, 
and was performed (Ei K ) on April i, 1940 (Fig 5) 
Convalescence was rapid, and the patient was dischar^ 
on the nmeteenth postoperative day He gained weight 
and has worked steadily since May 20, 1940 

A fistula developed in the high ileum of a man 
of 45 as a result of operations for regional ileitis 
Failure followed attempts to close the fistula by 
operation, and the situation became cntical The 
operation of complete exclusion proved successful 
The patient resumed work i month later 



Fig 2 View of first patient to show hernia plugged by 
the blmd fistula following its complete exclusion by opera- 
tion This fiMre corresponds to Figure iB The left rectus 
scar results from the complete exclusion operation 

ADVANTAGES OF COMPLETE EXCLUSION 

The operation of complete exclusion proved 
successful m treating three debibtated individuals 
with persistent fistula high in the ileum By this 
operation, and after failure of other methods, the 
contmuity of the intestmal tract was restored at a 
cntical time 

The complete exclusion operation offers a means 
of overcommg certain difficulties sometimes m- 
surmountable by the three standard surgical pro- 
cedures for treating fistula The sahent pomts 
wiU be discussed as they relate to the three opera- 
tions, namely (i) extenonzation of the hlikuhcz 
type, (2) the one-stage operation of exasion of the 
fistulous tract, resection of the fistulous segment 
of intestine, and immediate anastomosis, (3) the 
operation of parPal exclusion, includmg (a) side- 
to-side and (b) end-to-side anastomosis around 
the fistula 

I ExtenortzaUon of the Mikulicz type Gan- 
grenous small mtestme causmg acute obstruction 
is frequently extenonzed because this operation 
IS less dangerous than primary resection with 
anastomosis The plan then is to close the result- 
mg fistula by crushmg the spur and later by 
anastomosis Fistulas of the small intestine, how- 
ever, can rarely be closed by such simple steps, 
and many deaths occur due to fistulas persistmg 
despite these maneuvers It was the plan m 
Cases I and 2 of this senes to close the fistulas by 
these stages of the Mikuhcz operation, but the 
fistulas would not remam closed Neither patient 
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the roewitery and anteriorly by the fistnlons 
tnctItselL In thbfermit may be left Indefinitely 
or mnoved at a bter operati^ 

CASE azpom 

Cass Un. A., hooKwffe, tfed 7 yeaiL 
by t ixf rtciy et Dt. U alter Ffaebd. Sb« aa aAmJrifA 
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nsdooc. The sat fe maa faueatae raa qtfrtaelard aod 
resected ben eta cMopa. tad tbe ts foops ersMtri^ 
by tide w the Tbs eand ra closed to the 

lobp^ btft the hrmb sta Bat rrpairtd TW dtaipa 0s 
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m«-« Hfti dresBBfS three or (cur thaes daily A mfiesJ 
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Fig 3 The complete exclusion operation, Case 2 A, 
above, uncontrollable fistula folloinng extenonaation of 
gangrenous ileum Operation begun by resecting segment 
C because of perforation b B, below, operation completed, 
fistula entirely excluded P, proximal and D, distal loops, 
if, mesentery 

IS done at the outset, and the operator can stop 
there if he desires The operation begins with the 
easy and the important part, namely, the anasto- 
mosis The tedious, relatively unimportant, and 
often unstenle part of dissecting the fistulous 
tract down to the mtestine and mobilizing the 
intestme is left to the end of the operation, or to 
a second stage if so desired 
j Operations of the partial type of exclusion 
Near the beginmng of this article, the reader was 
asked carefully to distmguish between complete 
exclusion and partial exclusion Partial exclusion, 
as for instance end-to-side ileocolostomy, is some- 
tunes recommended to treat fistula It is to be 
condemned, because the intestinal contents con- 
tinue to find their way through the fistula, and 
because spill-over may occur into the blind loop 
This loop may distend and cause new symptoms, 
necessitating its resection or complete exclusion 



I ig 4 Dunum has been introduced through catheters 
into the two blind loops following their complete exclusion 
bj operation This figure corresponds to Figure 3B 


Cokkinis recommends a side-to side anasto- 
mosis as a step m the operation of extenonzation 
of the small intestine for acute obstruction vath 
gangrene This step he argues will help in closing 
the subsequent fistula If side-to-side anasto- 
mosis has been performed at the time such ex- 
tenonzation was earned out, then later closure 
of the fistula is feasible by invaginating the distal 
stumps of the intestine and returning them xvithin 
the pentoneal cavity This procedure, however, 
is not always satisfactory, and if it fails, the opera- 
tion of complete exclusion is recommended 
Given a fistula, side-to-side anastomosis deep 
to the fistula is sometimes attempted as a step to 
aid in Its closure The performance of this pro- 
cedure IS hardly any easier than the performance 
of the complete exclusion operation, and is by no 
means as satisfactory, because the fecal stream 
is not completely diverted If exclusion of any 
kind IS to be recommended for fistula, it should be 
complete and not partial 

For acute intestinal obstruction The exclusion 
operation is valuable for the treatment of acute 
obstruction of the small intestme, because it can 
effectively control the fistula which mvanably 
follows extenonzation of nonviable mtestine 
Fistula from extenonzation is difficult to deal 
with, and is the reason stated by Cokkinis “re- 
sponsible for the preference which many surgeons 
show for primary resection and anastomosis ” 
Yet “extenonzation has a much lower primary 
mortality than the more radical method of im- 
mediate resection and anastomosis ” The dis- 
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wcnMwtibably have t un -iTcd the ertaahr opera 
lloo of rutclIoQ of the fiitnkra •ermat of In 
tCTtine with piimarr inufomnali. tn tM« HUR . 
cult ritnUJen, death was nairowly averted by tltf 
use of the opcnlkiQ of complete earlorion. 

From thi* cipnicnce of fuecmfully antrofUng 
fiitalai folknrln* citeriariiadoii, It U beped that 
ctterkcrizatloo forganereneof unallintcatlQemay 
be more widely ojed In the future. In the past, 
exterloriiatloD haa often been avoided by car 
Kooi beau* of the ertmne ffiScalty of »jcce»- 
ruUy dealing with the fiihda of the anilwTl intcatine 
whliii it eceW rily ftfflcrwi erterloriaatiotx. To 
avoid hatnla of Uk small Intestine saigecoa often 
attempt tmwiaely to reaect gangrenoos or^fl in 
testlne which auaei acute obatruedon 

and to perform pdmary aoastomoab an open 
tion which cairlea a very high mortalrty often 
ovtr 50 per cent. With the reahzadoQ that fistula 
of the amaD hitrsdne can be succetsfaHy cod 
troUcd by the operadon of complete emnal^ 
the metl:^ of treating acute foteadoal obatroc 
tkn which requ ir es resectfoD of the btea- 
thte mar uodergo change, and the Ugh mortality 
of this distrcMtng caaditj^ may be lowered. 

The* rrmaLiia, of couxse, do not appiv to the 
treatmeot of obstnicdoQ U the large htestloe, 
for la such caaes the Mtbihes nurawnes are of 

nnijLii»altfi^ 1 meriL 

7 Tkt 91U ttaft afrrttU* </ cxdrlm ^ Om 
tfoa raatia* ef lit jlhalviu rtfmetti 9f 
vfirttin* gnd lauKcIIah sandman] Any extra' 
slve opendoo would protablr not hare been tol 
ciatea by the 3 padeota of thh icilea. The ooe 
stage opentks m exdiiag the fiatoloui tract, ro- 
aectlng the fiatuloaa segment of btestlne and 
anaatomoais ml^itweQ have proved fataL On the 
other hand the operation of ccunplete evdnalcai 

E roved safe and waa tolerated sarprislngly well 
y the* dcHBtated lodlvidiiala. 

The complete esrinilon opetadoc aetvea actu 
all> t break an crtetalTe ooe-atage procedure 
into two atagea. the first stage bang the es d uaton 
operadoo Itself and the a«otid stage being the 
resecthxi of the blind fiatuln. 

Tlr complete cidnaioD opera twin when uaed to 
treat fiftnla attacks the important put first. The 
a nast omoiia ii performed before the fistulous loon 
of Intestine la resected- Tbe bUnd loops which 
to the fistula may be dealt with Immediately 
or later as the coodlaoc of the nattent indicates. 
This Is in contrast with the osual method of deal- 
ing with a fistula of the Bnall Intestine, In which 
the IncWon Is usuallv made down along the fistu- 
kras tract, the fistula dissected out, the cncnectiiir 
intestine identified bj a tetBocs dlssectioo nd 


finally cut away leaving tbe to tie 

bit part of the opoation. The twnl openifco 
pto ttcda tnxn a dirty field to a dean field wheiea 
^ ccmplete exchnkn operation begins in a '^n 
field and ends there. 

The seccod sUge of such a procedure as lia, 
Bsmely the resection of the bUad kwpi, b cp- 
tlauk Thai tbe first patient refined reseetko cf 
the blind loopa and li^ reasonablv cemfortayT 
for over a year doing her boosebold duties. These 
blind loon effedirtly plug the pMapeniin 
hernia which was the original f rw of itrangala- 
tko. Forthei4mca3tlasnKetheadtiiancpeii 
ticc this patient has been free frem ttrangobtioD 
pievknily she bad seffered perio&a] stnnguh 
don. Tbe Rcmd patient, CO the other hand, ns 
carried thmogh tbe secoed stage eperadoo 10 
weeks after tbe cxdusion proceuare. Tbe iiftri 
loops wne resected and the bemk duoagh Thfch 
th^ protruded dosed. Had the* two stages beta 
done as one it Is doobtful that he conid iare lar 
rived. Tbe third padait has r etmu e d to ami 
without rescetkn of the bUnd loopa. He has al- 
ladr ondergone six major open dm for legisnl 
cnterlds. 

Sfanlhr two-rure procedural were eanlojed 
by rnVHnii and py Gbabug PoiHfm per 
for med an otrrlorlatice operatko for aateeb- 
sttu cl ioa doe to itrangulatra faacnl benia wfti 
gangieae d the Hems bring uahle to ckae tbe 
resmting fistula, he Ktccecsralty p erf esm e d the 
cxxopltte eaduiicn operathxL Ttn weeks hter 
be rcsiectfd the bflnd loc^ 

Ginaburg also used w cpeiaticai of cmnplete 
eidusicc for treoting 6 udents with fecal fistsb 
due to terminal Del tit. He later resected the bCod 
loops In seme ol the* ca*s. 

An Inlertsdnf n* of the Bcluitcsi ependen fa 
nhiBPwted by a patient of Dr Nathan Wanaci'^ 
This patient developed a fistula of the Dcinn W 
lowing eTteriorizatfMi of gingrenoos iuteit^ 
Dr \Vcmark, being famlhar irilh the epeiatw 
of rfnplf tp cidusMo performed a left rectm i®" 
ddeo with the Hoa of utlliilng tbe 
Alter be bad done the a n s sTOnyi sb tnd eirfoded 
the fistulous segment, the patient *1 oa ditkc ^ 
wo good that be pro«eded at cnee to resect tae 
fistnlouj loops without waiting t do so 
ood stage The patient made an uneventful rt- 


mode of usiiig the ccmplrte 
cednre sceiiij worthy of wide app&jd' y- _ 
would seem mfer lew tmsterile mifcier 
fWPJ r ihjin tbeutaal procedore lex res«M en^ 
crated seveTal paragaphs bore Tbe 
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Fig 3 The complete exclusion operation, Case 2 A, 
above, uncontrollable fistula following extenonxation of 
gangrenous ileum Operation begun by resecting segment 
C because of perforation b B, below, operation completed, 
fistula entirely excluded P, proximal and D, distal loops, 
M, mesentery 

IS done at the outset, and the operator can stop 
there if he desires The operation begins with the 
easy and the important part, namely, the anasto- 
mosis The tedious, relatively unimportant, and 
often unstenle part of dissecting the fistulous 
tract down to the mtestme and mobilizmg the 
intestme is left to the end of the opieration, or to 
a second stage if so desired 

j Operations of the partial type of exclusion 
Near the beginning of this arUcle, the reader was 
asked carefully to distmguish between complete 
exclusion and partial exclusion Partial exclusion, 
as for mstance end-to-side ileocolostomy, is some- 
times recommended to treat fistula It is to be 
condemned, because the mtestinal contents con- 
tmue to find their way through the fistula, and 
because spill-over may occur mto the blind loop 
This loop may distend and cause new symptoms, 
necessitating its resecUon or complete exclusion 



Fig 4 Banum has been introduced through catheters 
into the two blind loops following their complete exclusion 
by operation This figure corresponds to Figure 3B 


Cokkinis recommends a side-to-side anasto- 
mosis as a step in the operation of extenonzation 
of the small intestine for acute obstruction with 
gangrene This step he argues will help m closmg 
the subsequent fistula If side-to-side anasto- 
mosis has been performed at the time such ex- 
tenonzation was earned out, then later closure 
of the fistula is feasible by invaginatmg the distal 
stumps of the intestine and returning them withm 
the pentoneal cavity This procedure, however, 
IS not always satisfactorj'-, and if it fails, the opera- 
tion of complete exclusion is recommended 
Given a fistula, side-to-side anastomosis deep 
to the fistula is sometimes attempted as a step to 
aid m its closure The performance of this pro- 
cedure IS hardly any easier than the performance 
of the complete exclusion operation, and is by no 
means as satisfactory, because the fecal stream 
IS not completely diverted If exclusion of any 
kind is to be recommended for fistula, it should be 
complete and not partiaJ 

For acute intestinal obstruction The exclusion 
operation is valuable for the treatment of acute 
obstruction of the small intestine, because it can 
eSectively control the fistula which mvanably 
follows extenonzation of nonviable mtestme 
Fistula from extenonzation is difficult to deal 
with, and is the reason stated by Cokkims “re- 
sponsible for the preference which many surgeons 
show for primary resection and anastomosis ” 
Yet “extenonzation has a much lower pnmary 
mortahty than the more radical method of im- 
mediate resection and anastomosis ” The dis- 
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advaaUgn of extcnoriaUoQ cUcfly Ihcwr tod thus Ireprw.'e ihe Wood cboiditry bj rolor 
[ncidCTit to fistola, aad cfimlniih In profnrtkn to log Intodnal coohnoity ntber tlan dflir ti 
ih^ dBcac} of the tnaUDOtt of Bttuiz- run hope that the cbcnlitxj- cxn he racorrd he 

Chemktl haldxrc. Restoring blood cbemlfU> 
to ttoc ma l before opcntlng for ftstah oflm cer 


lain (fifficulOcs. Piileats irilli fUtob ol liie 111011 
intextioe become dcUUUted doe rUeBj to the 
IcM of tbe external Kcrctkais of the paKieu and 
Uver Tbe protemi f the Wood maj drop thua 
m patient 1 tbe total acrum pcoteb /eU t 4 S 
mULfrajiia per cent aod the rntJent de>Tloped an 
tritiocal edema juft before the ex doskn operation 
wa» performed. Immediatef) fter tfae cido*fa» 
operatke the protemf rtae to 64 mlOigTaBia per 
cent and edema disappeared. 

It b daring the p^od when minor and often 
rDeHTecth-c mcthodf are bemg naed fa attempta to 
ckife a fiftnla tlvt tbe blood cbemlatrv if apt t 
become furtber altered dcfpltc anppcFrtIve roeaa- 
rei mcb as lianffuaKn, etc. Oitcn, Indeed, It fa 
oot pafttWe to brio^ tbe blood cbanitUy bade t 
normal withont dofing tbe fatola. It teemapref 
cruble to perform tbe cxdadon opcratkti earlr 


fore sorgerj b nndertako. Thuf, looting bad 
m tbe treatment of patknli i and 1 t ts fdt 
that the cxdaaion operation ibonid ba t bem 
peifoemed aaxrr bMlead of aaJUn* si das» 
and 33 diM ai was date. B) so dmeing pa 
llenla and a became almou lupeteff openti e 
rfaU 

Dtirtcvnofi 

The operatioG of complete exdujfoo can be 
aaed for fiitnln cf tbe Intestine doe t rnort 

cansea. In this particular seriea, two cf the fi*- 
lolaa were doe t giogitne of tbe small Intestine 
and foBowed tbe opera tim of eTtericrfaatioc,and 
the other fistula reaolted Inxj terminal Da lj» 

Tbe prfndple of complete eicbsioo of tbe Intefr 
tine fa cbietb appCcanlc to fistaia of the snuB 
Intestine aJthcnitb it an be used for the Urff 
lotesime It canjwt be osed for fistula of Ihr 
duodenum bec a me exdusloo of the doodeaffO 
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would result m the complete loss of the external 
secretions of the pancreas and liver, which is in- 
compatible with hfe 

CONCLUSION 

1 The operation of complete exclusion is 
recommended for the treatment of certain fistulas 
of the small intestine 

2 Its advantages are (a) it restores intestinal 
continuity as the first step, (b) it excludes the 
fistulous segment completely, (c) it is performed 
in a clean ofierative field, (d) the operation is 
surpnsmgly weU tolerated even by debilitated 
patients 

3 The operation proved successful when other 
measures had failed in the treatment of three de- 
bilitated patients with fistula high in the deum 

4 Two of these patients had been operated on 
for acute intestmal obstruction with gangrene of 
the small mtestme Extenonzation was used and 
the resultmg fistula resisted closure by all meas- 
ures short of complete exclusion 

5 The third patient had a fistula due to termi- 
nal ileitis 


6 The operation is not new but its application 
for fistula IS unfamiliar 

7 If the operation is more widely used it may 
possibly cause a reduction in the mortahty from 
acute mtesbnal obstruction due to gangrene of 
the small mtestme, because it can effectively con- 
trol the fistula which follows extenonzation 
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«dvutm^ ci cTterloriiadao vc chied> litoie 
ioddat to fiituU, and dlmniish in proporlkn to 
the efficBC\ of the treatment of 
Ckrwncai ko/awcr Restoriiig blood cbonitti^ 
to Donnal before operadn^ for 5f1ula ofTen rer 
tain diffiraltiea. P ueala vith fiatola of the anuU 
inteftme b ecocae debilitated di» chkOr lo tbe 
loaa of tbe external aecreticu of tbe (vutcTcaa and 
Uv'er Tbe protons of tbe blood mar drop thus 
In patient f tbe total •enim protein fcO t 48 
mflbgramipcr cent aod ibepaUeut dc^T^oped nn 
UitiaaQfd^ma }tirtbeiontocexdu£hBcpentioo 
ns performed. Immediatety after tbe exdnsion 
operatfoa tbe proteins roar to 64 mBligiaiiis per 
cent and edema dmppearcd. 

It b during period wben minor and often 
IneflccthT roetbods art belnr oaed in altcmpU lo 
(dose a fistula that tbe bkxc cbembtrv b pt to 
becocEK fortber altered desptte suppartl e meas- 
ures soch as Iransfniion, etc. Often, indeed, it b 
not poatlble to brin^ tbe blood cbembtry back t 
normal with oat doamg tbe fistula. Itaecmspref 
CTibie to perfonn the excfnsfon opcrafioQ earij 


and thus improve the Wood cbembti) In 
inieatlnai contlnmty ratber Un del^ 
hope that tbe c b emUtry cnn be resto 
fore i mge i y b ondertaien Thus, k>okin( 
CO tbe tmdnrot of paLieots and J( 
that tbe evchokia operatloD ibcnJd haw 
perfoimed sooner Iritead of waltins j’ 
and j) days as vas done By so deayinf 
tienU and a became aimort bopekss cptrr 
mka j 

ErmcA-novs ' 

Tbe operatioo of oanplete eichafco cm/ 
used for fistob of tbe iznalJ intestme doe to r 
csQsea. In ibb particular series tn 0/ the 
tubs were due to jaafreoe 0/ tbe t m all IntfiJ 
and foQowed tbe opentkn of erterkaiiatioa, ^ 
tbcotberfistolaresoltedfronitfnnlnalDcilfl. 

The principie of complele cidusfcn of tbe ioC 
tine is cblefly applicable to fistula erf tbe nH 
intestine aJtboajh it can be owd foe tbejat 
mlestioe It cannot be used for fis t o b of t 
dtwden m hecauw ejchako of tbe dirodeno 
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occur, and a severe penodic febrile reaction is not 
uncommon 

The problem of surgical therapeutics m these 
cases has been one -which has taxed the ingenuity 
of surgeons for over one hundred years In mild 
cases, mere support is sufficient, the -weanng of a 
rubber stocking, elevation for part of the day 
with a restricted activity, permits these patients 
to contmue quite satisfactorily Mecholyl by 
iontophoresis, suggested by Irinng Wnght, has 
relieved a very hmited number in this group In 
others, conservative measures are entirely inade- 
quate and, -with progression and penodic febnle 
reactions, many become economic habilities 
The first operative effort, early m the Nine- 
teenth Century (Les Francke) was with scanfica- 
tion, and Camochans m 1851 used ligation of the 
iliac or femoral artery, both of these procedures 
resulted m many amputations Dieffenbach and 
Mikulicz unsuccessfully exased subcutaneous tis- 
sues Handley is credited -with the development 
of the theory of draimng obstructed areas through 
adjoining healthy tissue, using silk sutures as 
drains Lang, Walther, Oppel, and Rosenaw all 
attempted modifications Kondoleon, observing 
no lymphatic collections in the muscle, reasoned 
that the lymphatic blockage was entirely super- 
ficial and excised stnps of mtervemng fascia with 
benefiaal effects Sistnmk, Kimura, Auchmcloss, 
Kjiudson and Ghormley all added features to this 
ongmal operative procedure Homans contends 
that the beneficial effect of this type of operation 
is denved only through plastic excision of lymph 
collections, basmg tins thought on his failure to 
find muscle lymphatics and the presence of throm- 
bosis of the diac lymphatics (Table H) 

We believe that much of the success of the 
operative removal of the superfiaal and deep 
fascia in these cases is due to the openmg of a new 
avenue of lymph escape through the muscle lym- 
phatics Were this not true, the simple excision 

TABLE U OPERATIVE RESULTS IN CHRONIC 

L-VMPHEDEMA PROM THE LITERATURE (koN- 
DOLEON principle) 

Number Results Results Not 

cases good fair Iraprcrved 

6 Not too satisfactory 

16 6 2 4 

40 30 lO 

9 9 

S S (6 montiis) 

18 664! 

16 8 4 3 

64 (SS followed) 12 s 

87 5% (S6) (8) 

•Good resulu with Sntxont t meUod 
t not folloKed* 


Surgeon 

Kondoleon 

Burke 

Sistrunk 

Kimurn 

De Gaetana* 

Torgenson 

Del Toro &. Pons 

Kuntzen 

Ghormlej Oierton 


of superfiaal lymph tissue, such as was practiced 
by Mikuhcz and Dieffenbach would have suc- 
ceeded at times We have performed biopsies at 
penods of from 6 to 18 months after this opera- 
tion, which show a normal arrangement of tissue 
cells -without replacement by lymphatic collec- 
tions If the results were due only to a plastic 
excision of lymph tissue, one would expect some 
degree of lymphatic accumulation to have re- 
curred m the superficial tissues in this penod of 
time To augment dramage to contiguous tis- 
sues, we have prepared broad base pedicle skm 
grafts, thus permitting large skin areas to dram 
to neighbormg healthy lymphatic tissue 
In the last 4 years we have performed the 
outlmed operation on 12 patients and m a 
modified form 6 others have been so treated, and, 
despite the physiological and pathological process- 
es on which rehef is based, we can promise sur- 
gically an improvement in a high percentage of 
cases Careful pre-operative and postoperative 
measurements m 6 extremities observed after the 
radical operation for from to 3)^ years have 
shown a mamtamed reduction in the arcum- 
ference of the leg from a minimum of 7 mches in 
I patient to a maximum of 21 mches in an ad- 
vanced case, and our most recent patient had the 
circumference of his calf reduced from 55 inches 
to 25 mches 


technique 

1 Pre-operative preparation A mmimum of 2 
weeks’ hospitahzation is required, dunng which 
time the leg is elevated and diuretics, usually in 
the form of the mercunals, are admmistered The 
fungus infection, which as a rule accompanies 
this process, is controlled Sulfamlamide is pre- 
senbed prophylactically for several days pnor to 
operation This drug has been used empirically 
Dnnker and Fields showed in their work on ex- 
perimental elephantiasis in dogs, that each time 
the febnle reaction occurs, streptococci could be 
cultured from the lymph, and it is m an effort to 
ehmmate these organisms that the sulfamlamide 
is used Careful measurements of the circum- 
ference of both hmbs are recorded For 2 days 
poor to operabon a careful skm preparabon, con- 
sisbng of green soap and alcohol cleansing and 
the use of stenle drapes, is earned out 

2 Operation Under prolonged spinal anes- 
thesia (pontocaine) an eUipbcal mcision is made 
in the lateral aspect of the thigh from the iliac 
crest to the femoral condyle Below the knee this 
ellipbcal masion is continued postenorly m the 
calf to Its loner margin, when it agam runs 
laterally to the external malleolus This tvpe of 



THE SURGICAL TREATMENT OF CHRONIC LI MPHEDFMA 
(ELEPHANTIASIS) 


GFRAIJ) H PRATT MD F-A.C^ .oj IRmC S. WRJGHT UD CP 
Nfw T ork, Nnr T crk 


O F three drcuUtmg mafia ihe di»aa of other orgait»,bot. In IwU h but he 

I phttfc lywem h« been the Ie*tl lior the dte of (fiwue pn xm e x One mch patbo- 
naderrtewL The arlerla) dr lopctl frudroase, caroo^ Ijinphedentt, <r de- 
cuUtioruwfthlUviiIbJepQhalloo lu phiuHiaak, has been a mcmt tfiffcilt •orelcil 
eiirty evxleoce of fallare and ill obriooi Impor problem. 

Udcc to Rlt TO the futt to be imeOed. Ib coroF Effort! to chmdy l5TBphaJema oo in etw- 
laj> the TTKni lyUem, oo which the wetw of logical tub hart aot been Ico taecmivl (Tahk 
the aitenal anrulatkici depcndi, li ajutomkiJly 1 ) T darih the Taiioci sroor*. a mftol 
tod phyifolofKafly more dear The lymphalfc daarificailoo baaed on whether they ml^t re- 
i3ftem, with a aeparate aod complete drcnlatkiD, jmood to lorpcaJ faterrcntlai hai been prepared, 
reieniblei the venom lyitem m that (t efimutatea The laiTiad Intervention ao cDCiUered U ritber 
Ucsuewaiteprodacta,paTtlcahrly tbeooeiwfakh local cxuloo or the ada^tko of a principle of 
the Tenom ijitem doe* r»ot removT It coonceta roecilan of the auperfidal and deep Iraphaifc 
mtb the I'doi at ool) two pefaU the fmportaot Uatsea, with appHatkai of the lUn e^reeilr to 
left and the lea* Important right thoesde dncti, the tmadei— the ao called Ilcxidoileoo prbe^ 
which enter the cabdaron rem t Its jaQcd0D The fifnrts trufinrint Inddencr ef vtrioe 
vlth the jugular vein. The (^mphatlc fyvtem groop* in the bit potMU with tympbedesB 
ti of prime furgieaj Importance. IcraUatkc, ngwrred at the \ev '^erk Pott-Cndate ITov 
abaorptloci, aod tacoe reapoeae depend open lo pital are ai (oDow* 

•deqoate fanetkn. Surgro cun m maligiianrr or mcia (at* 

req a ifc* the complete emrion of the tomor and Chraaie piWda Jj 

lupAmiTCrtHitl 

The lymphatic tyitem b not only Important m 

Is/cctka * 


TABLE L — anrSOICAl CXASSrnCATlO'f 

or LTiirnErmu 


AjMcable te surksl treatnest 

itoiBbed Loodstcoe ^a l J^. f vh^ « (a* preMted) 

Coofcctu] or UoAal Oiilrr>y*> 
b. \cmdred 

Traxsa (accidratal or Kririral) 
FtUarindi baaoofo 

j (>cariaBaBy tba pwip t crontt ary t « 


In Ijinphedetna then b an ocduuoo of U * 
iymnbadc veaaeb, whkh may be of cregemUJ 
odgm cr may be due to pitiirt, Infl a rnno oco^of 
thnanbodi. Ai La other ta d ial i: *! !, fihrab aocn 
foflowa, wflh a pennaneot dcsnie to 

Uinwfh tbeae JjTQpfaalic veiaeb, thts ejtiblbb^ 

a TlcCwi evde Thb pcoceaa b acetJentrt by 
an maeaaed protein ctetenl, a.hicii the uert « 
Dnsker and Field* aod floman* derocrutnW 

t be a* high ti A per cent, or ooc half that ofl« 

blood. Tbe lymph acoumiktes b u* 
apace* of the mvofved area, with no oxthM « 
i— - L . ocape. UenlkiepeTTrduUtoptMthitK^l^ 

EL NotRoMmriattWtwfarxfcaltreaer^ pcodeocy cauart repeated 

■ " ■ “ ‘ ■ IheteOTftjing dbtentkio, tbe ibe of 

limb locrcaje*. Tbe kg 

dnraied, with pitting edema, a^trrr^uy^ 
_ oodan reoow change* ocoir TbcBibataa^ 
bFC«« br^pl 1-™, 


, I — i jlnl fitenratfan 

a PitLHUii. — iiuaCh, etc. 
b Trasmatk or opoalrea mj 
c. iloat vnM* •batroedoo* 
d Lmt loflaBnario* 


MOd kfieraUiK l7a;rihedtioa 
, Fantw tafectiom _ 

\f»hfr^nn^ ttb fcffmko 
AQfTgfc « ■T*“*Bic ty™tih«ki=*a 
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I ic 4 rill linntl iia?c iMilicIi «Vin j,nfl i' U'-ciI tii ri 
))tnic ciii'cil ill Li'iil ‘Vin Skin l\m[)hitics rms liiU' 
ilr im Ihniudi tlic tmml In'c (<> timlfcuiius lic\ltli\ ti'.^ui 


I ip 5 liroiil Imieil piiliclt tiilii pnft iKinp prijwriil 
with the l»a‘c in ihi huunchi iIkac tin am of ^km l\ni 
pintle hlockapi 


illtisirittH in rnixs section h\ the doUctl lines the 
tissiii e\ci«e<l ,in<l rennining ifter the phstic 
diwitre In our hltsi enses we ln\e remined 



100 per cent of the fisci i — thus entireU encir- 
cling the limh 

In inst-inces tn which the shin Ind heeonie de 
\tt ihred h\ consnnt overstretching it w is ncce*s 
sarv jiariidh or conijilcteh to remove it T lie 
split and full thickness skin grafts, which wire 
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F(k ffcntfx of Tl« «iia b udermlBfd lot 

75 t ao per celt of Ibc In' drcin/enact. Tb* not 
ffU tod deep fncfi [i^ iLe ootkaed tUi b rewteo r* 
m*m fnm 5 to oe per ctal of ibe bp. Cron netbs 
ifaaiird tret aei£nd by dot! ibn tectbe of ifcfcw wper 
fiddiad deep End* to be reeaosed 

Inoiwo eriMeei the area of greiteil hioph coJ- 
lectioo fFIg i) Id icircted Initancci the iDcUoo 
U modiM to nm entirdj UtenDy (Flf i) 
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I ig 4 The broad base pedicle skin graft is used to re I ig 5 Broad based pedicle tube graft being prepared, 
place excised discasetl skin Skin Ijanjihatics maj thus with the base in the buttocks nbove the area of skin Ijm 
dram through the broad base to contiguous hcalthj tissue phatic blockage 


illuslrilcs ill cross section bj the dotted lines the 
tissue exased and remaining after the plastic 
closure In our latest cases we haxc removed 



100 per cent of the fascia — thus entirely encir- 
cling the hmb 

In instances in which the skin had become de 
xatahzcd bx constant ox’^erstretching, it was neces- 
sarx partiall} or completclx to remoxe it The 
split and full thickness skin grafts, which were 



hip 7, left l’rc-o5M.nti\c jibniopraph nf a niah apiil 
at \ cars wilh congenital h-mphidcma 1 ig circumference 
Ik fore e It \-alion e' inches 

I ip S Same patient a months after o]K;rati >n 1 nl 
low up rf tcatt show, reduction in leg circuniftrtnci 
maintained dc-pitc actnc daiU work 


1+8 


SURGEk\ GYNECOLOC\ A^D OBSTETRICS 


fint uaed were replaced by the more tatUactory 
brmd based pedide tube gnfu. It was fouod 
then that In addltkn to skin replacement, the 
pcdicled rralt would drain the sUn lymphatics 
and thus UNT a new method of atln ]^iq< 
pbatlc drainage, loasmodi as the tnba arc made 
c Inches In width, the dralnaKe factor becomes an 
unportant one. This skin grait, ai shown In 
Fl a res 4 and 5, b an Important addition to the 
operatlNT uea troenL 

j Pctt«ptT*tm Cere The Bmb ti maintained 
In an elevated poaltlop for approehnately 3 weeki, 
after which time the pabrat la grxduall) per 
mitted to losrei the leg and bear wd^t. always 
with support, ^"hen necciaary the teemdarv 
opeTatkn liter the graft b performcil 
After-care cotubli of support for 6 tnonths, whm 
the bandages may be removed gradually de- 
peodest trpoo swriOng It b weD to ertfrailir 
the fact that thb Is a chroolc dicobtoiy dbcaae 
aitd that subKquent sopport at times may be 
fouTvd necetmry 


poDm TO awTOAinc 

We would emphasire the careful seleclioo d 
the patient, the pre-opeiative ptepmLloia, spinal 
anesthesia as the anesthetic 01 choice the meu- 
urfnf ot the djcumference of the leg the raifial 
ondsmlnlng of at least three-foertm of the cb 
cnmfetence of the let care to prevent constir 
tloQ at the and use of steel a Ire to redact 

reaction Our more recent work with tiw bnal 
base pedicle sJdn graft to replace the wldeh et 
cbed diseased sHn seems even more satbiactoc) 
Blood transfusioo has reduced the incidence cf 
opentlre shock. By befnr sufhdently radical a 
second stage operatlra 00 ^ opposite side cf the 
kg has bera enmlnated. in only cnc lastaoce kai 
there been slough and that was over the donum 
of the foot, wboe the desne fer a better cu m e oc 
resolt can^ too great nndennlnlng Thb bad s 
re og rral Jvmphrdana, and the previaai scars 
were a laclcr The deep fascia had retroa 
a prevloDS, mneh leas radical, eperanm at 
another InstitutiOT 5 jeara before 
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THE DECREASING MORTALITY 
OF APPENDICITIS 

S O much has been written and said about 
the increasing mortality of appendi- 
citis that such statements have been 
accepted widely But if the latest figures 
available are examined closel)'^, some doubt 
arises about the validity of this conclusion 
According to the figures compiled by the 
United States Bureau of the Census, the death 
rate from appendicitis has decreased pro- 
grcssivclv and significantly from 1930 to 1937, 
— the last I car for which figures are ax ailablc 
The reported mortahtx rate of appendicitis 
per 100,000 population in the United States 
was 153 in 1030, 15 2 m 1931, 14 2 m 1932, 
14 I in 1033, 14 3 in 1934, 12 7 in 1036, and 
n 0 in 1937, or a reduction of 28 7 percent 
in bc\cii ^ cars' \ccording to the statiMical 
bulletin of the ^Metropolitan Life Insurance 
Compana , this trend continues 

Moreo\cr, if the figures prior to 1030 are 
anah red criticalh, there is considerable c\- 
idciiec to slun\ that the inadcnce and the 


mortality rate from acute appendiatis have rc- 
mamed stationary or at least have not been 
increasing for an even longer period of tune 
Perhaps one of the most careful and most 
widely quoted compilations of the death rate 
of acute appendicitis is that of Hoffman, 
which appeared m the Spectator m 1933 He 
concluded that in the snty largest cities of the 
United Staks the appendiceal death rate has 
been increasing For the country as a whole, 
how'ever, m 1933, Hoffman says, “For all 
practical purposes the death rate has reached 
a stationary'’ condition with a slight tendency 
downward ” The death rate in the sixty larg- 
est aties had increased but this is not, how- 
ex'er, in our opinion, a true index for the country 
as a w'hole It does not take into consideration 
the enormous mcreasc m hospital facilities 
and the even greater increase in the number 
of patients hospitalized, in the last fifty years 
According to figures compiled by' the American 
Medical '\ssoaation there w ere fifty' thousand 
hospital beds in the United States in 1872 In 
1909 there were 421,000, in 1918, 612,000, in 
1928, 892,000, and in 1937, 1,124,000 — or a 
twenty -fold increase m 55 xears Hospitals 
arc located in the larger cities, but the patients 
who occup3 hospital beds max come from the 
citx itself or the surrounding countryside, and 
the number of deaths reported from hospitals 
may represent a much larger area of population 
than the cities reporting Just because more 
people die from appcndiabs in the hospitals 
of the sixty largest cities of the United Stales 
(xxhich IS correct), max not, 01 necessity in- 
dicate that the incidence and mortality of 
ippendiatis are increasing in the United 
‘states as a whole It max mean onlx that 
more people go to the hospital each x ear In 
249 
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deed, the r»t» of the toUl nambcr of p»tlcnt» 
admitted irith ajqjoidldtli to the total niun 
ber of botpltal admlmons haa decreaaed 
Prior to 1930 the rt^orUd mortalit) rale 
from aente appendkitk Inaeaacd from 9 7 per 
100,000 population In 1900 to 15 3 per 100 000 
la 1930 Thew figurti ml^ refl^ anv ooe 
or a combination of more than one of three 
aqMLrate and dudnet trezida 1 e more ac 
cniate dlagnoui, mcreajed fataht> rale or 
Incrcaied incidence of appcndidtU, From the 
evidence at hand It wonld aeem reasonable to 
assome that more accurate du^ooiU has 
fdaved a major rile m almost doubilng the tt 
ported death rate of appcndiatia, from 1900 
to 1930 Not onl\ has medlcai diagEsosb be 
come more accurate during these \Taja, but 
the average patient has had more adequate 
zoedical atteotara colnddeat irlth the ahlft 
In popnlatson from rural to nrban areas. 
Diagnosis has been further fadhtated by this 
great increase in the number of patients bos- 
pitifiaed daring this peri od , with the Increased 
opportQnlt> for consoltation Isboratory pro- 
criores, and particularly postmortem exam 
InatKin which bo^tals offer 
Tlicn loo educatfon of the medica] pro- 
fewKm to recognixe appeodidtis except in the 
large mediad centers wajsknr so that deaths 
from this disease were either errooeousfv cUs- 
sihed or induded in the group Death from 
unknown or ffl-detiDed causev E\-to lodaj in 
certam Isolated sections of the country In 
flammation of the bowrb is a more popular 
diagnosis than acute appewBadi.” In anv 
event while the reported death rale from ap- 
pendldus mcreased onl) s 6 per 100,000 
population from 1900 to 1930 the reported 
death rate from unknownandilldcfinedcjuiscs 
decreased from 73^ per ioo ,ono populatloo in 
1900 to 31 per 100000 in 19J0 In other 
words from 1900 to 1930, 53.S deaths per 
100,000 population or almost ten tiroes the 


increase m the number of deaths attributed 
to appcafdtis were remdnrd from the cite 

gor> of ‘TJnknowirand el-defined ouaei aid 

CDTiectlj d a tri fi e tL As those ‘nnknoaru 

were reclassified the number of deaths tsBgred 

to every other cause wu incre as e d , and it 
reems reasonable to assume that the reiatlitir 
new and unfamiliar disease “appencfidtii” 
was a major redpienL 
In any e\'tnt, the mortaEty rate from ip- 
pendidtls In the United States u a whole has 
not Increased but has decreased signlfiantly 
m thepast 10 jrars. And although we do not 
befieve the present record to be an ideal cue 
we are encouraged to note thi« aJgnlficant re 
ductlon in the ravages of “intrapentooeil 
eneni) nirmbtt one ” and we feel confident 
that this trend will coDtlnue due to the cw- 
tmoed campaign for edacatjcui of the lit 
public and the continoed carepaip ior hn- 
pfovcmiwit in the ttandaids of urgiol tod 
hospital can Wooltou: Bjuiow 


LOCAL TREATMENT OF THE 
BURNED AREA 


lib kilMm uurrrriD* (WwSf, Utrftrlt* 
#f wiiiiA / ioTT my wtrm^ j y^ Hot ••r wrrf 

a#rf #/ •f rfrfsi ji»X »/ Mr wvW. 

IJti4iU «W5 p»pt 

fwii lit iwrT awnS Urt vW 

mMbii aurr i yf my man tad 

itrrbn tkt liti ytv xtnlip gm mf rrtrifm 
till tremt litmr 


D espite a great amount of carefal 
experimental study and cfinkal ob- 
■eTvatkn the probJem of the » 
tore of burn totcmla is itiH nnsettled- There 
is DO general agreement as to whether there 
b a burn torin and if there is, as to Its 

nature and still less agreement u to the source 

of the toxin if we concede for sake of arrmwot 

such a product Is present Efforts di 
reeled toward the local treatment of a ham 
based upon the aasomptim that thesocrceof 
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the burn toxemia is the burned tissues met 
with such an improvement in results that the 
conclusion seemed almost mescapable that the 
premise must be correct Davidson’s tannic 
acid therapy for burns has become umversaUy 
adopted When earned out as advocated and 
as has been repeatedly stressed by such men 
as Penberthy and McClure who had close con- 
tact with Davidson, the treatment yields most 
excellent results 

However, observations of many cases treated 
with tannic aad without the careful prehm- 
mary cleansmg stressed by the onginator of 
the method have shown that disastrous re- 
sults may follow It has become obvious that 
simply to coagulate the dead protem of the 
burned surface is not enough but that some 
other factors are important Vanous anti- 
septics or rapidly tanmng agents have been 
added to, used m conjunction with, or sub- 
stituted for, tanmc acid, but none has been 
more successful than tanmc acid 
It is mstructive to disregard for the moment 
those factors m bums about which our knowl- 
edge IS mcomplete and to look upon a burn 
simply as a large open wound m which the 
tissues are badly damaged and seriously handi- 
capped both m reparative powers and in re- 
sistance to bactenal invasion Assoaated 
with such a wound we would also anticipate 
shock, a phenomenon as perplexing as that of 
bum toxemia but for which we have certam 
fairly satisfactory methods of treatment I 
mention the question of shock only to com- 
plete the analogy between bums and other 
open wounds 

Let us follow such an mjury from the tune 
of its mception to that of its definitive care, 
forget that we are dealing with a bum, and 
simply think of the injurj^ as a large open 
wound which is receivmg the care so often 
accorded a large bum tVhen this injury oc- 
curs, it IS usuall)^ under circumstances of great 


flurry and excitement The patient, fully 
clothed, often with the wounded area and 
covenng clothes soiled, sustains a painful m- 
jury into which dirty clothing and contam- 
inants from the skm are immediately de- 
posited Someone, m order to stop the action 
of the traumatizmg agent, may roll the victim 
m a mg or some other contaminated material 
Unless the wound is too senous, a weU mean- 
ing fnend or neighbor or parent smears the 
surface with butter or soda or lard or one of 
the various propnetary omtments recom- 
mended in advertisements for first aid treat- 
ment for burns The patient is then brought 
to the hospital m an ambulance, often 
wrapped in another blanket and is deposited 
m the emergency room From the time of the 
mjury to the amval m the emergency room, 
the wound has been taken care of by one or 
more individuals none of whom is masked and 
all of whom have directly or mdirectly con- 
tammated the raw area with unstenle hands, 
expired droplets, omtments, and dressings In 
the emergency room, the wound is uncovered 
and examined by several persons If there is 
no apparent shock or if the shock is not too 
marked, a hypodermic of morphine is ad- 
mimstered and treatment of the wound is 
started Masks and caps and sterile gloves 
are usually lacking The clothes are cut from 
the patient, and the wound is exposed and 
again exammed Adherent dressings and cloth- 
ing are picked off, and the raw area is then 
covered with another ointment or preparation 
IS made for tanning it If it is to be tanned, 
the patient is placed on a stenle sheet, a hght 
cradle is placed over him, and someone dele- 
gated to spray the area with tanmc acid 
solution every 20 to 30 imnutes untd “done ” 
This process may reqmre 12 to 24 hours durmg 
which time the open wound is exposed to the 
air, partially protected from conta min ants by 
the covenngs of the hght cradle and by a crust 
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which rapidlj become* Inipemoui bot Is still 
sabject to craddng -with consequait cxposarc 
of the tmftce If citck* appear b the crust 
cren after *4 to 4 S hours, the spray b a^a 
used on them and the area is agasn tanned 

Where omtmenti have been used, dtonnp are 
applied over them aini these are removed 
dally or every few daji to allow the re-«piJIca 
tkm of more of the ma^ aali-e. 

If we look upon tHi bjtrry as an open wound 
forgetting that it is also a burn, we are not 
surprised to learn that a very ht flh percentage 
of \'Icllms develop serwns infection, that the 
wounded areas take weeks and months to heal 
and that mortahty rate* tend to be s-ery high. 

Nor are we surprised if aecondar) contanuna 
bon occcrs during the fretTuentdressbgairfaJch 
usuaHv mark the course of an eztensve burn. 

In this theoretic Imagmary wound one Uc 
tor which has been limi£denUy oonsdered Is 
that of the coafsminition of the large nw 
surface. The aim has been to cover it with 
tcHut^Mg as raptdiy u posbie ignoring (he 
fact that the surface is already iIbettD> con 
laminated with cbrt and bacteria, and b 
susceptible to farther contambsrioo wjth bac 
teria from the noae and throat of everyone 
who examine* iL To treat a wound with- 
out first Ihorooghly deansfiig it vfc4ates not 
only the principles of good i urg erv and the 
tenets bud down by Davxbon bat also qwaks 
for a faith b tannic aad or some wtfl ad 
verttted obtment exceeded only by that ev 
id<>Tirri by Don Quuote b the balsam of 
Fierabraa. 

Let 03 dfaregard for the rooenent any con 
ception whataoever concerning buni toxins 
and limply conceive of a bum as a large open 

wound Our ideas concerning Its minagemeni 

at once change wnH our initial efforts b deal 
bg with It are directed toward deansbg the 
surface of as manv centambants as possible 
of removbg as much debris as can be removed 
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and of co\-cring the area as qukklv as powLi 

with a sterQe protective dreming The bun 
may be dcanied as any other open wocn 
with soap aad water and liberal flmtifng, will 
normal laJt solution. While this is bdngikw 
every posriHe precautloQ U taken to preven 
bectena ficsn nose and month and otter ot 
}ects from gaining entrance to the wound 
Caps and masks ihonld be worn by rrwyoo< 
who take* part b the deansing or who come 
mb the room during the process. As strlci 
an aseptic technique should be followed as t 
the operating room. Hands should be scrabbec 
and cowed with iterile rubber gkrves b 
stnrmesli and drts&ngs ihauld be rterQe tnc 
an attempt made b complete the dransb^ 
and dresnngt at the ead/est possible roocnal 
As for the covering* for the wound there are 
only two prerequisites firat, that thej beoos- 
irritant and Beeoud,thattheyadequitelypfo- 
tect the surface and prevent fioid loss from iL 
A large pressure drradng similar to that ap- 
plied ov^r skm grafts seen* to be adeaatt 
geou* b that It helps to ImmoUlire the part and 
minimise* the Jo** of fluids into the tasoei 
about the burn. If the bums affect the ex 
tiemftlea, splbts should be used to ptondr 
rest for the Injured part while for bum* of the 
trunk we would rdy mainly upoo natures 
efforts ta splbt It. The shock that sccocn- 
ponles SQch a wound and the ptotefn and 
electroljtc Imbalance that may occur may be 
controlled by the usual measure* of warmth 
and sedatJoft, and the administration of fluids 
b the form of blood or plisma tiansfudcvK, 
saEne and gbeose 

If tha coaceptjoo of a bum as a aound i 
correct It should not matter much Just whst 
the covering agent b. If we can get the ttr 
surface quickly covered with a tannic cni«t 
and not expose the wound for too k«g a tw 
while dobg so and keep the crust from ciirl. 
mg or constrietbg or trauniatIilE{ the *110 at 
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its borders, we will have a satisfactorj dress- 
ing If there is available some other type of 
dressing which is more rapidly applied and 
does not have the disadvantages of a bnttle 
crust, there should not only be no reason for 
not using it but certamly defimte advantages 
m doing so Equally admissible should be the 
conclusion that the burned area is a raw sur- 
face susceptible to contamination for as long 
a time as it remains open Dressings subse- 
quent to the one apphed follomng the initial 
care should, therefore, be reduced to a mini- 
mum in number and should be earned out 
with stnet aseptic technique The use of un- 
stenle salves and imtant chemicals would find 
no more apphcation in the burn than m a 
compound fracture ^ 

*In the children 5 wards at Cool. County Hospital in Chicago the 
mortality rale from bums has been reduced from 10 per cent to 3 9 
wr cent by a method of treatment such as that which is outlined here 
Careful soap and water cleansingjand a pressure dressing o\er \*aseliDe 
gauze (personal communication Dr Harve> S Allen) 


It has seemed to me that the emphasis in 
the care of burns were better placed on their 
character as open wounds than on some agent 
which IS to be apphed to the surface David- 
son’s great contribution to surgety, namely 
the demonstration that a bum may be cleansed 
and closed the same as any other open wound, 
has been transformed mto a plea for tannic 
acid If it appears that closure may be more 
effectively accomplished, after careful soap 
and water cleansing, with simple sterile vas- 
eline stnps and large amounts of dry gauze 
snugly bandaged over the burn, it does not 
detract a whit from the monumental contri- 
bution made by Davidson It is the pnnciples 
that count m surgery, and if they can be 
shown to appl}"- to burns as they do to the 
treatment of any other open wound, a tre- 
mendous service has been rendered 

Michael L Mason 
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E 'en the nifdKal man who b a.tUoDchAd- 
of Method ten bprtihahJy rmf»mnt»r 
With the fact that the Rer John Weiley 
wrote a book oo medidne. According to Arnold 
Lonn cne o< hh beojiaphen, John e»fcy dh- 
tnoted docton, and waa never happier t>m> when 
piaarfbmg for ba fnenda. *1 thought, be 
aija, ofakindofadeapaateerperuBent. IwQl 
ptepare and give them phj-arc in>-aelf The book 
pobbahed fijit fa 1747 h entitled PHmt/m 
Pkync tr An Eaxj and \<tsrd/ Jfetkocf J Cana/ 
ilea Distoitt by the Rev John Weaiey AJU 
Late Felkrw of Tinmin Cofkge, Oxford. BDa anf 
gHdon that “rk Primithe Pkjtk ibaaM be fa 
eroT" famfly" waa with hh other Eterary oofput 
for hb foQowen tantiiaoaat to a canmaad to 
buy Best aelkT Vteiley made a lot of moocy 
from hb nterai^ ontput which mooey waa ^v'cn 
away 

The to bay fat books probably 

accDontJ for the oomeroci edidona of im Primi 
lire Physic. The twenty-eighth editioo of thb 
book, a amaH daodedmo vofame <A loS pages waa 
pubOabed at Loodoo fa 85 and ‘aoid by 
R Wnfhar ri, t4 City Road and at the Methodbt 
Preachfag QotzKf m town cr countiy 
The origfafll preface to the work of 747 
repeated with a postscript dated 1755 f*® 

fubsegnent fatrodoctory remarks with respect to 
additlmi and conectlaoa dated 1760 and 1780. 
respcctrvel) ft bfrmn thb Iwentj-eightL editioo 
tlMt excerpts are t«kep as Itcma of faterest fa thb 
corlooi book dejigned as guide to tamfliea eiperl- 
corfag jKkness or diieaaed ccKidltioQa. Thb vol- 
ume 00 domestic "u-dti-tTw waa treated anaJy'tkal- 
ly b> George Dock.* Thb it deddedlj not my 
Inlentioo- Having been aertKia for Ibe moat part, 
fa thb aeriea, I thought It time to fatrodoce tome 
thfag that wjxildanniae the modern physician and 
by direct qootaUoo cause him pcoslhly several 
chuckks. Tbe body of work is arranged in mey 

bta W^T >T 1/*^ Lm TW M rm, Brv Jmk !*>•. 

ti I I lO— £i:» 

w a»T w«*y 1, o«fw “J*' 

J Am uTjm IVTJ.S4 faMb 


ckpedic (alphabetfcal) form begfaaing with 
“Afarittfa” -l/v “St. taiiwiy’j Fire sad 
endfag with Emetic Tartar 1 emit “Wuet 
Drinking, but tbe last subtitle Ibu out cf 
al p hab e ti c al mga eon, Eiectnlyuit, tad Fatar 
Spittle. 

'The hat sen tcoce b a “plug” for be advises "til, 
in or near London, to boy their medlcfaei at tbe 
Apothecaries HiIL There they are sure to fart 
them good. 

Quoting ge ne ral health nilcs from Dr Geetje 
Cheync be ghes reedpb foe vmriooi iUrngiti 
some of which, to Inspire confidence of the reader 
fa their c fle c tJ i'enaa, be marks with an astenik. 
Tbe auningqnoUtioiu from thb book are reprint 
ed for tbdr enriout and perhaps mirth prothnng 
quality 


“Malt hquors (except dear email beer er anall 
ale, of dne age) are extrasely bartfol to toiler 


persona. 

*^01 1 rtm adrbe fa coapbeated cues, or where 
life b fa immediate danm let every one apply to 
a PbvTician that fears God- From one who does 
not, be hb bma ever so great, I ibooid expect a 
curse other than a bfrsifng 
“For an Ague Apply to tbe itianacii a brje 
Onioo iht. 

“To cure RaJHnrse. Rnb the part, roemtof and 
evening, with oniooi, tUl It be rrf and rub it 
a/terwardi with hooey Or wash It wrtk a 
decoctioo of boxwood Tried. Or electrify h 


daily 

A Canrrr fa the Brost Take Eorse Swrs 
(warts that grow 00 the Inside of the horse 1 ii*e- 
Ws) ami dry them by the fire, tID they bmt to 
powder Sift and hifuse t« dra firms fa tm 
quarts oi ale Drink half a pint ereiy^ 
new milk warm It hu carrf many Tried. ^ 
apply gooae dung and celandine, he« 
together and spread on a fine rag It wiD bc*n 
deanse and be^ the sore. 

aMrai- No diM icoM lomt ipUtooa « 
fennentrf Oquor not animal food, Wore twx> 

Conrii or Hoopmg Cough ruh ^ bock 

Ijmg down^ cJd RmiL IticUcmfi 2 s. 
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TEXTS AND DOCUAIENTS 


“For Consumpbon Turn a pint of skimmed milk 
with a half a pint of small beer Boil m this whe}' 
about twenty Dy leaves, and tn o or three spngs 
of hyssop Drink half over night, the rest m the 
mormng Do this, if needful, for two months 
daily This has cured in a desperate case Tned ” 
“For dull sight drop m two or three drops of juice 
of rotten apples often ” 

"For 'ihac passion’ meaning 'a violent kind of 
chohc m which the excrements are supposed to 
be thrown up by the mouth in vomiting’ [fecal 
vomitmg m acute intestinal obstruction or 
appendicitis?] — 

“Hold a hve Puppy constantly on the bellj’ (Dr 
Sydenham) ’’ 

“For Sore and Running Legs Poultice them with 
rotten Apples Tned But take also a purge or 
two every week ’’ 

“Qumsy may be treated by appljnng a large 
WTute Bread Toast, half an inA thick dipt m 
brandy, to the crown of the head, till it dries ” 


2SS 

“For stitch m the Side applj" Treacle spread on a 
hot Toast Tned ” 

“Use no violent diuretics for ‘Stone ’ Mead is a 
proper drmk ’’ 

“To Stop Vomitmg Apply a large Onion slit across 
the gram to the pit of the stomach Tried ’’ 

Dr Wesley’s book ends vnth the marvelous 
efficacy of “fasting Spittle” when outwardly or 
inwardly applied VTien outwardly applied it has 
rebcved or cured “blmdness, corns, fresh cuts, 
deafness, scorbutic tetters, sore legs and warts ” 
Given mwardly it rebeves or cures "asthmas, 
cancers, falling sickness, Gout, gravel, palsy, 
scurvy’, stone and swelled Liver ” 

Enough has been cited to indicate the cunous 
character of the Rev Wesley’s therapeutics, more 
will occur to the contemplative reader m connec- 
tion with Wesley’s reference to the use of ale, 
rum and mead 
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REVIEWS OF NEW BOOKS 


fuid* to thrir CTpnteca b 

HinrTA.P •rm 


tn TohuM there coorri* Umtonfli 
V> KhobaUp, teuooed expezWnce ftial a gift 
for clear prae the happy resoh U a textbook neb 
as DimiMj ^ li \ otw SjJtrwt That hbyiinth 
»Mch cottiut tea rflntral aetiioioo ta here Dhi- 
mhied la nch a manaer that begtaoerln ddldoo 
t atalmflalhg the material n^ht em had it 
palatable. 

Tba opezilBg cfeaptoi fl T an derpat trrhwol 
the acatoeilcciphjTukiflal coialdecattoaa metaaty 
for the nndentuufing at nestolocrc fanctloo 
dyafaaetke then the Tarlom daeue eatitka are 
deaolbed In lyxtematk and f^thy fatVWt TKfa 
etEdon Inchtdei dhctitriiMq at recta t derelopiDetita 
in nearotocT nch ai the pa^tbslogical manUeatatlom 
at organic oheaae, electro-eiKephalographr ad the 
r^ M Tltamla deficiency la Dervotu efiaorw Other 
topld at timely latmat deal with the nemotroplc 
Tuam and the efaemhtry oi taxacle aod hamonl 
facteci ta the tnaambelao at aerre hapohea at the 
myobcaril Imictkn. 

Thh woTX h oadoabtedly aae at the bat 
booLa o< oecnlein extaat. Ica taefabeH b mt n 
haoited with tte begmoer gradsate atadknt. 
i«^t4vT pncdtldstf alD all fttwj |t a dear atM 

her Ml 0* at Knren tiwr o t tr T tj-iifl Bum. UX. 
DU <Sm), raCP (La^Mj LmImi Qd^ 


TN a petrkrta pohCcarioo b textbook fem. Dr 
A Hugo Roeilet* hai *et forth the ti«»y and 
practice of raifiolop' of the cardtoraKBlti lytlen, 
jriying namher of tbort cate repcrti at ciafiifJei. 
Tba pretent atlas of 15 pagci of by J 
•i« and t66 Jlhatretfoni proentj a cor ajenB t 
•tody of the roeatf e u and the pcatmortem iad- 
Ingt . Stren b laid open the changci la font ud 
•tnictnre of the heart, the great i tmli , and tlw 
letaer drentatioo at rerexled by the x-r^ ttadea 
The case reports bdade many types cf £icas« bd 
paiticnlulT the moat f Mnmm canforttcnlar aS« 
rlociu The prcsectatlcc csmlatct the roentgtaokif- 
kal method with riectnxanibfTipby epblhu- 
moacopT and the rB.nlci1 and bboiat^ sta£a. 
Partknlady bdpfal are the large ih« esU, many af 
them darined by hna dravtogs aad p^ognpha af 
whole apedo na and of leeticu. The Tortmavbig 
of the b»k Eoerila high pribe. ItbnaHy pbassi 
to itady book ahm JbatnUeea are, h the £st 
pfare a r r u - t i high fwH b the lecsd 

place, ae beaallf^ reprodscedbthe text. Thbh 
vcy aatitfactacy pobhatioo. JjjtaTCux 
p rxCJ 
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ASEPTIC RESECTIONS IN THE GASTRO-INTESTINAL TRACT 


With Special Reference to Resection of the Stomach and Colon 


OWEN H WANGENSTEEN, M D , F A C S , Minneapolis, Minnesota 


S atisfactory methods of estabush- 

mg intestinal continuity after resection 
by the closed or aseptic method have 
been available for over 30 years It is 
only within the last decade, however, that the 
closed method of anastomosis has acquired 
converts in any numbers The Parker-Kerr 
(190S) basting stitch excited the interest of a 
number of American surgeons in the closed 
methods of intestinal anastomosis, and the 
growing concern displayed by surgeons in the 
past decade in aseptic anastomoses may in a 
sense be said to be cumulative The develop- 
ment of special clamps to facilitate perform- 
ance of the anastomosis by Rankin and Stone 
hai^e accelerated considerably ^vlder accept- 
ance of the closed method 

\ ct, wthin the past 3'car, two M^ell-known 
Amencan teachers of surgery fathered a text- 
book on operative technique and failed to de- 
scribe the closed method of anastomosis This 
occurrence, I believe, mirrors fairly accurately 


The rcs<at^cs presented here \vcre *'Upnortcd b\ irnint«; of itn 
raduatc &hool of the Un,ter..t> of MiSne^a 
^ huTitl for Eipcrimcntal Surgical Research the Pom 

mittee on Scieat.f.c Research of the iSeric^n^MwSS 
tion amlb} a grant for lechnical assistance b\ theWorks Proicri 
AdmmistraUon Offiaal Project Ro 665 71 3 dd Sub-Projrc 


the attitude of a large body of surgeons toward 
the closed anastomosis A few surgeons, while 
insisting that the closed anastomosis be em- 
ployed in establishing intestinal continuity af- 
ter resection in the colon, feel no necessity for 
employing the same method in establishing in- 
testinal continuity in the small bowel A larger 
number chng to the open anastomosis just as 
they embrace all the worthwhile traditions of 
the past A number of those, however, who 
are in a position to influence the opimons of 
others are inchned, I fear, to look upon the 
closed anastomosis as an unnecessaiy' refine- 
ment or perhaps even as the figment or fetish 
of surgical dilettantes Those faimliar with 
the advantages and mceties of the closed anas- 
tomosis recognize that the method meets fully 
the requirements of clean, exacting surgical 
technique, embodjnng sound principles of ar- 
chitectural reconstruction Those who scoff 
at the closed or aseptic anastomosis need our 
compassion more than they deserve our cen- 
sure, for they are probably unaw-are that they, 
like the open anastomosis, are sliding back- 
ward, perhaps imperceptibli^ j^et definitely 
My apostasy from the open method of anas- 
tomosis IS relatively recent, though for more 
than 2 \ ears I have made only closed anasto- 
moses in the gastro-intestinartract I confess 
freely that my enthusiasm for the closed anas- 
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S atisfactory methods of establish- 
ing intestinal continuity after resection 
by the closed or aseptic method have 
been available for over 30 years It is 
only within the last decade, however, that the 
closed method of anastomosis has acquired 
converts in any numbers The Parker-Kerr 
(1908) basting stitch excited the interest of a 
number of Amencan surgeons in the closed 
methods of intestinal anastomosis, and the 
growing concern displayed by surgeons m the 
past decade in aseptic anastomoses may m a 
sense be said to be cumulative The develop- 
ment of speaal clamps to facilitate perform- 
ance of the anastomosis by Rankin and Stone 
have accelerated considerably wider accept- 
ance of the closed method 

Yet, within the past year, two well-known 
American teachers of surgery fathered a text- 
book on operative technique and failed to de- 
scnbe the closed method of anastomosis This 
occurrence, I believe, mirrors fairly accurately 
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the attitude of a large body of surgeons toward 
the closed anastomosis A few surgeons, while 
insisting that the dosed anastomosis be em- 
ployed in estabhshing intestinal continuity af- 
ter resection in the colon, feel no necessity for 
emplojnng the same method in establishing in- 
testmal continuity m the small bowel A larger 
number chng to the open anastomosis just as 
they embrace all the worthwhile traditions of 
the past A number of those, however, who 
are in a position to influence the opimons of 
others are inclmed, I fear, to look upon the 
closed anastomosis as an unnecessary refine- 
ment or perhaps even as the figment or fetish 
of surgical dilettantes Those familiar with 
the advantages and niceties of the closed anas- 
tomosis recognize that the method meets fully 
the requirements of dean, exacting surgical 
technique, embodymg sound principles of ar- 
chitectural reconstruction Those who scoff 
at the dosed or aseptic anastomosis need our 
compassion more than they deserve our cen- 
sure, for they are probably unaware that they, 
like the open anastomosis, are shding back- 
ward, perhaps unperceptibly, yet defimtely 
My apostasy from the open method of anas- 
tomosis IS relatively recent, though for more 
than 2 years I have made only closed anasto- 
moses in the gastro-intestmal tract I confess 
freely that my enthusiasm for the dosed anas- 


257 
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totUDfH DU} ptrUkc of the zetknn fen-or of 
t prwlvtc for ha new »«L \ct annilat^ 
CTperience h»s not cfimmabed tha udor bat, 
on the contrarv has strengthened the convic 
tkm that satUfactor} continui^ after aeg 
mentaJ resections on be estaWahcd in the 
gaatro-intestmai canal with less nak to the 
patient b} the closed than bj the open method 
of anastomosu. 

THE TECKNIQirE Or CLOSED AWABTOMOSO 

Sonjcwhat more than a jTar ago I descrHied 
a roctbod of closed anastomosU to 

anj segment of the aEmeataiyatnaT ft was 
proposed in particular todetafbeatechnlqae 
for eetabUihmg gastrojejunal continuit> by 
the closed method following gastric resection. 
Satisfactory anastomoses cmpto^ng the 
nKtbod haiT been made between the esopha 
gus and jejunum, stomach and jejunom, as 
ircil as wlaeeu segments of cnwTl intestine 
and colon. The method is adaptable to end 
to>eQd, uid to-tide or slde>to-^e anastoow- 
set. The Instiumentanam and techniqoe are 
simple though the Utter U, of cecessty tome 
what more p rec is e and exacting *h«n that of 
the open anastomoms. The time coosumed In 
making the anaatocnons, partKolariy the gas* 
trojejunal anastocoosis, is somewhat longer 
than that of the open operation In which nin 
nlng sutures are emptojrd laigeli —a oousid- 
eratiou dedared by aocne Burgeons to be of 
great importance but a matter whkb, as far 
as m) eipcnence goes. Is of no cooseqoence to 
the patiest, nhose interest in the operation is 
to be regarded as paramount 

Tbc techmque of anastomosis b easeotiaDr 
the — nv» no matter what tubular segments 
are to be approximated. Briefly told two 
rows of interrupted sutures arc placed poste- 
nori> the most posterior row bemgplaced first 
and the interrupted plain quOtmatUns suture 
of Halstcd bemg as«h The setare nearest the 
damp both behind and anterktriy b of the 
CusWng variety Finally a row of HaUted 
mattress sutures b placed antcriori} complet 
Ing the aoastomosb. 

The advantage of tbc instrument described 
by the writer patterned after the Slartzloflin 
testinal cbmp u that it provides the superior 
it) and adaptability of two damps for the 


posterior row permitting rotation of ti 
dampa as becomes nccessar} In secooiphjhin 
the inprorimatioo, A /emje u applied to th 
distal end of each bUde (Fig. 9) u tie Injtn 
raent is dosed to Insure and utt- 

factory coaptatfcm of the thin jaws of th 
damps. On completion of the two poilenc 
rows of sutures the two dampa are then rt 
tated m an axis of 180 degrees and are sppiie 
secuiel} b) a double ferrule at the end and b 
a tightening dei-Jcr over the handles, prrpen 
tory to placnncnt of the anterior rows c 
sutures. One has, therefore, at hii diipoB 
two damps held sqjaraieiy for tiw postciw 
suture and two damps bdd rigtdl} u one h 
ftrument for the caaer antmor suture. 

Latterly a running suture of fine chrocn 
catgut (\o 000) has been cmplo i e d posU 
nony as wtB is sntenori} in the row nnt 1 
the damps. After withdrawal of the damps 
the anlenOT and posterior catgut sotores sr 
Ikd to each other at both en^ of the tntj 
tocDoss. As before a row of Halsted isattres 
sutures of fine sHk (Deknatri D test strength 
} $ pounds) b empb^Td In the first posted 
and the last anterior row The finding of o 
ftrrwilwa] ailteh dangling froiB thegustTO 
jejuna] anastomosb a few mouths after th 
operatioo by the gaatroscoput persuaded n* 
to rwti» ihU tniL Howe^■e^ at the same tin* 
the ronnlng suture ap pro dm atloo near th 
Hump reduces the tune neceimr) for perform 
jog the anastomosis mitcnallv Thh metbod 
of procedure been eminently lathfictnn 
and wiD proiT probahl} mere practical that 
anastoroosa b) Interru^ed sutures alone 1 
have Vi»H no occasion to doubt that a uttJac 
tory mucosal apmeoxiination could bea cfaicifd 
by tha method of anastomoab. An oped 
mental study to appraiK the mode of mucosti 
h<»«llng after gastrojeiunaf anastcoosii wiw 
reference to ibc time factor in both open and 
closed anastomosb would appear to be worth 


while 


mie . , 

In aide-to-fidc anastomoses, the pDrtkro « 
be ^^sals engaged ahrm the clamp b not cu 
ff with tbc cautcT} until the posterior RturM 
avc been placed. Tbc surgkal dialbertiiy B 
mpkiyed only on the stocnach, s to 3 secwwy 
itop watch) of a moderately strong 
ig current suffioof to Insure utwactoiy 
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Fik I My conception of the usual cause of obstruction 
at the efferent outlet after gasttojejunal anastomosis (anti 
peristaltic) in the Hofmeister plan of gastne resection 
a, The surgeon should be careful to place nis sutures in the 
jejunal nail at the X raarL If he takes more of the readily 
available jejunum than he should (as shown in the tnan- 
gulated area), of necessity considerably more tissue mil be 
inverted than the surgeon intended, mth ensuant narrow- 
mg of the efferent outlet. In the Hofmeister plan of pro 
cedurc (antipcnstaltic), on the afierent side, narrowing of 
the inlet does not accompany this oversutunng because 
inverted gastne wall is approximated to the tnangulated 
jejunal wall without compromise of the stoma b, The 
effect on the efferent side is obvious In addition to the 
consideration just described, it is important to place the 
sutures near the clamp It is my plan to place the first 
postenor row less than i centimeter from the clamp If 
this plan IS adhered to ngidly, no more tissue wiU be in 
verted by the closed method than in the open anastomosis 

hemostasis A metric rule is employed in- 
vanably to determine the exact lengths of the 
segments engaged in the clamps for the anas- 
tomosis to obtain absolute parity in length 
The gastro)cjunal anastomoses have been 6 
centimeters and lateral anastomoses m the 
small or large intestine have been between 4 
and 5 centimeters in length A prehminary 
crush of the isall, prior to placement of the 
thin, narrow-bladcd aseptic anastomosis clamp 
IS employed only in the stomach, where 
great vasculanU demands painstaking hemo- 
stasis ITie large gastric crusher employed 
imtialh has been replaced b\ the clamps 
shoi\n in Figure 8 The technique of gastro- 
jejunal anastomosis bi the closed method has 
been described in some detail at an earher 
date (24) This paper proposes to deal essen- 
tialh Mith the cxpenences gamed in its use 
and the results obtained bi closed anasto- 
moses 

TIIF CLIMCAL MATERIAL 

For the purposes of this stud\ , I propose 
to relate the e\-penenccs gained in 100 con- 



Pig 2 a. Use of the forked catheter to avoid distention 
of the afferent loop after gastrojejunal anastomosis The 
2 forks are tied together at the tip and the tube maj be 
passed through the nostril without difficulty into the 
stomach WTien operating for gastro jejunal ulcer, I attach 
an extra segment of catheter to the proximal fork and place 
it proximal to the oblique end to-end jejunal anastomosis 
necessitated by detachment of the gastrojejunostomy b, 
Use of a straight catheter for the same purpose when 
entero-anastomosis is made Avoidance of distention of 
the proximal jejunal loop is probably an important item 
in gastric resection 

secutive anastomoses which I made in the 
abmentaty canal, embracing a penod of about 
7 months since March 1, 1940 The larger 
number of operations to be reported concern 
the stomach, resection being done for ulcer in 
48 patients and for gastne neoplasm in 35 
cases In 14 patients, colonic resection was 
performed, with re-establishment of intestinal 
continuity In a miscellaneous group of 3 
patients, a x'anety of operations were per- 
formed on the small intestine 

GASTRIC RESECTION B\ THE CLOSED METHOD 

The chief deterrent to earher emploxment 
and acceptance of the closed anastomosis in 
the stomach has been probablj on two scores 
The first is the alleged danger of hemorrhage 
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Crushing of the gastric will at the site chosen 
for the anastomcHis, coupled with emploj" 
ment of the coagulating current erf the «or 
g>cal diatheiTO\ apparatus, hai served to In 
sure adequate hcroatasu. In this group of 
more than 8o gastne resectioos there was onl> 
one Instance of postoperative bemorrhage, oc 
cumnglate in the convalescence ITiemldoa] 
stomach (resected for massre betDOrrhafe be 
lieved to be due to gastric ulcer but proved to 
be caused bj caranoma) and the stoma were 
negative on gastroscnpic exanunatloD and the 
source of the bleeding was new determined 
The patient has remained well EmpIo>’meDt 
of tlw Hofmeistcr plan of anastomosis, with 
ONTnewing and InNTrsioo of the oral or upper 
frigraent of the divided gastric wall, bej'ODd 
the 6 ccntinietera of the krwer gastric maiglD 
needed for the gxstrojejunal anastooiosis, dis- 
penses with the most vascular segment from 
which hemoTThage Is likely to occur Mfthic 
vessels on the cjtema] mface of the stomach 
In juztapos)tk>Q to the anastomosb aie under 
run with a fine needle and ligated- 

The other factor which may have deterred 
some from acceptance of the closed gastjo- 
Jcjunal anastomosis a fear lest faOurc to ap- 
proxunate the mucosa of the stomach and 
jejumna maj be followed by untoward effects 
It Is to be admitted freelv that a sotnewhat 
greater width of tissue u inverted bv the 
dosed method th«n by the open anastomosis. 
\et the approximation most be verj similar 
to that achieved b> the Connell sututc which 



4 Tks ttfyi Id nd Oo«n et tk 

<h» e« i « HU B EoplDTmi ti tb« haV pam itmst t) 
tba tait c fMw d *lLb fnr ilahtoi isallm* wtxm 
nwiUlxtA la okesOr «alMacl«7 Drtkd doike tk 
daedesm. The »-allackoeU ot the paacmUc opikt 
(6 kmd b) tSxr^ imartma tiiAt tKMndamnlatbfci 
otiUJacd (RfT * o d »cid frem Swirry 940 , I 175 ) 

has been In ose for 40 years in the open aaas- 
tomoBi. As related above a study of tie 
beahng process in open and efased gastro- 
jejnnal anastomosis upon the expenmentil 
■nimal would undoubtedly tnpplj oscfnl 10- 
formatkm. It would aMcar rignlbcant, bcfr 
ever that gaitiojejunal anavtocnoses sith « 
6 centfaneter stoma with or without entoo- 
anastomosis, function apparently quite ttth- 
factoril> No patient operated upon by the 
closed method has had to be reoperated op» 
becaose erf obstruction to the efferent loop. 
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Fig s The steps employed in securing satisfactory 
closure of the duodenum m the presence of active massive 
hemorrhage from a duodenal iilcer and in nonbleeding 
cases m which there is a postenor wall duodenal perfora- 
tion Division of the avascular ligament of the duodenum, 
as shown in Figure 4, brings the duodenum nearer the tmd- 
hne and obviates tension This separation permits also 
visualization of the common bile duct (4) and affords the 
surgeon reliable information concemmg the extent to which 
he may mobilize the duodenum 

A LIKELY CAUSE OF OBSTRUCTION TO 
THE EFFERENT OUTLET 

There is a point in the anatomy of a gastro- 
jejunal anastomosis, especially after a high 
gastric resection, that the surgeon -will do well 
to contemplate This situation is depicted in 
Figure I It IS to be noted that the width 
of the gastnc wall may be the greatest at the 
clamp, while the walls of the small intestme, 
to be approximated to the stomach, slope 
awav from the clamp, both above and below 
In the Hofmeister plan a width of not more 
than 4 or 5 centimeters of gastnc wall may be 
available for the anastomosis in high gastnc 
resections, demanding sacnfice of 85 to 95 per 



Fig 6 Preparation of the lesser curvature a. Ligature 
of the left gastnc artery b, Division of the pentoneal 
folds (antenor and postenor) to the esophagus c, Closure 
of the pentoneal delect at the upper end of the lesser curva- 
ture by interrupted silk sutures 

cent of the stomach in juxta-esophageal lesions 
which may be either ulcer or carcinoma This 
means that unless the surgeon is wary, he may 
engage less of the gastric wall and more of the 
mtestmal wall than he had m mind In con- 
sequence, the efferent outlet, m antipenstaltic 
anastomoses made according to the BiUroth 
II plan of operation, with such dispanties in 
the lengths of the approximated segments wiU 
exhibit often defimte narrowing Through 
this agency, obstruction is less likely to occur 
at the afferent inlet m the Hofmeister anti- 
penstaltic plan of operation, because mverted 
gastnc wall is available for approximation 
without narrowing of the stoma In my opin- 
ion, obstruction to the efferent loop, no matter 
whether the anastomosis is open or closed, is 
occasioned probably more often by the factor 
here described than by any other The sur- 
geon who employs the closed method tests 
always the patency of the stoma at the afferent 
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Inlet and titc efferent outlet He know* 
when be boi Domnred tbe goxtric outlet He 
know! too that a g centimeter anoKtomosi* k 
DO better than one 6 centimeter* in length, if 
the efferent outkt is narrow Tbe su r g e o n 
who employ's the open anostomou assume* 
usually that the orifices of the stoma ore 
patulous and term mate* exommathm of hu 
handicraft often by desaribrnga^^stoma admit 
tmg three or four finger*. Tbe length of thu 
opening is of no significance what real!) mat 
ter* is, bow large arc the orijica of the stoma? 

DAaCE* or OBSTRUCTKE'. TO ArTEEENT IXLCT 
Arm OAOraojEjUNAL anastomosis 
WT iereaa there are score* of papers In the 
surgical litcratnrc concerning oDttniction 0 / 


the gastric outlet after gastrK resection or 
gastrojejonostomi there is scarcely inj ew 
tion of the hoards of obstmction of the il 
ferent loop A few aulhon admit ham* 
obsmed gangrene of the retroperiiooei] 
duodenum or the Jejunum prodmil to the 
anutomoii*. 

One of tbe br4 iwLs m rrmp of ratiols kk 
cardooni* of theHomsch i5ea (Jl S b I 1L\«. 

J Sed 50 van) boat 4) kcpon afLrr 
tibo with hy TKrtb tn nla, tbe rectal tcapentirr 
fTschiaf 06 A g r ees Fabinhdt. Ekci ^e d Hgw 
of cnebjal irriuikio (poshlvr BabiifU a«d 
It*) U wsi befaered that ibc patkat (bed d 
crrebnl acclAot. Pmumoa for t tofaj de- 
nied, bat pemiariaD wa* grutrd I open tbe lad- 
skHL Tbe loop of fejonoa prerdmal t tbe 
w«s k>«nd ntW dilated as «ai tW rrtropcniooal 
iti«-.V Tnim Th gnt was not sectknrd. 
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Fig 8 Gastric clamps for the closed gastnc resection 
The clamp above the wTench is applied first By loosening 
the buns above and beneath the blade, the handles may 
be rotated into the most conv enient position The clamp 
below the wrench presents a resection ledge This clamp 
comes awa3 wath the segment of the stomach to be re 
moved Figure 7 mdicates how the clamps are used m the 
closed gastnc resection 

An entero enterostomj had been made at opera- 
tion and 600 cubic centimeters of a bile stained fluid 
had been obtained with the inljnng gastnc tube m 
the first 24 hour penod after operation The next 
day 1250 cubic centimeters w ere obtained The oral 
intake dunng the first 24 hour penod after operation 
was 250 cubic centimeters and Soo cubic centimeters 
the second dav 



Fig 9 The postenor portion of the gastrojejunal anas- 
tomosis a, Placement of the firstj^tenor row of inter- 
rupted Halsted mattress sutures These sutures are to be 
placed a distance of less than i centimeter away from clamp 
(See caption, Fig i ) Note position of the clamps, rotat^ 
to permit easy placement of the sutures Five sutures are 
placed before any are tied Four additional sutures are 
then placed between, making a total of 9 (usual number for 
a 6 centimeter gastrojejunal anastomosis) As each is tied, 
the assistant (second) who holds the clamps rotates them 
inw ard to afford maximal approximation at the stie <^Ut b, 
Second postenor suture (runmng chromic catgut No 000) 
Portion of jejunum above clamp not yet removed 



Fig 10 The antenor portion of the anastomosis a. The jejunum above the clamp 
(Fig 9) has been cut awaj with the cautery — not directly on the clamp, but about 2 
milhmeters above the clamp The single ferrules shown m Figure 9 nave been re- 
moved, the handles of the clamps have been rotated, the double ferrule has been 
applied, engagmg the Ups of Mth clamps and the approximaUon device over the 
handles is m place b, The runmng catgut suture shown m a is pulled upon after re- 
moval of the clamps Elevation of the raid portion of the suture on an eyehd retractor 
permits aspiraUon of the residual gastnc pouch with a sucker, after which the forked 
catheter is pulled out with an alhgator type of forceps A fork of the catheter is placed 
carefully into each jejunal limb of the anastomosis c. After the forks of the catheter 
are in place, the antenor catgut suture at each end is Ued to the postenor runnmg 
catgut suture Before these ends are tied, a fine silk suture is placw at each end, to 
prev ent buckling or a “purse stnng effect” when the antenor and jxistenor sutures 
are tied 
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On two oaaulans, «t ta curlier date, this 
tame utuaUon had been obterxTd witbont 
obvkKS gangrene of the boweL Both patients 
were cicredinEl\ pooe risks becatne of long 
standing objtnictwn. One of the patients had 
Mho a far ad\‘ancrd tubeirukufs. /nasraoefa 
as the histologjc sections from the rctio- 
peritoneaJ dnodenum or ^Junnm prtudmal to 
tbc stoma failed in both loanees to show any 
evidence of tmue change the local dbtentloii 
was eipfained away as befog “parab'tic^ m 
ongln The turgeon was eiooeratrf from 
blame and the cause of death was ascribed to 
the peoeral debflit) of tbc patient 

In tbc instance of the pabcnt referred to 
abo -e boweiTf the stigma of pcotiacted pre 
operative obstruction was absent It appeared 


that sTight rotation of the pronmal iflenal 
high on the lesser cirr\-atnre nu) hx-n 
kinked the bowd theentero-uiaitomosijcco- 
stltnting the ool) source for the escape of ibe 

duodenal content* Into the itomich. llindfal 
of the observations of C A Dragsteilt and hij 
associates with reference to ti* effect of rds 
tlrtly low intiaiaminai pr c i s urcs upon pff. 
\Tnting the return Sow of blood Urn the 
duodenum it was reasoned that the meat 
flieh cause of death In the patient lefemd to 
above was a dosed 4 oop duodenal obitructijo 
Together with ray coDeagues Dn. L^ Ic Htj 
and David Lvun a somcT^t similar dtus- 
tkm was estawiibed in dogs b\ diwEng the 

S -10113 sod obstructing the Jejunum a short 
itance bej-ond the duodenojejunal tngie 
Death from h>‘pcrthennia was ahnoil a am- 
focm finding The Intiahuniaal presHue fa 
the obrtruaed duodenum was found to van- 
between so and 45 centimeters of water pres- 
sure in tbe dc^v 

These obaerrtuooi will be reported m 
greater detail at a later date Suffice it here 
lo m that since the ocenrmee lefcned to 
above took place I have used a foded 
catheter snth a tube In both the ascendoig sad 
descending limbs of the anastomoafa, without 
entcTD-anaitonjOfii (Fig j) WTieTi entfTi> 
MOMsiotnoso if QQi^OTTd in caroDoma (hot I 
am omitting it regulariy now since usiiig the 
forked in]>-iDg duodenal tube) the catheter b 
pulled down the efferent loop through the 
enlero-anistomoais by means of a kng > 3 - 
gatof type of forceps with a blunt tjose awi 
the tip of the tube Is placed well into the 
asccTxting Emb of the stoma. IhiTDowcfed 
the forked catheter without cntero-anasto- 
mosu in a large number of jastnc naectfa^ 
laclading sm era! ri/toaj s nbCotaJ etd»iofa kt 
Joxta-esopfaageal lesions In whH± 85 to oS 
per cent of the stomach has been laciifirrd. 

It is possible that mere piacement of a straight 
tube through the gastrojcjunal snaitotaosi* 
Into the pctuimaJ siferent loop wnoH 
the TTW purpose. Proper placement of • 
dlviston of the forked catheter Into tbe ifferrnt 
loop is undoubtedlj tbe more important cm 

ildenition ket I feel a Ettle more securt that 

the stoma wfD funettoo tMthStctonlr ca w>m 
drawal of the tube a hours after eperstw 
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Tig 12 Method of dealing mth a carcinoma of the 
stomach intimately adherent to the pancreas over a mde 
area a, The stomach is severed above the lesion After 
aspiration of the distal gastric pouch with a sucker, the 
postenor gastric wall is cut through with the cautery leav- 

when the forked tube has been in both afferent 
and efferent loops of the anastomosis 

It appears somewhat strange that this fac- 
tor of obstruction of the afferent loop should 
have received no discussion in the comphca- 
tions of gastrojejunal anastomoses I have the 
impression that it has loomed larger in the 
item of mortality after gastric resection than 
IS apparent Patients who succumb from 
hyperthermia with “pneumoma or atelectasis” 
36 to 72 hours after gastric resection should be 
examined critically with this consideration in 
mind Among the 4 deaths in the 100 con- 
secutive cases reported herewith, pneumonia 
or atelectasis was not the primary cause of 
death in any instance 

THE INDICATIONS FOR GASTRIC RESECTION 

The two usual conditions for which one per- 
forms gastric resection are ulcer and neoplasm 
In the latter, sacrifice of a good portion of the 
stomach is obligatory if the tumor, whether 
carcinoma, lymphosarcoma, leiomyoma or 
poliTD, IS to be gotten nd of In ulcer, and 
especially m duodenal ulcer, gastnc resection 
IS an indirect attack on the ulcer diathesis, 
achiemng its end by effectual reduction m 
gastric aaditv, which attends regularly ex- 
tensive resection and gastrojejunal anasto- 
mosis Gastrojejunostomy and other anas- 
tomotic procedures are not phj siologic 
operations for ulcer, in that they fad to reduce 





mg the adherent tumor on the pancreas b, The upper 
residual gastnc pouch c. The residual tumor is shaved 
away together with a thm layer of pancreas d, Closure of 
the defect m the pancreas (transverse) with interrupted 
mattress sutures 

gastnc acidity and leave too much to chance 
as evidenced by the high incidence of recurrent 
or stomal ulcers 

PRE-OPERATIVE PREPARATION FOR 
GASTRIC RESECTION 

There are certain fundamental requisites 
which must be met by all patients submittmg 
themselves for major abdonunal operative 
procedures They are especially mandatory 
in gastnc surgery Patients must reach the 
operatmg table with the stomach empty This 
objective is achieved most readily by place- 
ment of an indwelhng duodenal tube into the 
stomach to which suction is apphed for an 
hour pnor to operation, throughout the op- 
erative procedure, and for about 72 hours after 
operation In patients exhibiting high grade 
pylonc obstruction, a large gastric tube is 
employed for w'ashing the stomach pnor to 
insertion of the duodenal tube Even despite 
this ntual, in 3 or 4 of the carcinomas in this 
group, there w^as still considerable matenal left 
in the stomach at operation Vegetables eaten 
last by the patient a few w'eeks previously, m 
carcinomas wnth high grade obstruction have 
been removed through a gastrostomy open- 
ing at operation, immediately pnor to un- 
dertakmg the resection In large poljqioid 
bleeding tumors, it may be necessar}’^ similarlj^ 
to aspirate the intragastnc hematoma result- 
ing from manipulation of the stomach before 
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Hi ot rc ia ort tf ’ ci<i>p« la Um nlote 

portM] ol «a«ftaa>a*{* TW dp» e/ Lfa» tiusfa an 
<ltg q * .d . The tatoropted tOk aatcre k (ttm hm. 
b, TW comifeud irm^nryidi brlrv tb« tne^cns bmwv 
cafeis A «mfl> nm ai tni^rvtptfd FUktfd aaltirm m 
tores erf fine «Ik cnspletes Lhc SKutonesb llTfe « 4 
•otoret tem to soctnc tba oesKokio to iW (utrlc sQ. 
\a aodixt^ K^ant art fjaerd la da kfiain. Tb* 
rnUcM] (sstTk pooch m trm (bo> tM pes o cofeo. 

On tTo ocoLitons at an carlkr date this 
same sltnation had been obsm'ed withont 
obvious gangrene of the bowel Both patients 
were eiceedingi\ poor risks because of long 
standing obstruction One of the patients had 
also a far advanced tubcrcuJotis- Inasmuch 
as the histologic sections /mm the retro- 
pcntoneal duodenum or jejunum pro-mnal to 
the stoma failed in both instances toabowanj 
evHlenct of tbsue change, the local distention 
was ejpJaincd awai as bdng ‘paralytic" In 
origin. The surgeon was otmerated from 
bhunc and the cause of death was ascribed to 
the general dcHBty of the patient 

In the instance of the padent refemd to 
ibcnt bowew the stigma of protracted pie- 
opcratiN'e obstruction was absent It appeared 


Uiat flight rotation of the promnal afferent 
high on the lesser curvature mav haie 
kl^ed the bowel the cntcro-tnanoraaris cuo. 
stftDting the on]) source for th: escape of the 

doodenaf cDDtenU Into the stomach, ilmdfii] 
0/ the ohser%-alions of C A Dragsledt and kn 
associates with reference to the effect of reU 
tiielv low fntrahnninal pressures upon pre 
venting the return flow of biood from tk 
duodenum. It was reasoned that the iDOit 
hkri) cause of death fa the patient referred to 
above was a dosed loop duodenal obstructoc. 

Together with m) coDeagucs Dia, Li le Ilrr 
and David L%'nn, a somewhat «tmnjr Rtua 
tion was estaijlfibed in dogs by djvTtSog tb 
pidoeui and obstructing the Jejunum a ibort 
dlftaocc bejxiad the duodenojcranal aaglc. 
Death from hj'perthcnnia was almost a uni' 
form finding. The intialuminaJ pxeaiuie b 
the obstructed duodenum was found to vary 
between »o and 45 centimeters of water prts- 
nit Id the dofa. 

These ohservaliora will be rgwrted in 
greafer detail at a later date Su^ ft here 
to aay that since the occurrence refeiitd to 
above took place I bare oaed a forked 
catheter with a tube Id both the ascmduig and 
descending Cmbs o/ the anastocaosis, iritJnt 
entero-anastocDosu (Fig a) Wben entero- 
anastomcBD is nnplo>Td in cardsotna (bat 1 
am omitting it regularly now unce usmg the 
forked inlying duodeiuJ tube) the catheter U 
pulkd down the efferent loop through the 
enlcTo-anastomofis by means of a long tl&- 
gatoT type of forceps with a bhmt nose and 
the tip of the tube is placed weQ into lie 
ascenmng limb of the stoma. Ihaveoowased 
the forked catheter without entcro.anast»- 
mosii in a large number of gastric rrvetiao*, 
including BoTrai virtoaJ subtotal cictucoffor 
loxta-esophageal Jeijons In which to 95 
per cent of the stomach has been saaific^ 

It is possible that mere placeroeot of a straight 
tube through the gastrojejnnal 8naitoor«> 
into the prorimal afferent loop would aenJ^e 
the lame purpose Proper plicemeDt of a 
dhTsion of the fesked catheter Into the afferent 
loop is nndoubtedh the more important cot 

aWeratVin, 1 ct, I feel aUttlc morescOTretW 

the stoma wfD functiou utis/actorily oa 
drawal of the tube 72 hours after operatJcn 
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1 ig 14 Gastric resection for postenor ^all duodenal 
ulcer 1 , The large dilated, obstructed stomach before op 
oration b, Residual gastnc pouch after operation c, The 
excised portion of the stomach (73 per cent) The ulcer is 
shown distal to the unrugated antrum The rugations of 
the corpus and fundus are marked b> contrast The area 
of the excised specimen was 480 square centimeters (Type 
a resection as shown in Fig 13 ) 



Fig 14c 


a day in w inch 2 to 3 grams of sodium chloride 
IS excreted These are probably the most 
reliable tests of satisfactory hydration and 
chlorination Occasional plasma chlonde de- 
terminations serve as a satisfactors^ check 
against the development of hj^ochloremia 
Careful weighing of patients immediately be- 
fore operation and each morning for the earlv 
convalescent period after operation on a bed- 
side scale helps to orient the staff in ascertain- 
ing the status of hydration of the patient (Fig 
18) In patients with low cardiac reserve this 
expedient is most helpful after operation m 
determining the requirement of nater 
Vitamins Bi, C, and nicotinic acid are sup- 
plied in daih doses of 10, 50, and 100 milli- 
grams h\-podermicallv, respectixelj , for a few 
dax s prior to operation, and through a good 
piortion of the postoperative period Patients 
wnth both ulcer and carcinoma have observed 


dietary restnctions usually and have taken, 
often m consequence, an inadequate amount 
of vitamins 

Anemic patients must be transfused with 
whole blood In a few patients in this senes, 
we were unable to get the hemoglobin above 
50 per cent despite repeated transfusions be- 
cause of persistent blood loss from an ulcerat- 
ing carcinoma Patients exhibiting shock from 
massive hemorrhage must have restoration of 
a contracted blood volume b}'^ transfusion be- 
fore operation is undertaken 

SELECTION OF PATIENTS FOR OPERATION 

Ulcer In this clinic, the attitude of both 
internists and surgeons to the ulcer problem 
has been, in the main, one of great conserx'^a- 
tism A large number of patients presenting 
satisfactory^ indications for operation hax'e, 
therefore, been accumulating in our outpatient 
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Fit ^ tn] citnit of cxckldn of futrk tbnc h> (Jv 
iWmriiter rfth prowtire i, la ulcer, adifan of 7j I 
So per nnt of Uk ftooMck lU jcaalroje^tul amtooob 
U tKccMjy to lopin acUorb) ckn b, In caichtcna, oib 
If Ibe lotoe h ki Ibt aatnna, Mzifin of (be cotlrr haacr 
enmtan k oectMaty to aAoed kssraoce (bat tb* <(»—»• 


b iW Mmck kas bm mdlcBM N ^rt. 

Moei, DO ratter bet[»' bIot cr riirlo ira. aak III 
*criflrv(Ijt 9SPCTn3it)of tbcttcwtibnwiKra 
n» BiUniT of tbe Inko pmM fnassOr b »( 
oemlmjrtoo* ■ntH lhele4* tnbra e»»J 4,T«til 

fastitt tutij7 


tl»c anaatomosb ti made It k decidedl> qq 
tale to Iftve the hematoma, m the Ud> 
rciidual gotne pouch, leat It be regOTgltated 
into the trachea, daring recovery from the 
aneathetic. Keeping the itomach coiwUnUy 
ctQpt) dunng the Induction of the aoeathenA, 
throughout the operation, arx] doring the eaiiv 
convaleacence U the best aisuxancc tgalost 
pneumonia, Aapfration into the tradiee Is 
probaUy the most i m p o rtant cause of poeu 
monk in lurpcal patients. Patholofists hare 
directed attention receotli ako to this oc 

CUITCDCe 

Ihe nutntMnal status of the patient sboold 
be sabsfacton In patients who are prac 
Ucall\ totally obstructed, this requirement 
ma^ be extraordinarils difficult or impossible 
tomeetfuUi Yet, I ha\T the impiresaroo that 
the necesaitv for the staged procedure that is 
a prdiminary Jejunoitom\ or gastrojejunos- 
toni\ IS largdy a matter of past history Un 
leas a patient presents most umtsnal cmacia 
tion be can be prepared onDnaril) for a one 
stage gastric resection b^ para-oral feeding 
sup^eroented bj white rr ffiiid can be 
pawed through the stenotic p>loTua. Nopre 
uminarv gastnc drama gc operations have been 
performed m this series of patieiits None of 
the patients were refused gastnc resection 
because of the presence of an obstruction in 
thcpyiorui. 

The usual pJan of procedure in ohstructed 
cases IS to su^\ mtrogen b> giNdng human 
plasma lo 500 to 600 cubic centimeter 
antoimti, haif the quantit\ being gi>'eo twice 


daO) mlravenouslv This amount of protns 
wOl mnmtaln the patient m satisfactory nilro- 
gen equflihclum M\ colleagucf (*6) and I 
have recorded la a pielnniotrv coounimlcatko 
fisewhere our eeperieoce with theiDtnvniow 
adminlstratioD of bovine plasma as s sub- 
stitute for human blood or plasma la the 
treatment of coDtraetton 0/ protein itomcr 
blood rolurae reducllorti. An eniirgcd er 
penence nggests that this agency mav coer 
eventually to p>lay an irnpOTtant rwe as s 
boaplial procedure In the care of patints- TV 
odofic requirement must be met by the ilc" 
IntnvTOous administration of 10 per cent 
glncose ■olulioQ (1000 to 1500 cube onili- 
metera) Not mfrequcntly however feefing 
by a Murphy drip Into the stomach cf boiW 
mnk to which lactose has been iddcd (icc 
grams of lactose to i liter of raili) can be sc 
complitbcd evm though oral ingestloo d i to 
j ounces at a tune may be accompanied br 
xviiniUng or high grade retention. Anothw 
aolation which affords a saiiiftctcar means of 
■upp]\*lng calones (carbohydrate) and pfotnn 
k a mixture 0/ 40 gnna 0/ casein and ko 
grams of lactose In a liter of 045 ssEoc 
solution. 

Satisfactory water and lalt balance an <* 
tennined best by giving enough fluid to Injurr 
a urine output od 800 to 1000 cube ceotimctfrt 





Fig i6 Emergency gastric resection for a bleeding 
gastrojejunal ulcer The patient was 57 years of age and 
the gastrojejunostomy had been done 20 years before Ten 
thousand cubic centimeters of blood was gi\ en prior to and 
during the operation The operation was done in steep 
Trendelenburg position because of the difficulty m sustam 
mg a stable blood pressure The arron s indicate the ulcera- 
tions in the stoma The area of the excised gastric tissue 
Mas 301 square centimeters 

gastric involvement and extensions unfavor- 
able for an operative procedure commanding 


Fig 17 Shock frame employed routmely after major 
operative procedures performed under inhalation anesthe- 
sm Placement of the patient m steep Trendelenburg 
piosition obviates aspiration of mucus or gastnc content 
into the trachea while the paUent is asleep The naso 
pharynx is kept dry by intermittent suction The shock 
frame is of value also in supporting the blood pressure 

cent (31 out of 35 cases) No gastrojejunos- 
tonues were done for mabgnancy The only 
gastrojejunostomy m this group of 100 pa- 
tients was done for a patient with congenital 
cystic disease of the liver m which the liver 
cysts obstructed the pylorus 


the risk of total gastrectomy The 2 remam- 
mg patients exhibited carcmosis of the perito- 
neum and were rejected for even palliative 
partial resection The resection rate m the 
patients explored for mahgnancy was 88 5 per 



Fig 18 Mannerofobtaming bedside weights of patients 
after operation The block on the scale supports the 
stretcher Significant gams or losses m weight may be 
detected readily The weighmg of paUents before and after 
operation should come to be an important item in de 
tcrrmnmg the status of hydration 



Fig 19 Closed anastomosis m the colon a, Lateral 
anastomosis between the ileum and transverse colon after 
rerao\ a\ of a mabgnant tumor m the nght half of the colon 
b, Oblique end-to-end anastomosis m the pelvic colon 
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dmia for Of tlie 4SuIccr»fa tht»*CTtei, 

a faJrlv lar^ number had had antecedent per 
foratlon or hemorrhage Six patients (5 ahxrs 
and I cannooma) were operated upon during 
acti\T maaslNT hemorrhage One boj of 14 
admitted 5 time# for acute massive bemorrhage 
was submitted to extensive gastric resection 
Sir pailenU In the group lid gastrojejunal 
nkcT following an antecedent gaslrojejonos- 
tomy One of these had also a pyionc car 
dooma and a placed therefore In the 
card noma group 

JfaJsgMaiuy Obnously inoperable cases 
arc turned awa) in the medial outpatient 
dmic I am in no posftiou to sa^ therefore 
what proportion of patients in whom the 


rHagnoais of gastric maUgnanc} was made 
come uiUmatcl) to gastnc rescctwn. Of the 
patients admitted to the rnpeal wards, aD 
were explored but i This patient, ihougii 
exhibiting an appamitl} operaWc lesion wts 
found to ba\T supradaNicular and pulmotory 
metaataies. Six patienti were ciplomi but 
not resected For 1 of the* I had done an 
extensive gastric resectiOQ 4 jrars pmiocil) 
for carODoma. On re-exploration, metastsses 
were found in the Hi-er Another had a car 
dnoma in nliing both the knrer csophagnJ 
and stomach and mai not properl) be o»- 
aidcred, therefoee to be a pnmarr 
neophtsm. Of the remaining 4 00 wboa ei 
ploralioQ was carried out t eifailatcd total 




Fig i6 Emergency gastnc resection for a bleeding 
gastrojejunal ulcer The patient was 57 years of age and 
the gastrojejunostomy had been done 20 years before Ten 
thousand cubic centimeters of blood nas giren prior to and 
dunng the operation The operation was done in steep 
Trendelenburg position because of the diflnculty in sustain- 
ing a stable blood pressure The arrows indicate the ulcera- 
tions m the stoma The area of the excised gastnc tissue 
was 301 square centimeters 

gastnc involvement and extensions unfavor- 
able for an operative procedure commanding 


Fig 17 Shock frame employed routinely after major 
operative procedures performed under mhalation anesthe 
sia Placement of the patient m steep Trendelenburg 
posibon obviates aspiration of mucus or gastnc content 
into the trachea while the patient is asleep The noso 
pharynx is kept dry by intermittent suction The shock 
frame is of value alM in supporting the blood pressure 

cent (31 out of 35 cases) No gastrojejunos- 
tomies were done for malignancy The only 
gastrojejunostomy in this group of 100 pa- 
tients was done for a patient with congemtal 
cystic disease of the liver in which the hver 
cysts obstructed the pylorus 


the nsk of total gastrectomy The 2 remam- 
ing patients exhibited carcinosis of the perito- 
neum and were rejected for even palliative 
partial resection The resection rate m the 
patients explored for mahgnancy was 88 5 per 



Fig 18 Manner of obtaming bedside weights of patients 
after operation The block on the scale supports the 
stretcher Significant gams or losses in weight Ton y be 
detected readily The w eighing of paUents before and after 
operation should come to be an important item m de 
termimng the status of hydration 



Fig 19 Closed anastomosis m the colon a. Lateral 
anastomosis betw een the ileum and transv erse colon after 
removal of a mahgnant tumor m the nght half of the colon 
b, Obbque end to-end anastomosis in the pelvic colon 
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cUnici for srtr*. Of the ^^S ulcen m thi* ferkt, 
a faWj Urne number hid had intecedent per 
forallon or bemorrhaffe SiipitientiCsakew 
aj>d I cmrdnoma) were opcnted upon dunng 
actw-e massiN’c bemonhage. One boy of 14 
admitted 5 tune* for acute maMive bemorTbage 
wa* aubmitted to citenahT gastne resection. 
Su pfttfenU in the group had gaatrojcjunal 
ulcer foQcTwiiJff an antecedent gaftrojejttDOf- 
toraj One o? these had also a pyioiic tar 
onoma and b placed, therefore In the 
carcinoma group. 

ilaUcHjiHcy ObvKmsly inoperable cases 
are turned away m the medkal outpatient 
clinic. I am in do position to ia> therefore 
what proportion of patieot* In whom the 


diagnoib of gastric mahgnaocy was made 
come oldmatd} to gajtnc resectioD. Of the 
padenU admitted to the aurgical wards, all 
were explored but i Thb patient, though 
exhibiting an apparent]\ operable lesion, was 
found to haxT Ripradaxicular and pulroonary 
iDctastasca. Six patients were expiored bat 
not resected For i of these I had dooc an 
ettensj\e gaitnc resection 4 years previcwsJy 
for cardaoina. On re-erploiation, metastasa 
were found m the U\tt •\notheT had a car 
dnoma Invohmg both the lower csopbagin 
and stomach and mav Dot proper!) be con 
aidered, tberefore to be a pnmarv gastric 
neoplasm. Of the renumung 4, on whom ex 
pioeatioo was carried out, 3 exhibited total 
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Fig i6 Emergency gastric resection for a bleeding 
gastrojejunal ulcer The patient was 57 years of age and 
the gastrojejunostomy had been done 20 years before Ten 
thousand cubic centimeters of blood was giien prior to and 
dunng the operation The operation was done m steep 
Trendelenburg position because of the diflSculty in sustam- 
mg a stable blood pressure The arron s indicate the ulcera 
tions in the stoma The area of the excised gastnc tissue 
was 301 square centimeters 

gastnc involvement and extensions unfavor- 
able for an operative procedure commanding 
the nsL of total gastrectomy The 2 remain- 
ing patients exhibited carcmosis of the pento- 
neum and were rejected for even paUiative 
partial resection The resection rate in the 
patients explored for mahgnancy was 88 5 per 



Tig 18 Manner of obtaining bedside w eights of patients 
alter operation The block on the scale supports the 
stretcher Significant gams or losses m weight may be 
detected readily The w eighing of patients before and after 
operation should come to be an important item in de 
terrmmng the status of hydraUon 



Fig 17 Shock frame employed routmely afte 
operative procedures performed under inhalation : 
sia Placement of the paUent m steep Trendi 
position obviates aspiration of mucus or gastnc 
mto the trachea while the patient is asleep Tl 
pharynx is kept dry by intermittent suction Ti 
frame is of value al^ m supporting the blood pres 

cent (31 out of 35 cases) No gastrojc 
tomies were done for mahgnancy Th 
gastrojejunostomy in this group of k 
tients was done for a patient with conj 
cystic disease of the liver in which th 
cysts obstructed the pylorus 



Fig 19 Closed anastomosis m the colon a, 
anastomosis between the ileum and transi erse co 
removal of a mabgnant tumor m the nght half of t 
b, Oblique end to-end anastomosis in the pelvic c 
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R«cctJOQ wa* catricd out ai a paHlutlve 
ineasure m 2 paUenU nhlbitiog liver mctaa- 
tud. Adherence of the tumor to tbepancrraa 
Or the tr»nsver»e mesocolon wu not cooud- 
ered u a cootra4Eidlcatjon to operadoa, nor 
w»i eiteiisjve local l/mpb node Involveioast. 
In I aue henrever an attempt to cany too 
far a difficult palllatlNT ceaecum m a mao of 
72 exfubftlngi [arse penduode[iail>-mph node 
maomtiraatd} adherent to the duodew wall, 
eventuated m an insecure dorare of the duo- 
denum with reaultaot duodenal hrtola from 
which the patwnt died 13 da)*! after operatbn. 

Nineteen or iligbtl) more than h^f of the 
resection group for gastric neoplasm were 
over 60 j-ears of age Se^’t^ were 70 or os-er 

Gastrk fclyps In the medical dSme, aO 
patients exhibiting gastrK ijTnptoms with 
negative x-ra) fiodinp arc lobcnitted to ga*- 
troacopic cxammatioiL Polj'pi are found not 
uncDtnmonl) in sudi patients. In the major 
it> we ha\T awaited rocntgcnographlc con 
firmation of their presence before submitting 
the patients to operatioo There are 3 patients 
m t^ series, upon whom gastnc resecUoo was 
done for benign poh’ps. One of these was a 
m«n of With jaimdkr from common duct 
obstmcoocL Four stortcs were removed from 
the ctnnmoo bile duct and the slomacb was 
resected. The large gastric polvp whkh was 
beCevTd to be malignant was louiul to be 
benign. The cooNwleicence was oneventfoL 

THE OPraATIOCN 

All operations In the senes were carried out 
under inhalatkm anesthesia. Cydopropanc 



b, Poiooilan cf ib« carttaona cats u tdbctsi W> •( 
inuU aiatiDC. 


ranforted occauonany by ether was the 
aocsthetJC agent in all cases. All the gastric 
resectioiis sa\e Ihtac for maarive hcroo r Thjgr 
were carried out through a left subcostal in 
Qsion. An udosusJK satisfactory expos u re of 
the entire leaser curvature and mtrtc fundtis 
ma> be obtained through this bcliiocL It Is 
dfatinaly supenor to a nght or left rectus 
masfoD In afordlng acceaa to the upper por 
bon of the stomach. The character of the 
exposure obtained is indicated In Figure 3 At 
the same time the duodenum may be dealt 
sntb readily through the same inntlon Its 
dtsadvautage as contrasted with the vertical 
mdslon ts that it tales a little lon^ to male 
and stiU looger to dose since the intcrmpted 
aOk suture method is used. Evuceratkn has 
not as vet been obserred with this type of 
indstoo. 

TEonnquE or oAsraic usecticm 
The details of cstahCshing the gastfo/cjurul 
anastoconsu after gastric resection have been 
described prcnously The variants In tech- 
nique that have b«n adopted 10 the rocta 
morphosu of the operation arc not many and 
were ahuded to briefly in an cariy part of this 
paper The larger number of the gastnc pa 
Uents in the senea, induding all the ocoplaims 
and the majority of the ukers, were operated 
upon accoring to the Billroth n plan of op- 
eration, pylorus, antrum, and an extensivt 
portioc of the stomach bong removed. In 
testioal continuity was obtained In variably bv 
the Hofmeister plan of rctiocoOc, inferior 
temunolateral anastomosis (Fig. 7) Entcio- 
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anastomosis was performed m all the car 
cinomas m the earlier part of the senes 
and in a number of the resections for ulcer 
With development of the forked catheter 
(Fig 2) to obviate stasis in the proximal 
jejunal loop, entero-anastomosis has been 
abandoned 

The greater omentum is excised regularly 
in gastric resection for malignancy The py- 
lorus and a good portion of the duodenal wall 
are then freed up by dissecting the medial or 
posterior duodenal wall free from the pan- 
creas The duodenum is divided with the 
Petz suturing apparatus, the crushed wall be- 
tween the two rows of clips being cut with the 
cautery The duodenum is inverted by the 
technique described previously In 9 patients 
among the 48 ulcer resections, the duodenum 
was opened during the course of the dissection 
because of the presence of a posterior wall 
perforation This is the invanable occurrence 
in operations undertaken during the course of 
active massive hemorrhage from a duodenal 
ulcer The technique described previously 
constitutes a satisfactory means of closmg the 
duodenum (25) I have had no experience with 
the pyloroplastic procedures descnbed for deal- 
ing with t^s type of ulcer (Sternberg) As has 
previously been mdicated, the consistent at- 
tamment of achlorhydna to histamine stim- 
ulation necessitates sacnfice of 75 to 80 per 
cent of the stomach Because of the great 
tendency of gastnc carcinoma to spread m the 
mucosa and submucosa (Verbrugghen), I 
make it a regular practice, even in lesions 
hrmted to the antral zone, to excise practically 
the entire lesser curvature amputating the 
stomach from i to 2 centimeters distal to the 
esophagus on the lesser curvature On the 
greater curvature, a greater length of gastnc 
wall is left Inasmuch as the only pnncipal 
source of blood supply remaining to the small 
residual gastnc segment, after this type of 
excision, comes from one or two of the vasa 
brevia of the splemc artery, it is very impor- 
tant to save the splenic artery, as well as these 
small branches The usual upper sites of re- 
section are indicated in Figure 13 

There was only i total gastnc resection in 
the group Only 2 have been done in the past 
year and both patients are well ^ A number of 



Fig 21 SchemaUc representation of gastrojejunoplasty 
(WuBstein Roux) as a feeding tube for carcinoma of the 
esophagus A segment of the upper jejunum is isolated, 
the contmmty of the small intestine being re established 
by obbque end to-end anastomosis An oblique end to-side 
anastomosis is made between the aboral end of the isolated 
jejunal segment and the stomach The oral end of the 
jejunum is brought out upon the thoracic wall to as high a 
level as the mesentery permits Maintenance of the patient 
in a steep Trendelenburg position encourages migration 
of the small mtestme to the upper abdomen and lessens 
tension upon the mesentery of the isolated jejunal loop 


Virtual subtotal resections ranging from 85 to 
95 per cent have been done, in which the lesser 
curvature was excised completely, either for 
juxta-esophageal ulcer or for carcmoma ex- 
tending the entire length of the lesser curva- 
ture The left subcostal incision and the 
Hofmeister plan of operation perrmt the anas- 
tomosis to be accomphshed without difficulty 
The success of the procedure depends in large 
measure on leavmg at least one of the vasa 
brevia from the splemc artery intact 


*One additional total ga5trectomy for leiomyosarcoma has been done 
since this paper was wntten The patient did well 
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For scTcnl taontits I hjive been employing 
tbe type of damp depicted In Figure 8 iQ*t«d 
of tbe usoaI PtvT or the Large gutne auaber 
employed initially The vutoe of theae dampa 
lies In thia, that tM clamp can be applied from 
the ri^t nde. Alter n u tixed in place the 
hancDea may be rotated by the nut 

on the upper and lower blade*. Thelikebbaod 
of tearing the feir remaining gaatne veaacU 
near the Bpleen U consderabl) less than with 
the n*e of the atralght damp Further liua 
new damp)* ts eapeoally adaptable for uk In 
the left rabcostal Inaaton. 

The hluatrations made for me b> Air Her 
bert Hnnter mdicatc ntedy the vanooa st^ 
m the pjTOcedtire (Figa. 3 to u) A ipeciaJ 
Him p 6 centlmeteri ID length (Fig 7b)insoie3 
engagement of the pDropjer len^ of titsuea for 
the gaatroieranalonastomcma. Tlje method of 
dealing with the forked catheter It thown m 
Figurei a and lob. On compjletion of the 
the dcfcct In the tranavene me*o- 
cokm la denied hr pladng three futures m the 
anterior gastnc will, about i centimeter be 
h\nA the luture line. The hidsion In the 
abdominal wall is doted with Interrupted 
Buturet of fiite tHh- No drainage Is Inid 
tuted. 



roaroptEATmt cask 

PotUicH The patient la maintained In 
moderately iteep Trendelenburg poaltloo dur 
mg the retm er> period until he u fully awake 
(FTg 17) Great care 11 obtared to niie car 
tain that the indveOlng tube is heeping the 
fiomach empty The naaophaiynx and tra 
cbea are kept free from mucus by frequent 
a^qulratlon with an electiK soctioQ apparttu 
onlil the pwtlent ts fuhy awake. After the 
pabeat is fuDy awake te may take dps of 
water bj moath, and the devatioo of the foot 
of the bed on the shock frame 11 decreased 
graduaOy Slight deration of the foot of the 
bed U mamtainrd, boweicr well into con- 
valescmxe, until the patient becomes quite 
active. Resumption of a ateqi grade of the 
Trendelenburg positxm la cmpjJoyed oolv for 
drops in arterial blood pressure 

ATgwous njoirment of tie ejtiem ibea is en- 
jotned upon the piatient from the very first day 
after operation Nurses, internes, bouse 
officers, irwl staF odmomih the patient to 
move his arms and lep a thousand times a 
day I have the feeling that ose of the 
Trenddenbuig piostion and acthe motwo tie 
important items In thwarting pnilmonar} 
eniboOsm. 

FJtui admiHuIraticn The flmd require 
menu of nrgicaJ piatKiiU ba« been lerj weB 
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defined by Coder and Maddock and their 
associates The careful notation and daily 
summary of the fluid administered, its amount 
and character, the flmd aspirated from the 
stomach, the amount of the unne and its 
sodium chlonde content on the face sheets of 
the temperature record constitute a guide of 
the greatest importance in helping to orient 
the surgeon in the fluid and electrolyte bal- 
ance of the patient In a straightforward case, 
3000 to 4500 cubic centimeters of fluid is given 
postoperatively each day for the first 2 or 3 
days— sufficient to insure a urine output of 
about 700 cubic centimeters daily Of this 
amount 500 to 1000 cubic centimeters is nor- 
mal saline solution (4 5 to 9 grams of sodium 
chlonde) The profound effect of prolonged 
operation and anesthesia upon the loss of 
fluid through the skin by sweating must be 
taken into account in the giving of fluid 
Despite apparently generous admimstration 
of fluid, a lag in urinary evcretion not uncom- 
monly follows operation for a few days As a 
matter of fact, some of our patients excrete 
only 300 to 500 cubic centimeters of unne of 
low specific grant}' dad}' for the first 2 days 
The ordinary surgical nsk may be given fluid 
liberally (4500 to 5000 cubic centimeters dady) 
to mcrease the output of urme in the early 
postoperative penod, but, as w'lU be pomted 
out presently, this may prove a hazardous 
procedure in patients who are poor nsks 
Inspection of records mdicate that 25 to 35 
grams is the usual mtake of sodium chlonde 
as saline solution dunng the convalescent 
penod Many surgeons give far too much 
salt and mvite pulmonary and general tissue 
edema in consequence 
We have erred occasionally on the other 
side and have not given enough sodium chlo- 
ride to replace adequately that lost by sweat- 
ing and that aspirated from the stomach 
(sodium chlonde I'alue of sweat estimated at 
^ grams per liter and 5 grams per liter for 
gastnc aspirations) The deficiency is sug- 
gested when the excretion of sodium chlonde 
falls to less than a gram per dax Occasionallx 
it IS heralded bx somnolence wnthout obxnous 
cause It is startling to note hox\ the adminis- 
tration of sodium chlonde brightens and 
awakens '-uch patients out of their droxxsx 


lethargy An occasional plasma chlonde de- 
termmation serves to onent the staff correctly 
in appraising such situations 

BEDSIDE XX'EIGHING OE PATIENTS 
AFTER OPERATION 

In old and feeble patients xvith impaired 
cardiac reserve, the orientation value afforded 
by frequent determination of the patient’s 
weight cannot be overemphasized as a useful 
guide m determimng the state of hydration 
Weighing of the patient at the bedside xvill 
come to be undoubtedly a routine measure in 
ascertaining the fluid requirements of poor 
risk patients, whose margin of latitude for the 
tolerance of increases of plasma and extra- 
cellular fluid volume is very small I have 
come to feel that the bedside weighing of such 
patients is an indispensable measure (Fig 18) 
As a matter of fact, it is a good plan to ascer- 
tain pre-operatively the weight of aU patients 
prior to ma3or surger}' The loss of water by 
vaporization is so variable a factor that only 
the weighing scale can be depended upon for 
orientation in the patient whose capillary per- 
meability, cardiac or renal reserve border on 
decompensation 

The lag in unnar}' excretion following op- 
eration is a variable factor When a fairly 
liberal quantity of fluid has been given post- 
operatively and ohguna (daily unnary excre- 
tions of only 200 to 350 cubic centimeters) 
persists, it may be extremely hazardous to 
attempt to provoke diuresis by giving larger 
quantities of fluid by vein or under the skin 
This lag in unne excretion is an interesting 
and perplexing phenomenon and deserves the 
senous attention of surgeons 

Weighing within 100 grams of absolute ac- 
curac} may be achieved readily The confu- 
sion in the surgeon’s mind with reference to 
the status of h} dration in poor nsks does not 
concern grams but weight dispanties of 2 to 
5 kilograms and more Only he who has made 
these observations knoxxs how disonented he 
may become in reference to the status of 
h} dration of his patient Most of these errors 
concern the ox'cradmmistration of water to 
patients xnth poor cardiac function The 
heart max be well compensated before opera- 
tion, but with the increase of plasma and 
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eitraccIluUr fluid \-Dluroe which attradA the 
too nberol adrainiUratfen of water compen. 
•atkm bmkx.> 

JoumochuAUi^Diimberof tbae patients 
are In the upper ii« brackets and a number 
present endrace of caidiac damage, we ha\‘e 
reverted largelj to the subcutaneous adminis- 
tration of fluid Intravenous admfnlttratioa 
of fluid accelerates the heart rate not nneom- 
monJi and sow and then a patient aTcnpIalos 
of pain over hn heart if the fluid goesln too 
rapidly Blood piasma, and high coocentra 
tion oi riucDse (lo or JO per cent) moat, of 
course be fiwn IntravenoosJ) 

S/wk The best treatment for shock is 
a\-okiaiict of blood loss. Tlie operatkm b 
earned out In slight TrendeleoburB position, 
the plane of the feet being a few inches higher 
than the bead. This measure bcfpi to support 
a stable blood pressure A solution of 5 per 
cent glucose In dbtOled water is giN-en snb- 
culaneoQsly during the operation qoaatitks 
of 1000 to 1500 cubic centimeters being ab- 
sorbed during the course of a ^ to 4 hour 
operatiosL A small needle is pla^ In one of 
the ankle ntIu throu^ which aaCne solotion, 
DOt exceeding joo enUe centimeters In 
amount, is given. If the blood preeure tends 
to fall or the pube accelerates, a transfuskm 
of 500 cubic centlmetm of dtrated blood, or 
more if necessary is gi\m The shock frame 
shown in Figure 17 Is an Important item In 
supporting the blood pressure after opera tfon, 
On return of the patient to the ward the 
nurse In attendance checks the blood pressare 
frequently daring theeari) conN-alescentbours. 

Tk* biadder So large a pcfceotagc of pa 
tients cannot void after these opeimtlcms that 
I have anne to Insert an Indw^ng lUTthral 
catheter as a matter of routine. Thb prac 
tics helps also in drtennirung scairald> the 
daily tmne output during the eaiiy coovalc*- 
cract. The suVutaneous administration of 
1 to s grams of sulfanilamide avoids the occur 
nmee of pyTloncphntis. 

The tnlytng ikodtjul /i(h< Suctwn is kept 
up continoously until the forked catheter U 
removed 7* hours after operation. The pa 


tlent takes water and other dear fluids by 
month as soon as awake After the tube U 
removed, the diet b Incrtascd gradually but 
patients arc offered fluid and sembolid food 
m tmsD amounts throughout the dsj until 
they can coujA without pain After that 
(about the sixth day) there b little nbjihood 
of regurgiUtioo of food Into the trachea, ^\^leo 
the patleots leave the ho^tal they are b- 
stiucted to take a well baJsDCtd diet. Ulcer 
patients are urged to cat meat again and ihej 
welcome the opportunity Inasmuch as setior 
hydfia b the objectl\e of the surgeou when 
optnlmg for ulcer no dietary rastrktioni 
need be Imposed on these patients. 

The inddcnce 0/ poeumoob la 
this group has been surprisingly tmill, tod the 
few poeumoDias whicn were obsen^ were 
laxTOV benign. H o we v er it would be a serious 
onusBon did I faD to indicate the great pro- 
tective value afforded by the Intiavenou* use 
of sodium sulfathiaml or sodium suifapyri 
dine. Dr Wealey Spmk of the medW serv 
Ice who has been keenly Interested in the 
(hemotherapy oi surgKal inlecbons nper 
\‘wdkind]) the treatment of the pnenmonbL 
The usual dose of sodium lulfsuuaaol was 2 
grams intravmouslv initially an addlUODal 
gram or two bemg given 4 to 6 hours. A 
daily dose of 6 to 8 grama was not eirecded. 

In the older age group of pnuents (70 and 
over) I have conw to substitute «»Bnm tul 
fathiaio) or sodium fulfapyndine for (ui 
fanflamKie m the prevention of urinary tract 
lofection attending the temporary use 0/ an 
iDdarcIIlng catheter feding tnat the drug may 
at the time eicrcfae a bcnefidil influencf 
in thwarting pDcumoma. 

COLDX MlSECnom 

The eiteiwruatiOQ operatkai of Bioch, Paul 
and Mlkulid constituted for jrars the pee- 
f er red method of dealing with a large number 
of the malign «nrii»s m tbc colon Ihc relative 
safety of resection with primary anastomosb, 
whether in the right or left colon has come I 
bcfieiT to supplant largely the crtenonialkm 
operatrou. Complete erosion of metastases in 
lymph nodes m the mesentery can be carried 
outfar better with the primary resectioo and 
local recurrence b certainly less frequent than 



WANGENSTEEN ASEPTIC RESECTIONS IN GASTRO-INTESTINAL TRACT 275 


with the exteriorization operation My asso- 
aate, Dr Orwood Campbell, has for some 
time been an advocate of primary excision 
Surgeons have been somewhat reluctant to 
give up the antecedent or complementary 
cecostomy or colostomy for left sided resec- 
tions In the earher cases, I chose to estabhsh, 
in unobstructed lesions of the left side, a 
simultaneous appendicostomy or cecostomy 
at the tune of the resection Latterly, follow- 
ing Campbell's example, I do not hesitate to 
perform resection of either the nght or the 
left colon without a complemental external 
drainage vent AU patients, of course, have an 
indwelling duodenal tube, suction being main- 
tained for 4 or 5 days Whipple beheves em- 
ployment of the Miller-Abbott tj’pe of tube 
offers an important advantage and considers it 
to be, in his hands, an important factor in the 
reduction of mortality in pnmary resection 
of the colon Our expenence has been that 
suction, apphed to an ordinary mdwelling 
tube from the beginnings will preclude the oc- 
currence of distention In the 14 cases re- 
ported here, the only death occurred in a 
lesion in which perforation had occurred, oc- 
casiomng contamination in the evasion of the 
lesion ^ 

In acutely obstructed colomc malignancies, 
a prehrmnary dramage operation must of 
necessity be done Not infrequently patients 
with mild obstructive symptoms may be tided 
over by a starvation regimen (clear flmds and 
suction apphed to an indwelling duodenal 
tube) and operated upon as though obstruc- 
tion were not present With reference to acute 
obstructions of the colon with great disten- 
tion, I feel it important to reiterate here the 
great value of the roentgenogram m ascertam- 
mg the point of obstruction and in determin- 
ing the site to be selected for decompression 
Cecostomy is to be avoided wherever possible, 
for it IS not feasible to make readily an aseptic 
decompression on a very tense and distended 
cecum On the contrary, decompression can 
be estabhshed in the transverse colon with 
ease and far greater safety to the patient 
In the colon resection group (14 patients) 
there were 10 nght sided lesions and 4 left 

pnm»ty colomc raectionj have been done since 
the time ot ttu» report withoat mortality 


sided lesions Resection was performed in i 
instance in the presence of hepatic metastases 
In I of the right sided lesions (perforated) a 
simultaneous partial exasion of the circum- 
ference of the pelvic colon had to be made 
because of involvement by direct extension 
from the cecum The continmty of the pelvic 
colon after the wedge exasion was estabhshed 
by end-to-end suture No external chainage 
vent was estabhshed The operation was 
undertaken for supposed malignancy The 
pathological diagnosis (gross) on the excised 
speamen was bemgn The histologic diagnosis, 
however, confirmed the clinical impression of 
mahgnancy Prior to operation, the mass had 
been beheved to be outside the colon and the 
resection of nght and left colon was done with- 
out prehrmnary cleansmg of the colon In the 
instance of a reenrrent left sided lesion for 
which a previous excision had been under- 
taken elsewhere, the colostomy, which wa5 
mvolved by tumor, as well as the uterus was 
excised with pnmary estabhshment of intes- 
tinal continuity by end-to-end union Two of 
the 14 patients exhibited bemgn lesions 

Pre-operative preparation for resection The 
unobstructed patient is allowed only clear 
fluids by mouth for 3 days prior to operation 
Three to 4 ounces of mmeral oil are given 
daily during this time and the colon is washed 
out with liberal quantities of water twice daily 
Nitrogen equilibnum is maintamed by the 
intravenous admimstration of 500 cubic cen- 
timeters of human plasma daily Calonc 
balance is approximated by the hberal ad- 
ministration of glucose solutions to supple- 
ment the oral intake The water and salt 
balance are followed carefully even pre 
operatively, as outhned above under the 
preparation of gastric cases for operation I 
have had no experience with pre-operative 
pentoneal vacanation The experience of this 
chnic suggests that, in the absence of a per- 
forated lesion, a well performed closed anas- 
tomosis IS the best protection against 
pentonitis 

Anastomosis Partial colectomies are done 
through a vertical, right or left rectus masion 
depending on the location of the lesion, or 
through an oblique mcision crossing the mid- 
line either above or below the umbilicus In 
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the right colon, iide-to-*ide uuitomotU be 
tween the Qenm tod the trani\’er*e colon U 
carried oat u*ia% (Fig tga) OccaakmaDj ' 
an oblig™ cnd-to-nde anaatornona b done;, 
Ordinanl) » to 3 feet of the terminal Dcran 
are sacrificed with the cetnnn, ascending colon, 
hepatic fleirat, and prorimal traitt\Tr»c colon, 

making posaibJe a more liberaJ ejnaion of the 
lymph drainage area. Further the terminal 
lew feet of the Scam exhibit often a narrower 
lumen than more ptonmaj reacbea. For le 
liona In the transveiae eplemc, deacouhng, 
and pelvic portions of the cciorL an obDqoc 
end to-end anaitonjosli a made (PIg. 19b) 

Podoptnitfe cart Tha parmliefa £n ever} 
way that of the gastrk cases. The only Im 
portant difference Is that the Inlying duodenal 
tnheakept J»ntafor4to5day». Noenemas 
are given. The patient a aBowed mineral oil 
by mouth a dayi after the indwelling doodenal 
tabe ooniea oat 

inSCEUAKEOCS afSECCCrVS 

There were 3 cases m this gnxp (i) a 
gutrojejoncstomy for coagnixt^ cyplc db- 
eaae of the Uw (a) a jejuoogajtroplisty for 
carclrtoina of the eiophagai (3) a duodeno- 
jejaaoatom\ In a patient of 7d for obatractioo 
in the retroperitoneal daodexram occaawoed 
by a fixed ureroovable cardnoma. AO the 
patients rearvTred. In addition, there were 
6 obhqoe end-to-end anastotnoses in the je 
jiinttm, described as a part of the operative 
procedure m gaitrk resection for gastrojejnnal 
ulcer 

Only one of the pcocedores Gated above b 
nffidentiv interesting to ment ipeaaJ mcn- 
doD namely ^junogastroplas^ for esopba 
geaJ cardnoma. The procedure Is not difficult 
to perform and the jejunum serves as a aalis- 
fictory tube for feeding. What fa of most 
Importance with reference to the probfem of 
ultimate reconstruction of the esophagus, is 
that the oral end of the jejunum can be placed 
ordlnarDy wcD above the xfphigd procesa near 
the nipple line. Furtho’ final union between 
a skin tube and the jejunum can be addeved 
more readily th^n with the stomach- An 
obliqae end-to-dde anastomosis is made be 


TABLE L— PlVUIOf OT ilATX^Kt AJCV 
HOSPITAL UOITALirY 



tween the aboral end of the jejanum and tbe 
stomach and intestmaJ continalty b estah- 
Cabed by an obUque end to-eod anaitomoat. 
In all, 5 tach jejuDogastmplasbcs have bees 
made (3 poor to and i since thb aeries) with- 
out boapiUil mortahtv 

In-I BTAUT V 

Tbe bnniediate ranlta of opeiatioc on the 
00 coniecutfar pahests with dosed anuto- 
tre ahiTwn in the acrompanying tables. 
There were 4 Among the gastric re- 

aectkn gimp (83 caaes) there were 3 deaths 
(3 6 per «Qt) In 48 benign ulcers, i^uding 
duodoul, gastric, para-esophageal (4) and 
gastrojejanal {5) there were no deaths. There 
was I anving 14 coloc rcsections and 

none m a group of 3 patients with miscrOa 
neous types of anas to moses. 

OBSESVATIOHS 

It a to be observed that 5 of the 4 deaths 
were due to surgical hlund^ The s avoid- 
able deaths in the gastric uiaUgnancj group 
were due to technical errors the i to obatruc 

<Sm •■WMU TtUa L 
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TABLE II — ^VN/VLYSIS OT CAUSE OF DEATH IN FATAL CASES 


Date of 
opera 
uon 

Name 
age and 
sex 



Survi\’aJ 

period 

C^ose of death 

Hosp 

No 

Diagoosi* 

Unavoidable 

A\ oldablc 

S-3I-HO 

s s. 1 

S9JTS M 


Caranonvi stomach (favorable) 

48 hours 

1 


DiatcnUon of proximal loop of gastro- 
jcjunal anasloTnosis 

S-37-40 


iKCfl 



Coronary 
thrombosis ' 


8-2P-40 

F R 

72373 M 

U H 
dgSjij 

(^ardnoina stomach (unfa\orablc) 



Duodenal fistula and peritonitis 

^1-25-40 

CK 

6 yn M 

U H 
695)541 

Perforated caranoma of colon (unfa\ orablc) 
Colon resection and ciosion of right Ud 
ney and ureter 

6 dan 


Peritonitis anastomosis intact 


tion to the afferent duodenojejunal loop m the 
gastrojejunal anastomosis, the other to an in- 
secure closure of the duodenum The problem 
of closing the open duodenum in the socalled 
irremovable duodenal ulcer, or in the duodenal 
ulcer -with massive hemorrhage, constitutes 
the most difficult task that the surgeon is 
called upon to deal with in gastric resection 
There were 9 instances of perforation of the 
postenor duodenal wall in the ulcer resection 
group, necessitating the tj'pe of closure illus- 
trated in Figure 5 There were 2 additional 
cases in which sealed perforations were present 
in the antenor duodenal wall demanding 
sacrifice of a more hberal portion than usual 
of the antenor duodenal wall Yet, there were 
no deaths among these patients Whereas, the 
mortahty in the gastric neoplasm group was 
8 5 per cent, the mortahty should have been, 
when the avoidable deaths are deducted, 2 8 
per cent 

The death in the colon resection group oc- 
curred m a patient with an adherent lesion 
perforated onto the nght ureter and the retro- 
pentoneal duodenum Autops)^ showed the 
suture hnes to be intact Pentomtis occurred 
from the apparently rmnimal contamination 
(no visible spillage) attending dissection and 
mampulation of the perforated lesion Had 
the imtial dissection envisaged the plan of 
excising the kidney, instead of accepting 
finally its necessity, the area of perforation 
would have been excised rather than broken 
into 

This IS a problem pecuhar to colon resec- 
tions apparently In the gastric resection 
group for malignancy, several instances were 
dealt with in the manner illustrated in Fig- 


ures 4, s, and 12, with evident source for con- 
tamination, but without apparent increase of 
nsk to the patient 

LOCAL USE OF SULFANILAMIDE 

Implantation of sulfanilamide (4 grams) 
was made about the site of contamination in 
the colon case referred to above, but without 
obvious protective value My associate. Dr 
Richard L Varco, following the lead of Jensen, 
Johnsrud, and Nelson (1939), has implanted 
sulfanilamide about complicated gastro-intes- 
tinal anastomoses m dogs with considerable 
lessening of the mortaht}^ of such operations 
This suggestion has been earned over into the 
colon resection group and into those instances 
among the gastne resection group for malig- 
nancy in which frank breaks in the aseptic 
technique were demanded by the type of case 
illustrated in Figure 12 

Varco appears to have established for the 
dog, at least, that the local implantation of 
sulfanilamide about the anastomosis has real 
value It IS to be recalled, however, that dogs 
tolerate large doses of sulfandamide without 
evincing evidence of liver damage Further, 
dogs do not acetylate or inactivate a portion 
of the sulfanilamide administered as does man 
Varco’s studies suggest, as chd Jensen’s earlier 
work, that local implantation is superior to its 
para-oral administration 

This aspect of the problem in man deserves 
thorough study A local bacteriostatic or bac- 
tericidal agent which would be absorbed 
slowly, exerting a prolonged local effect, which 
could be left m the peritoneal cavity at the 
time of operation would be a great boon to the 
surgeon in deahng with the sealed perforation 
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in colon roectioni. JJj eipctience wgjaU 
thit the tUTBcon may rmwi •ealed petforated 
gastric malignana« without apparent m- 
creaaeintbefurgicalrisL In the colon group 
he most bend every effort to ticlu u*op«n4d 
the file of perforation. Should the surgcoQ 
open Into a perforated kcon, placement of 
lulfanllainJde (4 grains) on a E«Tigf ^xmge 
wrapped carefully about the area, ahonld be 
done at once. In the fatal coioQ reaectkta In 
the group aulfanilanude was placed at the 
site of perforation and about the anaitomosU 
on completion of the operation— about 1 bom 
after the break m the aseptic tecbmqac 
occurred. 

In the colon reaection gro up indoduig the 
patient who died perforadoa of the coknlc 
malignancy Into an adjacent loop of smaO 
mtestine was ot pe rve d 3 tnoea. CaraoQmaof 
the transverse colon, adherent to the stomach 
(a cases) may rieceaahatc surmltancoos ei 
duon of a pcntlon of the gastnc araQ In large 
gastne maJjgnandes however Invading 
transvTTie cobn (i case in this aeries) gastric 
resection and excision of the Involved portion 
of the transvexae colon, with performance of 
colostomy were carried out at the firat opera 
tioD with secoodary establishment of con- 
tmnlty In the large bowel 

KIMOTE KEStrLTB 

This communication Is essentially technKa] 
m character and does not propose to deal whh 
the ronote results of operatioiL A few general 
comments bearing iq»n the dioice of opera 
tivc procedure however ms\ not be out of 
place 

TTIE PALLUTIVE OraXATTON 

of the primary Ic^oq with liw 
metastases was done twice m the gastne ma 
hgnandes In this senes and once amoog the 
c^n group A number of other obrioualy 
palliative procedures were done in the gastric 
group in whkh resection was performed in the 
presence of metastatic lym^ nodes which 
could not be removed, when nodules were 
present orer the diaphragm or m the cul-de 
lac. Oue case b of particular mtereit in thb 
counectiou. A synopsis of the patient t his- 
tory foflowa. 


Mn. C H., CaJverrity HotplUl Ko. 6ogj63 aied 
j8 yean »a* admitted to tic gyneoaiaA l ern ce 
for a larse abdominepehrlc ormfi ol a 6 

mODtha m eynancy Tto tnmor (Flj, »*a) «u a. 
cWd by Dr J L. ilcRrirey p^ewetr erf obatetxla 
and cvneeobwy and Piofosoe Robert Merer -pallio- 
loficai attaiift to Dt M Kdrey*! depsrtmeot, 

stated that doplte th bsenee of fastric lymptew 

the adenocaitmoma tranplanted onto tbc 
erraria aad tena wai a KMabed KtolesbeTi 
tunof and bad Iti orifln oadoebtedlj In the 
atootach. 

After reo T ci T from the InkkJ opandon, -tar 
afimbiatki ofcie toojadi was carrM out — anaaS 
tealan bdnf found od the lovr carratore. Gastro- 
KDpSc enmlDatkm confirmed ohserratkia, and 
3 week* after the first opera tk® fastric reaeetioa 
perfonaed A amall lokin ibff^t to palpal bat 
alth few joxtapoaitiona] lymph nodes as foond 
(Fic. b) Beojise 0 / the obrioos lack of aensa] 
fatsolrcsiest, U was postulated that the kskm prob- 
ably had rtread a [defy In the rabmocosa and 
moooea (V erbrnnhen) and that er efak i n of th« 
entire lesser enrratnie was noaaaary The only dh- 
tant mctaatails made oat aaa onall ntvhiU (a th* 
riffat lobe erf the Uvtf When Jt was anc or n e d bv 
iTtiactioe erf the n|it covtsl margin on cmplelko 
orf the deration for the hnpkntetlo erf a oeBots 
h was Uer rtd to be be maafk em. Tbs 
was esdrely free hum tonw 

Is psIUatiTV rnrgery of this viixty jasti> 
fieri? I do not kn^ and do cot defecd the 
thesis tbou^ I am trying to probe its ra 
tlooile. It u obvwus Uiat greater nski sre 
acoepteri for such patients than In the ordinary 
case I bdlrve lucb obvious trsnsgressms of 
tbc usual orthodox indkstiona for operatioD 
can be justified only if the risks of the pD- 
cediDT are not far out of hoe with the hstaid* 
acerpted by standard risks. It Is obvious that 
in the ultimate analysii the surgeou cannot In 
auch a gro up demonstrate the same acetan- 
plishment as m the select cases. 

I mast confess to a feeling orf some disip- 
polntment In krsowlng that i of the pafflatht 
gastric irtcctians are exhibiting already with- 
in 4 to 6 months of the time of reaectioo 
definite evideTicB of progiiwon of thdr dtf- 
ease Yet, I am cheered on to continue these 
apparently aggressive opcritiaai by the occa 
sMoal patient who sui vires a palhatrve resec 
tion done m the pres ence of remaining 
metastatic lymph nodes for jtsjs. I have 
observed survival for a yTar foQowuig cid- 
aion of a portion of the rctropentoneal 
duodenum for a polypotd bleeding tumor when 
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metastases were present in the liver at the 
time of operation Another patient survived 
primary excision of the colon 1 5 months under 
the same circumstances One patient with 
obstruction of the small intestine from a car- 
anoma stiU sunnves 2 years and 6 months 
after a short arcuiting operation The local 
lesion was not exased because of large me- 
tastases in the liver The patient continues 
to hold his 70 pound weight gam since opera- 
tion \Vhat mechamsm has restrained the 
growth of the neoplasm^ If we only knew 
and could mutate or augment the mechamsm, 
the cancer problem would be nearer solution 
The remote results m mahgnanaes, favor- 
able for exasion, m the stomach or colon need 
no defense Our own experience (Bergh) cor- 
roborates the published opimon of a number 
of writers on this score 

DIFPICULTY OP DISTINGUISHING GASTRIC 
ULCER AND CARCINOMA 

Earher recognition is stdl an obviously im- 
portant item to anyone who reviews cntically 
his own matenal In this connection, it prob- 
ably should be said that too large a number 
of gastnc cancers come to operation after they 
have been treated for too long penods of time 
as gastnc ulcer The inabilit}’’ to distinguish 
between ulcer and carcinoma in certain cases 
IS only too well known It would appear that 
surgical exasion holds out less nsk to such 
patients than the “wait and see” policy In 
this senes there were several cases m which 
the histologic diagnosis had to be awaited be- 
fore the true nature of the lesion was known 
In such doubtful cases, more often than not, 
the lesion turns out to be an ulcer, but there 
are m this small senes, 6 cases that proved to 
be mahgnant when the prepionderant pre- 
operative evidence favored a bemgn lesion 

The small juxta-esophageal lesion is a par- 
Ucular problem (Fmsterer, Rieder, Walters) 
Of the 5 in this senes 4 proved to be benign 
A bemgn ulcer here in our experience may be 
accompamed by a low free gastnc acidity 
A mahgnant prepylonc ulcer, however, may 
exhibit high gastric aadity Achlorhydna to 
histamine stimulation is stUIa very important 
adjunct to the chnical, x-ray, and gastroscopic 
diagnosis of gastnc malignancy 


RESULTS OF RESECTION FOR ULCER 

An opjiortumty to foUow patients in the 
outpatient chnic who have undergone opera- 
tion for ulcer is a very gratifying and reassur- 
ing experience The question of what might 
be expected of gastnc resection is beyond the 
limits of this discussion and has been dealt 
with, in part, elsewhere (27) The majonty of 
the ulcers in the series reported here had resec- 
tion of 75 to 80 per cent of the stomach, in- 
cluding pylorus and antrum, after the Billroth 
II plan of operation 

SUMMARY AND CONCLUSIONS 

The closed or aseptic method of anastomosis 
IS an eminently satisfactory procedure for ac- 
comphshing continmty after resection in any 
portion of the ahmentary canal The surgeon 
IS stiU the most important factor in the op- 
erative mortality of resections In the 4 
deaths which occurred in this senes of 100 
patients, there was only i unavoidable death 
(coronary thrombosis) The planned opera- 
tion with studied thought lent to every detail 
of the procedure pre-operatively is the most 
important factor in achieving a reasonable 
mortahty Good anesthesia, trained and alert 
associates, mtent on avoidmg the numerous 
pitfalls which may overtake the patient m the 
convalescent penod, and a seasoned expen- 
ence, all play sigmficant r 61 es m keepmg 
operative hazard at a minim um The blunders 
of the surgeon dunng operation, whether of 
comimssion or omission are usually beyond 
recall and are irreparable On the contrary, 
mistakes made m postoperative management 
are amenable often to adjustment or correc- 
tion by timely recognition, permitting salvage 
of the situation 

There were 3 deaths m the entire gastnc 
resection group (83 cases), a mortahty of 3 6 
per cent In the ulcer group (48 cases), in- 
cludmg duodenal, gastnc, juxta-esophageal, 
and gastrojejunal, there were no deaths For 
the gastnc neoplasm group (35 cases), the 
mortality (3 cases) was 8 5 per cent One 
death m 14 resections occuned in the colon 
cases (7 I per cent) In the miscellaneous re- 
sections (3 cases) there were no deaths The 
resection rate for gastnc malignancy m this 
group was 88 5 per cent (31 out of 35 cases) 
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Roectioof for ukcr It b bchrved •boold 
be lch^c^Td with a morUllty of aberot * per 
cent (onaroldabk mortality) Irt ma 
hpnant group (both itCKoach and colon) a\'Did 
able deaths, doc to errors of the auigeon, 
can nevn be elimlnaled entlrrij probably 
\et it should be postiWe to perfonn both 
gastiK and coionlc rcac iiti oa* with a mortality 
^^gffOTimately 5 per cent (onav-oidablc 

Obatruction of the afferent loop in gaatro- 
jcjonal anastonxms, without gangrene, hllh 
erto uodeserfbed, is pointed out as a Hkel> 
important factor m the cause of mottabtj 
after gaJ^rre resection Death, through tin* 
agenc) maj occur also after gastro- 

jejunostomy in the presence of high grade 

E )'kiric obatruetkm. Oeith occurs about 4B 
ours after operation from b yp e rl henata. The 
oouditbu may be reproduce expeximentaD) 
in the dog Placernrot of a fecked-type of 
catheter to whkh nKtioa b applied 10 the 
ascending and deaceodlQg bmbs of the anas* 
tocaotu elrmi nates the haxird of disteotkiQ to 
th^roximal loop. 

The principles of pre-operatha and poat 
operatrt'e mana^cement In patients undergoing 
gastric or colomc rrsectioos are revsewwT In 
particular It b suggested that the bedside 
weighing scale be emplcned as a guide to 
aar^alning the status of h>'dratloa in poor 
risk patlcotv The km of fluid by xaporbatlon 
b so variable a factor that the urine output 
cannot be used aafelj as the gauge for the 
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with krw urine output whether the water has 
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crfhiUr fluid spaces Tbc latter occurrence 
may threaten disaster in patients with poor 
cardiac reserve 

The aseptic anastomosia. it u behetTd, ex 
tends the range of operability in resections In 
tbc alimentary canal without increawng the 
haianb materially erver those accepted by 
standard or select risks. 
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34 Wangensteen, O H Vscplic p-uslnc resection I A 
method of aseptic anostomosus adaptable to anj 
scRmcnt of the alimcnlan canal (csophapus, stem 
ach, small or large intestine) II Including pre 
liminarj description of subtotal excision of the aad 
secreting area for ulcer Surg , Gi nee A Ohst , 
1940, 70 sS 

25 Idem The problem of surgical arrest of massuc 

hemorrhage in duodenal ulcer the technique of 
closing the duodenum Surgen, 1040, "t 275 

26 WaNGENSTTEN, O II, H M J , II, Kefuen, \, and 

Sttitns, B Intravenous administration of hovane 


and human plasma to man proof of utilimtion 
Proc Soc I Tper Iliol & Med 1940, 43 616 
-•7 \\ VNCENSTFEN, O 11 VaRCO, R L, HW, L J, 
W vtjHiLr, S , and Tr ven, B Gastric ncidit> licforc 
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THE SURGICAL TREATMENT OF GASTROJEJUNOCOLIC 
FISTULA 

DMtOS a PFEIFFER, iLD FA(XS, Pfulideiphl^ Pent«Tlr«« 


T he most dreaded complicatioo ol 
gi 5 tfo-cntero*totny U the formatkm 
of a cnmmon firtuloui commomca 
tion between the ttomach, jejimum, 
and colon dne to the perforation of a ctomal 
or jejunal nicer into the adherent colon \ cry 
aeldom the Jeaion may reaolt tpontaneocaly 
from carcinoma of the itocctach or coioo wUcn 
trapa the adjacent hollow vac ei a «rwl nicer 
ate* throngh their walU. In any crent the 
CDOieqacnce* of *uch a rmL-m are diaaatrou*. 
Pam maj be presoit hut curiootly enooffh, 
may diaappear on formatkrn of the fifpda. 
Stjw ga*tnc indJgeftion occnn whh bddung 
of foul imelRng gav* and, at time*, vomiting 
of material reaemblmgcokiniccoQteota. Diar 
rhea is the rule and nia> be serera. Uodi 
gefted partide* of food mar be noticed in the 
stool Loss of weight beg{ns at once and a 
often rapid and extrsne. Anemia, arl 
tamloosB, and senous fall in leruin protdai 
develop and in severe diarrhea there may be 
deb}'dntion and marked anbalance of chenu 
cal pl«^« stmetnre In a matter of mooths 
or even weeks, the patient’s physical coodldon 
Is reduced to a pomt whldi renders extremely 
dangerous any attempt to carry out the f»ro- 
cedures necesaary for abUboo of the fistula 
and restoration of contininty Furthermore 
•n tisanes adjacent to the fistula are often 
edematou*, mflumwi, and heavily infected 
In thw manner increasing the operative diffi 
culties and Inviting postoperative compUca 
tioni. 

That this picture b not overdrawn Is shown 
by the n»rtaHtT figures. No series, persooal 
or collective, thus far reported has shown a 
mortality of le* than 35 per cent and from 
this ft has ranged up to 63 per cent in most 
iVrnf iil and experienced hands Ifu^iectthat 
a comfJete coPectiTe study If It could be 
made, would r e ve a l the situation as e%Tn worao 

oT l«l*»ooa. das#*. Oarf* n. MO 

s8 


since I have found that single sporadic 
In which operatioa was done in various cHntr* 
by method* hitherto emploved have 
favanaWy resulted fatally and are not re 
ported. 

The chief cause* 0/ death are shock peri 
toniti*, puhnocaiy compDcatrona, leakage, 
nsoaDy from the repaired colon embolam 
arkd hanorrhage. Almcat aH patioU mrrrfng 
to operation have already reached the stage 
of severe malnutrition, efther because of fan 
ure to rtallic the rapid deterioratioo whfdi 
follows fojinatxio of the fistula or because 
of proloDftd fneffedual efforts to cootiol It 
by mrdwal managemeot. Thoe Is no ntedkal 
treatmest for this condition other than the 
measures necessary for rehabOrtatioa pj^ 
to furglcaJ attempt at one On the otbs 
hand to qxnte preopliately without re 
hahlbtarion b almost ei^valeot to a death 
waiTint 

The measure* avaHahk are jpriodpallv 
transfuiiocis of whole blood ancl emraally 
plasma, a high vitamin, high protein and caloric 
diet, aii bed rest Opiam is of value in reduc 
tug intestinal imtablUty and, foe dbrthea 
sud) agents as kaolin and bismuth are beipfuL 
Alkalies are not alwari of value and may be 
harmful as f^Tvitng to increase the danger of 
hypoddoremij- Bv such means, carefully car 
out, CoOcT (peraonal communicatioo) re 
daced his mortalit) from about 40 per cent 
to approximately la per cent In simple recoo- 
ptruction opcratioiis. 

But not tB patients can be rehahffitated *0 
long as the fistula b acbvrfv con\Tying cokmic 
CDOtenta into the stomach and jejunum. A 
p lan b now presented by which thb can be 
prevented, wbereio In tfte vast majority of 
cases symptoms can be axnpkteiv alleviated 
and rapid restoration ol the patient effected 
to a state In which any radical procedure Indl 
cated to remove the fistula ana also deal with 
the nicer diatheii* can be done with no higher 
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mortality than is inherent in the procedure 
Itself 

This plan requires the adoption of pre- 
liminary colostomy proximal to the fistula as 
a first stage In May, 1938 , 1 presented before 
the American Surgical Assoaation observa- 
tions on the value of prelimmary colostomy 
m the correction of gastrojejunocohc fistula 
This paper ated 3 cases of ultra-severe fistula, 

2 of my own and i of Colp, who adopted the 
suggestion onginally made m an earlier report 
of the first case For the argument, reference 
should be made to the paper m the Annals of 
Surgery, October, 1939, but the expenence 
gamed pomted unmistakably to the conclu- 
sions drawn In order to check those conclu- 
sions for the purposes of this communication, 
a letter was sent to each member of the Amen- 
can Surgical Association to ascertain how 
often the plan advocated had been employed, 
with a note of results and observations The 
response was prompt and practically com- 
plete No attempt was made to gather the 
entire expenence of the membership with this 
lesion as it was believed that an adequate 
cross-section of results with other plans ex- 
isted m the literature The replies have 
brought the total of patients treated by pre- 
limmary colostomy followed by resection or 
restoration to 15 All were males who had 
had a previous gastro-enterostomy for ulcer 
with the smgle exception of Morton’s case of 
spontaneous formation of this lesion due to a 
mahgnant tumor of the stomach This patient 
was a female Ten were treated in the second 
stage by gastnc resection, 5 by simple restora- 
tion Fourteen recovered, i died, a mortality 
of 6 6 per cent A bnef summary of the cases 
listed under the name of the contnbutor is 
as follows 

CASE REPORTS 

Case i (D B Pfeiffer ) Male, aged 34 j ears, 
had had gastro-enterostomy for duodenal ulcer 4 
j ears previously The patient had improved until 
the onset of the present sj-mptoms 5 months before 
admission He complained of severe diarrhea, foul 
belching, and a voracious appetite His weight loss 
had been 30 pounds There was moderate anemia 
The abdomen was boggj, slightlj distended, and 
peristalsis hyperactive At x-rai examination 
barium passed through the pilorus but mostly 
through the anastomosis and wrth incredible rapidity 
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through the small mtestine No banum could be 
seen passmg directly from the stomach into the 
colon but by banum enema it was seen to enter the 
stomach at a point proximal to the splenic flexure 
October 2, 1936, an exploratory operation was per- 
formed The stomach, jejunum, and colon were 
found matted together, there was considerable free 
fluid All the adjacent tissues were acutely inflamed 
and edematous There were two separate jejunal 
ulcers distal to the anastomosis Radical surgery was 
absolutely contra-mdicated An ascending loop 
colostomy was done and was opened on the third 
day AU the symptoms disappeared at once After 
the contents of the distal colon had been expelled, 
there were no further bowel movements The pa- 
tient gained 50 pounds in 4 months On February i, 
1937, opieration was performed Inflammatory 
changes were absent, there was no ree fluid, the 
separate jejunal ulcers had healed The onginal 
ulcer had apparently healed The anastomosis was 
taken down without difficulty and repair of the 
stomach, jejunum, and colon carried out There 
was marked distention foUowmg the operation 
Because of the fear of leakage from pressure, a 
simple pursestnng jejunostomy was done on the 
third day Further convalescence was uneventful 
The patient has remained well to the present time 
Case a (D B Pfeiffer ) Male, aged 39 years, 
had had an appendectomy in May, 1927 Simple su- 
ture for perforated duodenal ulcer had been per- 
formed in August, 1929 A recurrent duodenal per- 
foration developed in Februarj, 1937 Suture of the 
perforation and a posterior gastro-enterostomy were 
done Following episodes of pam in the left lumbar 
region the patient had developed symptoms of a 
gastrojejunocohc flstula i month before admission 
to the hospital, June 3, 1938 His present symptoms 
mcluded diarrhea, fecal vomiting, and belching of 
foul gas, diffuse abdommal pain, and a more than 10 
pound weight loss m a month There were present 
moderate anemia, epigastnc tenderness, and hyper- 
penstalsis Roentgenographic examination showed 
the opaque medium leaving the stomach through 
both pylorus and anastomosis and from jejunum 
directly into colon A banum enema showed prompt 
entrance of matenal from the transverse colon into 
the stomach and jejunum On June 8, 1938, an 
exploratory operation was performed The entire 
area of the anastomosis and transverse mesentery 
was found to be inflamed and edematous A loop 
colostomy of the mobilized ascendmg colon through 
a muscle splitting incision m the flank was done and 
opened 5 days later All digestive symptoms disap- 
peared Normal stools were obtained by colostomj, 
occasionally by rectum The patient had a marked 
gam m weight and remained well He was readmit- 
ted 4 months later for the second operation The 
pjlorus was patulous and the old ulcer apparentlx 
had healed Inflammatory changes at the site of 
the fistula were entirely absent Disconnection of 
the anastomosis and a fistula measunng i b\ 3 
centimeters were disclosed The defects w ere closed 
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A pQi»«»trin£fcJai»no(iiy w« doee recovw7 ««• 
oatroitfoL Tw « dotroyetl, the oo^tomy 

clo*«ti, ud tt* i»iknt <SKlart>rd 5 wwki after hk 
dmkriotL Hk orifinl doodrnal nicer fcu been 
reactlrated and roectioo baa been driaeA On 
cment opinkn b tJiat h aonld have been better 
Jntenent to ha-wr rcMcted at the aecood opentlm 
Call 3 (pT Ralph CoJp ) Male, a*ed 49 }-eata, 
had nnderrcjne pocteifax gaatro-enteroatoiny (or 
dn oden al leer on Jannaiy 7 933 Recovery vma 

nerentfni Ttere »ere no yiaptoma loe 3 yew 
Three months before hk aeond athnbdon, April 
j,ifta,thepatirttbe*aiif haeedarrtKa^befcblnt 
Q< foul Kndfii* fai, and a rapid Ion of el|^L A 
barfnm metn* rernled a patrojefioioeola: firtaU. 
Vn ascendlm loc^> etJoatomj was perfonned on 
Jarraarr 9, 93a, and »as opened 00 the alath day 
AU tymfinu diMpptmrri TIk patient ftlned t 
poonds m 3 mootlB. A firtula cooU not be detnoo- 
ttrated by -ray esarninatJoa. Operatjoo waa pet 
f lined on Tnlv &> 038 A hard indammatory 
maai icromoc ttm^cn, am, and cotoa viaa 
(fiKkaed. Tkere was bealed Jefonal olorr 
bdbw stocoa. Tk* fxtid* M <i«x<d A mbtotal 
fiatzlc roeetkm waa done \>j the Uofmekter ante 
coCe method. Repair ol th colon and end tO'cnd 
onloa of the lejtumm was carried <wt There was 
CDodermt pcatopentfre reactkai, but Um patlau 
was wefl by hlaich, 93^ and had nined 3 poonda 
Cm 4. (Dr J It (^bon, J ) Hale, tfed 38 
reart, had nod erfooe poateiior ftatn^teroatodi^ 
for ulcer la 914. The patimt altered the Penosyi 
Task Hoapitai is Harcn, 939, a ith naiked <ti»T 
rhea of 6 we^ daritiio Hk weffht was 6 
pocods there had ben a Ion of poonds In d 
aedia T bertnloak of the ti|ht pper lobe wu 
present the epatam was podth^ A bartnm enema 
ibowed rapid fiTTInj f the stomaidi from the colon. 
Rerene pasca^ was not seen. Medical managemoit 
for 6 wnhs retolted In no dunlstrtkm of du i uli ea 
and a farther »d(ht km of pmnda On H y sp, 
an asctndfin colottomy was oooe Co rale^cence 
was complicated br the appearance of a tesKfer In- 
fiamraatorr mass In the Wit lower qoadiaot with 
fever which cradnaBr snhtid^ The diarrhea con- 
tmneid bot hk wei^t remained ftationary at 97 
poniala As a reaolt of Intenslvf faitiaveooen theiaOT 
with biond and pte^ma transkitioas, bn we^^t 
op pounds in we^s altbcaifti be 000- 
rimu-A to bare one or t» na ar en ieati br lecttnn and 
loTt conddeiible food by direct paaaajo frean the 
rtomach throoeh the Into the cokm and by 

ererse perkta^ fr om the dktal end of the colos- 
tomy On Anfost 939, fastne resectioB Oh 
remorml of the fistoken area hi one maas was earned 
emt with raectlon and anastomosk of both the 
JeJunmn tiA cdIoo. Operative tecorerv was lalti- 
fictoer Two TTwmths kter small mtolliitl ot>- 
ftruction from an dbeaioei in the pelva was r«- 
bcTcd by operation. At pecserit, rear later th 
colostomy b closed aid bn fcneral cooduio k ei 
ceOent. 


Ca*i s (Dt S C Harvey) iftl^ t<ed 4 
yean, had bad a posterio fastro-enterostixaT In 
1914. Moderate relief was bttlned for yrar^ 
thm mawJve henwrrhJns derelopo d - I October 
91A a pyiorectomv was done, restoritiM by Roo 
en I Kelief was obtained only for nooth. R 
operatkm was done hi osg The patient staled tlat 
no oker was femnd Cbdecyilectomr for perf- 
ckolecystic adheskets aas done. Impforcmefit as 
bort, followed by oker symptoms and repeated 
tarry ttool>. K was admitted t New naven Hos- 
pital tn December 9^^ CaDdderahle reBef i 
btaloed by medical manamment bat hk cvmp- 
toms recamd d an operitloa as dofl elsewberr 
for klonal leer Eedrioo of the ker was caerted 
rat iriih rcsectioa of the old castm-enteroatocar 
and the maklnf of new one Hk svmptoms per 
akted, nd the patient was leadmitted to hew 
Ham Hoapltal b J oe, 937 A^ab the patkst 
hnptnved on the Sippy rejiiDefl. H was reaiairtial 
yean later wreu pr e s toua ly he had befon t 
have scTCT T dUrrhea, pasaafc cf undoxested b 
the tool, npld kaa of poonds m wrffbt A 
patro-blestiiial scries revemled ajeartroj jono<x£c 
fistula. Hk (eneraJ condltlOD stQl remained res 
•oosblv lood. On Jane 6 U9. pediralnair 

double bamled Denatcesv was On Jane 30, 

9J9 . Ok E fmekt type of pstrf raectkB u 
earned oat. Reeovnr waa uormtfal. An aid to- 
eod anastcKscwk cf coloe was dcoe. TV Dees- 
«ny wia cdosed Septasbcr6 939 OaNnei 
bevy <139, the patteu was symptom free. 

CA»t 6. (D J T Prieatiey hi yn CCnlc.) ilak, 
afed 43 ytsin had had pi^erioc tartm-ecteros- 
tocay fw ulcer to 933 Temporarv tehef had been 
obtaJned. For the last 3 yean, the tatieat had had 
severe dkithea with paasase of ouupsted food od 
loss hi wn(ht cf 3 pounds. Hk serum protef 
was 3 7 On Aorat 3 939, prodmaJ traasiena 

erjeatomy was qom. Aadles aa prefect sD the 
basua were edematous. General fanpnTretnrtl re 
suited but leaiare of lastnc omtents frean the dktil 
nmh of th cnkatcan occurred ontil thw ss 
plnpfd A tranifusinn was pro on hurast t, 
939 Serum protefn as j.9. A partkl gastrectomy 
by the pewterior Pdiya msthod and cfcisiTe the 
colra and JeJnnam were anied out Cocvilcsdinco 
waa uneroitlal On Decemher 939, the patieat 
was wrU and had gamed 35 poank. 

C*« 7 (Dt C Mathew^ J ) Male aged m 
jearajhadonderfoneposterioTfaflro cntctostoaiyior 
akerinhiay 9»o. TTienatient was well for years, 
then rec u trence of the tucer svTDpeoms took pkea 
Two months brfore ha admasaon to San FrancH® 
Hospital, severe dianhe* began with vomHi^ot 
foul materiaJ and rapid km f 5 prandi m wofM- 
A baAam enema bowed gastroJefinocBlM: &st^ 
Opciatkm wm pierfanned ra Jane 93^ The 
erSon ss detadied and repaired, the JeJou m ru- 
laiied Th ga tfo-entercistD<ny was sot 
down Coovalcsceece was Morm 
stopped but ulcer svmptcons persisted. Oa kis n 
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admission to the hospital, September, 1939, a gastro- 
3e]unocohc fistula again was present There was 
further loss of \\ eight (present weight 97 pounds, 
best weight 180 pounds) Hyperpcnstalsis w as pres- 
ent An operation nas performed on October 10, 

1939, an exterionzed cecostomy was done All the 
symptoms disappeared The patient gamed 34 
pounds in less than 2 months A second operation 
was earned out on January 16, 1940 Inflammatory 
changes were absent The colon w as freed and closed 
A fistula 3 centimeters in diameter was disclosed A 
gastnc resection by the postenor P61ja method was 
performed Recovery was uneventful The patient 
has been well to date 

Case 8 (Dr C Mathewson, Jr) Male, aged 
39 vears, had had a perforated duodenal ulcer in 
1939 Closure of the ulcer and a posterior gastro- 
enterostonn were earned out, but the ulcer svmp- 
toms persisted In 1938 a marginal ulcer was diag- 
nosed The patient was readmitted Januar> 31, 

1940, with symptoms of a gastrojejunocohe fistula 
of 2 months' duration Severe dianhca was present, 
pain had disappeared but there was much belching 
of foul gas and some vomiting A considerable loss 
of weight had occurred Hyperpcnstalsis was pres- 
ent A banum enema showed a gastrojejunocohe 
fistula, banum by mouth did not show it Barium 
passed from the stomach to the colon in 30 minutes 
On February 3, 1940, a loop transverse colostomy 
was made There was only one stool by rectum after 
the colostomy was opened There was a gam of i6yi 
pounds m w eight m 5 w eeks Re operation was done 
on March 3, 1940 Inflammatory changes were 
absent The colon was detached and repaired A 
fistulous opening 5 centimeters m diameter was 
found A postenor P61ya resection was performed 
Some wound infection developed Otherwise re- 
covery was uneventful A banum enema later 
showed that the repaired colon had opened to some 
extent (had colon been functionmg this would in 
all probabihty have caused death) Seven weeks 
later, however, the colon was closed with good re- 
covery 

Case 9 (Dr R R Graham ) Male, aged 42 
years, had had a postenor gastro enterostomy 3>^ 
years previously for severe ulcer symptoms and re- 
peated hemorrhages Improvement took place for 
6 months, then recunence of the symptoms de- 
veloped Three weeks previously the patient had 
felt something give way in the abdomen followed 
by vomiting which became foul Diarrhea which 
scalded the skin around the anus occurred The pain 
ceased but the patient lost 20 pounds m 3 weeks 
On September 9, 1939, an ascending loop colostomy 
was done All of the symptoms stopped The patient 
gained 18 pounds m i month ("This man's progress 
following the colostomy was unbehevably dehghtful 
After a week, one could wash the distal colon without 
any going into the stomach ” R R G ) On October 
^Si 1939. re-operation was performed A shght 
edema was still present about the area of the lesion 
but not of any moment The colon was separated. 
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a fistula I by inches was found The colon was 
repaired, and the jejunum transected and anas- 
tomosed A subtotal gastric resection by anterior 
P61va method was performed Convalescence was 
complicated by massive coUapsc of the left lung 
with some pneumonia but recovery was good Fis- 
tula closure, 3 weeks later, was not entirely successful 
due to infection but was completed readily later 
Rccoverj' to date has been complete 

Case 10 (Dr A W Allen) Male, aged 56 
vears, had had a gastro enterostomy 10 years previ- 
ouslj Diarrhea and typical symptoms of gastro 
jcjunocolic fistula were present The patient had 
lost 30 pounds On September 14, 1939 a nght 
colostomy was performed The patient’s general 
condition was much improved though the 3 pound 
weight gam was not impressive On Januarj 6, 
1940, a subtotal gastrectomy was performed with 
transection and anastomosis of both the jejunum 
and colon Prompt and uneventful recovery oc- 
curred A gam of 27 jxmnds in 6 weeks took place 
Colon has closed and patient is in excellent health 

Case II (Dr H Trout) Male, aged 40 years, had 
been treated at Veterans Hospital, and the records 
are sketchy Posterior gastro-enterostomy had been 
performed 4 to s years previously for ulcer S> mp- 
toms of marginal ulcer had been present for about 
18 months, foul breath, diarrhea, vomiting of fecal 
material for the past few months Medical manage- 
ment gave no improvement A gastrojejunocohe 
fistula was demonstrated An exploration was done 
in August, 1939 The general condition of patient 
w as wretched He w as little else than skin and bones 
Local edema and inflammation were present around 
the lesion An ascending loop colostomy was per- 
formed (“I don’t think I ever saw a patient’s 
general condition improve more quickly ” H T ) 
A second operation was done S to 6 months later 
The patient’s general and local condition were en- 
tirelj satisfactory Excision of the fistulous tract 
and restoration of continuity were effected Re- 
covery was uneventful The patient was placed on 
ulcer regimen to prevent reactivation of the origmal 
ulcer but he has remained well and has gamed 30 to 
40 pounds m weight 

Case 12 (Dr J J Westermann ) Male, aged 
42 years, had had a Roux type of gastro-enterostomy 
(no ulcer established) m 1934 In 1936, an explora- 
tion was earned out for a supposed marginal ulcer 
The attempt was abandoned “because of adhesions ” 
In 1938 (J J W ) the gastro-enterostomy was un 
done, the ulcer was excised, an entero-anastomosis 
and high gastro-enterostomy were performed thus 
closmg the previous stoma In 1939, a jejunal ulcer 
developed i m below the stoma The gastro-en- 
terostomy was undone, the jejunum was repaired 
pylorectomy and piostenor P61ya earned out A 
subtotal resection was deaded agamst because of 
the technical difficulties The patient’s symptoms 
reappeared and a gastrojejunocohe fistula occurred 
in January or February, 1940 In May, 1940, a 
transverse colostomy was performed The pam 




ikB rtfiered, ppedle ud aouriibmait Impnmd, 
tltboofta «u laM ei Uqoldi Cliragii Uk odc*- 
tomr OnJalj^, 94a, mKipoukn tu euded oqL 
A cabtotil putnc reaectkn, t Pdl^Y utccoCc npur 
of tbe jr mrmTTi, mctkn of the coto cad mac*- 
tcBDijrii, j huKktfxnr *«re Am^ f CooTckcnsKe 
rerynaaotk I cttrunte the (ardrcl of thb pctkot 
to the peo eace d the rrictwny I J W ) 

Ca#* 3 J J MortoB.) Femcle, cjed 53 
)rQCT«, coaplaioed « increutni epi^cttik pcln, 
ncmec, end rosutiof for 6 maota*. anctetioas but 
DO dkirhec, cM c «ei(ht ioM of 5 potindi. \ 
beriom thowed npU pesan fiotn cpfenic 

fVxare of the colon to the rtomcch end jejuram. 
Bcmm SKtl c^vtd e &stsU horn the po^ «cQ o( 
Uk ttcncch to the )ejanam end cokm. On hley 5 
040, eo expkrntloti wu cerrVd oct. A krfe miee. 
th tiee of e leiie onnfe end thooght to be cmio- 
nnmjtTi i wjj rcve i Jcd which fnewtred the ttomeefa 
end bowd bot wee othowite free. A trensTcne 
cokwtotnr fcJloulng the Denno method wei done. 
The ped«l coanlocaice we* reeionehfy tin- 
erentiuL Fifteen deyt leter the J jtmetm w» freed 
repaired The (Mtrocofle me* wee eiri t od - A 
enbtotel gaitiectomy w** perfonoed br tf* Hof- 
mrifter operetioo end-to-a»d unJoc of the cedon 
wi* f^rrL-d ooL ( Soipfiiinxly comioTteHe con- 
raleacence. J T M.) 

Cxet u- (Lh J D Bhterd.) Male, cfed 4* 
jeen a admitted t the boepitel In July pto* A 


^Miv^tmeteanr had beea done 8 yenn prrd- 
ocahr f rbwiffial nlca R had mnemed cD for 
7 year* Hb hbUvy indicated the dmkpcaeat ct 

JeJonaJ nkef yea perpioualy end gutro- 
iejonoafk fi*tnla j weeks pt crilo uily In that 
period be had bad aevere dlan^ and had lost 3) 
pooad*. Fkiid and chemkal balance wa secirra 
and an rnenorijiag ceennomy a periomd 
Prwnpt ccMaric* of tbe diarrhea a*l pin ol 
pconds in 3 aeeki renlted. On Ancmf 7 ^°> 
fastro-antemctoiny wu iffWL ena-to-ad 

aseptic aniatOQiocis of th jefnnain and cf the coloa 
wu performed The patlest'i cotmlesceoce wa 
ocfealfnh 

Casa J ^Dr F ^ Euaoft.) hliV?, had 
gutJoWJgaociallc fi«tnW of aome dnntlcn. Oeneni 
coodltkm of patient wu oMtlsfactory In May. 
P40, an asceadlnt coloatomy by the Ileriiie methed 
wu earned onL Then wu cooftant faititlcg 
discfaaixc from the distal openki^ The patient cce- 
dnoed to koe wriffat and stren^ In lOM 
hecaiae unpcmriniait •eetned odiuaUe aapowlble. 
be wu re-operated op on A Twy large firtnla a* 
fonad and difficult penetiitfnf ulcer into pancreas 
Sobtotal reaectloo wu carried cnL The patlmt 
Mrrt rinrti Amj cftfT opetaOoti becauM of 
leaHnj fWMti»TT«I i tTim p with (obphrenlc a b a cen 
rr woold hare done mndi better if I had done 
Dorlne typo f pyknic exektrioo faiftead of attempt 
Inc to dkaect tim dnodennin. F W B ) 



Fig 3 Second stage, second method (preferred), partial Fig 4 Preferred method Subtotal gastrectomy , ante 
gastrectomy, excision of fctula, repair of jejunum, restora- coUc gastrojejunostomy (P61ya or Hofmeister) 
tion of contmuity (P61ya) 


EVAXUATION 

It IS now possible to re-examine the con- 
clusions and recommendations ongmaUy made 
in the hght of the findmgs m the present 
senes of 15 cases These additional cases 
represent the expenence of a relatively small 
group of Amencan surgeons with this plan 
in a penod of only a httle more than a year 
The important conclusions referred to were 
that (i) the loss of food from the stomach 
into the colon is ordmarily not significant, 
(2) the rapid weight loss and general deteno- 
ration of physical condition is not due to 
starvation from this food loss nor is the diar- 
rhea caused by the entrance of gastnc con- 
tents into the colon, (3) the important cause 
of senous symptoms is the contmued entrance 
of colon contents mto the upper gastro-m- 
testmal tract, (4) loop colostomy proximal to 
the fistula abohshes symptoms, thus perrmt- 
tmg rehabilitation to the pomt that adequate 
corrective surger}-^ maj safely be done upon 
the fistula 

When tliese statements are considered m 
order, it is found that no detailed information 


as to food loss into the colon is available m 
3 cases except that sjunptoms are said to have 
subsided after colostomy In 3, however, it 
IS stated that no bowel movements occurred 
after the colostomy, m i mstance for as long 
as 4 months Yet each of these patients had 
been havmg severe diarrhea with marked loss 
of weight There was prompt gam of weight 
m each case In 5 patients tiiere was more or 
less loss into the colon but diarrhea ceased 
and weight gam was about as satisfactory as 
m those patients who showed no loss at all 
mto the colon The explanation of this cunous 
observation is to be found m the fact that the 
entrance of colonic contents mto the upper 
gastro-mtestmal tract sets up irntation and 
violent hyperpenstalsis This is a common 
chnical observation and is confirmed by the 
roentgenologist In my first case Stewart ob- 
served banum to pass m a rush from the upper 
jejunum to the lover ileum m 3 mmutes 
Mathewson has given me the notes of a case 
of fistula m a patient sirffermg also from active 
pulmonarv^ tuberculosis upon vhom he has 
performed the preliminary colostom} with 
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milked impnrvemcnt b general cooctttioti *nd 
ceeiition of darrhei- The •econd lUge b 
being deferred for mixunora hnprovcmcnL 
TTie remukihlt coofinnitorv oba^’ttkwi fa 
thi* cue came about thro ugh the difficulty m 
TTuilnt a tam g the ooloitoni} as a coirqJcte one. 

On two occaakins the coloitora) retracted and 
both time* the re-cntrance of colon contcnta 
bto the dbta] bop caused diarrhea. On both 
occanon* repedr of the colostomy was foQowcd 
by stoppage of diarrhea. iIaU>ew*on aUtea 
(personal CDmmunfcatJoo) that experimental 
wort Inspired by this ohservabon oonhrmi 
that the entrance of cobmc contoita into the 
Jejunum causes diarrhea. Tbs then may be 
tliK full explanatkm of the diarrhea and ap- 
pearance of undigested material fa the atooU 
so often noted. In addition to the daturhance 
of nutrition dac to hjpexpcristalria, dls- 
torijed digestion, and absorption It u highly 
probable that the aheorptioo of the t^c 
prodocta present in the colon when Intro- 
duced bto the upper dlgestire tract must have 
a deleterioua effect upon the general condition 
fiot It u oeceacar) to state th*i fa aocne 
cases there may be ODojwlerabie loss duectly 
into the cobn- Priestley and Westermann 
each noted anooriag loss of duids from the 

G timal end of the coloatocny but fa the fint 
ance it was stopped by pluggbg and in 
the second was not serkroa In Gibbon ■ pa 
bent there was large and serious ktu Into the 
colon after colostomy with contlnoance of 
diarrhea lack of the prompt and striking 
ImproTement almost unlformlv noted. How 
ever this patimt had active pulmonary 
tohcmikwas. After the colostomy some sort 
of fatra abdominal inflammatory complka 
tion occurred with formation of a mass m the 
left lower abdomen which gradually sabsided. 

In spite of this, impiwemait was slowli 
brought about aided by Intravenous vitamin 
treatment and he was able soccesafoUj to 
mate a gastric resection Note howc>Tr that 
2 months after this operation the Mtient had 
■man mtestinal obstjnctian requmnf opera 
turn from which he recovered, and his present 
condition is gceJlenL It seems likelv that 
the mtra-abdominal complication after colos- 
tomy interfered with amah mtestinal fimctlon 
and caused the upper gastro-mteilinal otai- 
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tents to be shunted Into the cobn The Uler 
occurrence of actual obitiuctixi fortito iHi 
assumption The onlj fatal case fa the series 
(Bancroft) also leaked freelj from the colos- 
tomy and failed to get relief Operation w« 
done upon this patient fa the belief that fur 
thcr rehabilitation could not be accomplahed. 
The fistula was very lar^ Reseetbo wa* 
difficult because of Iw lying duodenal ulcer 
Death ocaured as a result of leakage Ircm 
the duodenal stump. 

These observations enable as to restate our 
CDoduBOQS with sh^t modlflcationa. It t» 
dear that the tj^pical diarrhea, km of weight, 
and deterioratlcm of general condition are 
commonly due not to gastric or jejunal loo 
Into the colon bat to the entrance of feces Into 
the upper gastro-fatestinal tract. It is itrfk 
fa^y demonstrated that symptoms are 
ordmarily abolished at once b^ protunal loop 
Qokatomy In a small minority of cases fm 
poTtaot loss into the colon may occur and may 
continue after colostomy Aa to the of 
ilia phenomesoo not are araS 

able. It s not due to the tin of the fiitsk 
alooe. It occurs too sekkim to vitiate the 
beneflta of preUmmary ceJostoeny which has 
other advantages besides. 

It IS noteworthy that the ortl} death fa the 
series occurred fa the only patient in whom 
rehabibtatioD could not be effected This 
fortifies the opuuon already stated that many 
pabenta cannot endure the neceaaarv sergerv 
while fa thor depleted comhlioti. All 

pre-operative measures availahle should be 
emptoved before operation and this appGc* 
also to prehminarv crJostotnT or jejunostnmt 
performed in an attempt to improve the con 
ditfan of an almost Inoperahle patient. Ser 
era! inch attempts have reiiilted fataDr 
Jejuoostomv has occasronallv helped but m 
geoeial has failed to impro\T nutation. It 
no such stiikitig effect as coioatoruy The 
mformatloQ reccivrd shows dearly that there 
art a ennsderabb number of patients who 
cannot be rehabilitated so bog as the colonic 
fiitula continues to pour its products into the 
upper gastro-mtestinaJ tract. Some cases 
re*ch a state fa which even colDstomv cannot 
be withstood. Muller ADcn Goldai, and 
McKlttrici have sent the notes of soeb caw* 



PFEIFFER SURGICAL TREATMENT 

The operation of choice in these patients 
IS subtotal gastnc resection This may be 
necessary because of conditions at the pylorus 
but even if the ongmal ulcer seems to have 
healed experience shows that sunple restora- 
tion of contmuity is followed by reactivation 
of the ulcer m at least 20 to 25 per cent of the 
cases CoUer (personal communication) after 
an expenence of 40 per cent mortality ap- 
preaated the necessity of rehabihtation by 
every measure before attemptmg cure by 
operation After this regimen was mstituted, 

2 patients died, but smce that time he has had 
a remarkable nm of 16 operative recoveries 
with one stage operation However, only i 
resection was performed The remainder were 
simple restorations accompamed m 5 mstances 
by pyloroplasty for stenosis of the pylorus 
l^eady there have been two recurrences of 
duodenal ulcer I do not deny that patients 
who are or can be brought m good general 
and local condition may be operated upon in 
one stage by the expenenced surgeon with 
reasonable mortality Allen’s aseptic resec- 
tion is technically of the highest order but it 
restores the patient to his ulcer diathesis as 
already mentioned 

A suggestion of ment in the one stage op- 
eration is to avoid the danger of leakage from 
the repaired or anastomosed colon by brmging 
the ends out of the incision for later closure 
m the Mikulicz manner Both Lee and Joyce 
relate successful cases done by this plan That 
leakage from the repaired or anastomosed 
colon is a chief danger is a well known surgical 
fact It IS also known that the best way to 
prevent such an accident is to defunctionate 
the colon This is another advantage of the 
operation here recommended There is then 
no nsk m droppmg the colon, because it is 
functionless Mathewson m his second case 
actually found by x-ray a small leak which 
had produced no symptoms Later, con- 
tmuity was restored without mcident If a 
double-barreled colostomy is to be left for 
later closure, why omit the superior advan- 
tages of prehmmary colostomy for rehabihta- 
tion and greater secunty m correction of the 
fistula? 

It is proposed, therefore, that the standard 
treatment for gastrojejunocohc fistula consist 
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of prehmmary colostomy to be followed at an 
appropriate interval by subtotal gastnc re- 
section with the necessary repairs or anas- 
tomoses to re-establish contmuity A sunul- 
taneous jejunostomy by the simple purse- 
strmg method may be an advantage Or m 
its stead the double lumen tube passed through 
the anastomosis will msure agamst distention 
and afford an avenue for fluids later, if needed 
Naturally, parenteral fluids, transfusions as 
mdicated, and careful chemical balance are 
essential m every case Ascending colostomy 
through an obhque lorn masion is suggested 
as answermg the purpose and being well away 
from the field of the second stage A left 
rectus or paramedian mcision should be made 
for exploration of the lesion If conditions 
seem to favor the one stage radical operation, 
it may be chosen but the surgeon must re- 
member that he will be workmg m a field con- 
tammated by mfection from the colon If 
prehmmary colostomy is made, the explora- 
tion will at once reve^ the site best avaulable 
and as distant as possible from the field of the 
second stage No senous exception can be 
taken to complete cecostomy or nght trans- 
verse colostomy Harvey chose ileostomy but 
this IS less suitable if a considerable mterval 
IS to elapse, as it must m depleted patients 
Concermng the mterval, it is usually a matter 
of weeks or months before maximum improve- 
ment has occurred and the second stage 
should not be burned 

SUMMARY AND CONCLUSIONS 

In summary then it may fairly be concluded 
that 

1 The most senous consequences of gastro- 
jejunal fistula anse from admission of colomc 
contents to the stomach and jejunum rather 
than from loss of food from stomach through 
the fistula 

2 Loop colostomy proximal to the fistula 
is the best means of rehevmg s3Tnptoms and 
facilitating rehabflitation 

3 Prehmmary colostomy permits subse- 
quent correction of the fistula by the neces- 
sary radical measures m a clean field and pro- 
tects the repau of the colon 

4 The operative mortahty, 6 6 per cent, is 
shown to be greatly reduced by this plan 



THE SURGICAL TREATMENT OF ACHALASIA 
OF THE ESOPHAGUS 
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T he tenn idaU*ia, applied to the 
dinlcil ij-ndrome chariirttnted by 
dilatation and hypertrophy of the 
eaopha^fui with non-orgamc ob»tnic 
tion of the can^ ts employed with the fuD 
rraJT ration of its pathogenic ngnificance 
Numenma other deaignationi ludi as, cardio- 
spasm phrenoipasm, eacqihagectasia, mega 
e»opha|;aa, khopathic dllatatkin of the eaopha 
gui, etc., have been used dearly reficctinf the 
controversial opinions regarding the ctioloCT 
of thla distreaaing malacty No attempt 
be made here to dkcuat thae various thcoriet 
as they have been tdequatefv reviewed in pre 
vioua publKatkiM (3 4, 11 51 68 71 71) 
How e v e r we are mdined tcrwird the paiho- 
genic coo ce pt which b implied by the term 
achalasia. 

The surgical Importance of thb cooditloQ u 
not suffioently realised aod has been muu 
mised probably too greatly Although its in 
ddence is oot high It occun with saffioent 
frequcDcj to deserve more mtcniire CDnader 
atkm. Moersch (47) coosiden it one of the 
most common daaases of the eaopbagua. 
Guises, la 1935 stated that during the prrvi 
cnis 6 years bad examined esophagoaoppi 
caDy 946 patients aui of number 165 or 
174 per emt, had achalasia. With the excep- 
tion of caronoma it was the moat frequent 
caose of esophageal obstmctioo. "nus oWr 
vahon has also been made bj other inyeatl 
gators (8 76) Achalasia comwised 17.8 pet 
cent of esophageal lesJons In Walton s senea. 
At the Ma>T) Chnlc more than »oo cases hB\T 
been observed ( 6) Uodonbtcdlv m the ma 
lontv of rxiM patients can be treated coo 
servativelv bat a certain number will require 
surgical intervention. Of 805 patients tXMted 
conservatJN’dv by hloeisch (48) 71 per cent 
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were oimpletely relieved. However Walton 
and Hm were unable to obtain such a high 
inadcnce of good remits by these mort coo- 
servative methods. In Wachs seiica of jj 
caaea, 16 or 30.3 per cent, required sorglcil 
therapy Thos, ft may be stati^ tht a uttle 
less thm a third of the cases will not be coco, 
pletdy relieved by conservative measurei and 
the majonty of these w 31 jirobably necesiitate 
more radical thexapenticprocedarta. Wbaeti 
evei3 patient should be giv en the benefit of 
consovativt treatment first, if such meatura 
do oot accompbsh adequate relief of syinp- 
toma in a reasonable pomd of tune surgical 
uiter.TntJc* should be conmdertd. Undonbt 
edly in the past there has been too great t re 
caJdtiaoce on the piart of the phyridan to 
inabtate uch measures with the result that 
many patients who could be cured have been 
permitted to continue having distressing msn 
ifcstatsoos for years and even to dermp ir 
reparable cnmphcatiOQs. TTui has been d« to 
some extent to the prevalent ImpressiOQ that 
the nsk of operative thcrapv is consldertbly 
greater than of consemtive therapy ActniDy 
however the mortahty of the latter Is only 
■ligfatlT less than the former In Moosch’s 
(48) senes of 804 patients treated coaserva 
tlvely 9 died from splitting of the csophagot, 
} di^ ^ starvatioQ, and 13 died at bo^ Of 
339 collected cases in which cardioplasty tod 
csophagogastrostomy were the procedures per 
iocmed Acre were 10 oc 4.1 per cent, deaths 

(s*) 

The varied pro ce dures rh«f have been ad 
Tocated and cmpicA'ed In the surgical tre^t 
merit of s'*^***"* H earl y reflect the diTeisity 
of opinion and the conflict of views regirtfing 
the etiology and pathogencKS of this condi 
tion 

In a pirev» us pahhcation reviewing the sub- 
ject (51) these pcocedures were d s trifi ed as 
foQcrwa 


*9® 



OCHSNER, DeBAKEY ACHALASIA OF THE ESOPHAGUS 291 


I Operations directed at the dilated esophagus 
A Excision of wall 
B Esophagoplication 
C Esophagostomia thoracica 
II Operations directed at the cardia 
\ Dilatation 

1 Retrograde 

2 Transgastnc 
B Plastic 

1 Cardiomvotom\ 

2 CardioplastN 
C Excision 

I Cardiectom\ 

D Deviation 

I Esophagogastrostoraj 

III Operations directed at the diaphragm 
A Phrenotom> 

B Transposition 

IV Operations directed at the nerve suppl> 

\ Vagectomy 

B Sympathectomy 

It IS considered inexpedient to attempt here 
a detailed presentation of all these surgical 
therapeutic measures as they have been ade- 
quately reviewed in a previous publication 
(51) However, it may be desirable to indicate 
briefly the rationale of these procedures and 
to descnbe succinctly their nature Those 
having the most rational basis m our opinion 
will be considered in greater detail 
Based upon the assumption that an artifi- 
cial reduction in size of the markedly dilated 
esophagus would correct the condition, Jaffe, 
m 1897, suggested excision of long strips of the 
esophageal wall and closure of the resultant 
defects This was first performed by Rei- 
smger, 10 years later Based upon a similar 
rationale, Meyer (36, 37), m 1911, performed 
esophagophcation by sutunng together two 
longitudinal folds of the esophageal wall In 
addition to this Meyer did a vagolysis Be- 
cause of the poor results obtamed m 3 cases 
Meyer (38-40) concluded that a plastic pro- 
cedure similar to the Hemeke-Mikulicz py- 
loroplasty was preferable Freeman’s proce- 
dure, based upon artificial reduction m length 
rather than width, consisted of exposing the 
esophagus through a cervical wound and pnll- 
ing upward on it until the portion below was 
rendered quite taut ’ and then mvaginating 
the upper segment mto the lower so that an 
mtussuscepUon was produced Zaaijer’s (81) 
procedure consisted of gastrostomy and then 
esophagostomy after preliminary thoraco- 


plasty to bring the chest wall nearer the esoph- 
agus In this way everything the patient 
swallowed was discharged through the eso- 
phageal opening, collected, and then emptied 
into the stomach through the gastrostomy 
These procedures attacking the dilated 
esophagus are obviously irrational and at pres- 
ent are of histoncal interest only Because 
the obstruction to the passage of food is appar- 
ently at the cardia, operative procedures di- 
rected at this structure seem to have a more 
rational basis As early as 1882, von Mikuhcz 
(41) had propounded the concept reflected by 
the term cardiospasm and had drawn the 
analogy between this and spasm of the anal 
sphincter associated xvith a fissure It seemed 
logical, therefore, to assume that dilatation of 
the cardia would be a rational corrective pro- 
cedure, and, m 1903, von Mikuhcz (42-44) 
performed this operation which consisted of 
exposing the stomach through a laparotomy 
incision and introducing into the cardia an in- 
strument resembling a glove stretcher through 
an incision in the anterior wall of the stomach 
In this manner, he was able to stretch the 
cardia until he could introduce two or three 
index fingers through it very readily The 
procedure was modified by Rotgans who per- 
formed the dilatation by forcefully mvagmat- 
ing the antenor wall of the stomach up through 
the cardia in order to avoid possible peritoneal 
contamination by opemng the stomach In a 
previous pubhcation (51) we collected from 
the literature 80 cases in which patients were 
treated in this manner Of this number good 
results were reported m 70 8 per cent, failures 
m 10 I per cent, and deaths m 8 9 per cent 
The procedure is obviously not without dan- 
ger and accomphshes little more than dilata- 
tion by the natural oral route 

Mikulicz’s view that a true spasm of the 
cardiac sphincter existed m this condition 
widely prevailed at the turn of this centurj’^ 
Under this influence, Gottstein, in 1901, pro- 
posed extramucous cardiomyotomy similar to 
the Ramstedt procedure for hypertrophic py- 
loric stenosis However, this operation was 
not performed until 1 2 years later by HeUer 
Whereas some (17, 82) subsequently stated 
that one incision was sufficient HeUer em- 
phasized the necessity of two longitudinal in- 
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diioni, one antcoor utd ooe pastenor Of 
104 casei collected the aatborv (51) in 
which this pnxedure wu done the results 
were report^ as good In 76 g per cent, im 
proved in 5 7 per cent, recurrences hi 13-4 per 
cent, and the mortality was 3 J per cent 
Another plajtk protore first suggested by 
Manreddjln 1903 and petfonned by Wcndel, 
7 years later Is analogous to the HemcLe 
Mikalkz (13 14) pjloroplasty Whereas this 
piTxedare consists of Innsing knmtudinaOy 
thmn gh the entire wall of the caroia and su 
tnnng the defect transversely the modifies 
turn pimjosed^ Girard, In 1915 laanalogous 
to the Fredet U cber (p 79) type of pyloro- 
plasty and consists of masing longitudinally 
onl\ down to the mucosa and then sahtring 
the resultant defect transversely The obvi- 
ous puipcBc of the latter procedure is to avoid 
the opening of the lumen with eo ns eqoent per 
itoneal contamination. Of 36 cases coBected 
from the nterature In which canhopiaat^ was 


perfonned good results were reported In 93 i 
per cent, recurrence ui a.fl per cent, and the 
mortality wis 7 £ per cent (51) 

The procedure of rrririfigi o< the M 
lowed by esophagogistrostomy was originally 
propoaed by Rum^ In 1897 bnt wii not 
taku srriouily un& 23 jreais later when Bier 
performed the operation m a case reported by 
Pnbam (5^) Such a radical pcocedare U 
hardly justified m the presence 01 a benign Ic 
atom In crar opuiion the procedure d tsu t k g 
the most oon^eratton and based upon the 
Boondeit rationale is csophagogastiostooiy 
Thia may be performed as a si^-to-iide anas- 
tnmmis between the esophagus and stomseb 
thus ahort-arcmtbg the cardiac orifice or 
preferably In a manner similar to the Finncr 
gastiodoodenostomy The former was ori^ 
□ally done by Heyrovity In 1911 and the 
latter by Gidndahl In igr6 although Lam- 
bert, m Z913 had accomjidisbcd the tame end 
\ty crushing the qiur with forceps. The objec 
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tLe left lobe of the bver as suggested by Lam 
belt (Fig i) After the pentoneom m Indsed 
crvTT the esophagus at tie Bte of its reflection 
on the the esophagus is freed or 

annferentially or sharp and Want chsaection, 
A sJing of umbihcal tape is placed around the 
esophagus to permit traction downward as It 
13 mobfliicd from the hiatus by Uont di»cc 
tiOD With the index finger (Fig t) In this 
manner the esophagus Is grad oafly pulled down 
mto the peritoneal cavit\ for a distance of 
about lo centime ten. A step of umhiGcal 


tape U tied tightly around the uppermost por 
bon of the mobfllxed esophagus (Fig 3 a) 
Tbia eiteBeDt tec hn ical nggertkm of Frotamc 
serves a twofold purpose (1) It prevents ipfll 
age from the esopliagus abovT during the 
tcanoiis and (a) it Is a means of anchoring tie 
fundos of the stomach to the esophagus by 
placing the anchor lutorc around the tape 
thus avoiding tearing the friable esophageal 
wmlI(FIg 3 a) After the first postencsr row oi 
inteminted <^dng cotton sutures are placed 
($1 S3) an inasioa is made paraHefing thh 
row of sutures, through the stomach and 
esophagus and carried through the cirdu 
(Fig. 3 a and b) The second posterior row of 
SQtores is appEed as a continuous througb- 
and through sbteh, No 00 chromic catgut 00 
an atraumatic nee^ being used, and Is tlmi 
brought antmoriy as a Connell stitch (Fir 3, 
bandc) This is followed by a final row 0/ io- 
tmupted Lcmbert cotton sutures (Fig 3 d) 
A few interrupted cotton sutures are used to 
taefc the diaphragm to the esophagus and to 
the fundns the afaywh 1 b order to avoid 
tractiDD on the suture line (Fig 3 d) Tbe 
strip of umUDcal tape bed arrn^ the euph* 
agus IS cut and remored. Rrinforcemeat of 
the anastomotic Hne by an omental graft as 
suggested by PaJogjisy (54) may be done. 

Operative procedures directed at the dk 
phragm are based upon tbe concept, originally 
post^ted by Stuethnidi and Hacker that 
the conditreii is the result of overactivitv a 
faihire of relasatloa, or an inco-ortfination of 
the diaphragmabc cr u ra. This theory is re- 
flected in the term phrenospasm” proposed 
by Jackson On this basis, Battlfr in 1914 
suggested dinsioo of the chaphragmatic cruia. 
\ amprt who obtained comutentlv poor re 
suits following this procedure finally coo- 
chided that it was irrationaJ. In 1913 von 
Hacker (to) suggested m addition to enlarg 
mg the diaphragmatic hiatus, drawing the 
esophagus down and straightening It out. 
Because Turner (73 74) obtained ody i good 
result In 5 cases be finally disccmtinoed u sin g 
this opera bon 

Surgical procedures (Erected at the nerve 
supply of the esophagus in the treatment of 
a^alasis are based upon entam c EnIr al and 
experimental observations whkh have been 
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presented m an attempt to explain the patho- 
genesis of this condition on the basis of a nerv- 
ous mechamsm A detailed discussion of these 
numerous observations which form the basis 
of this concept is considered inopportune here 
and the reader interested in this phase of the 
subject IS referred to a previous publication 
(51) Suffice it to say that in general they may 
be classified into those incriminating the va- 
gus and those mcnmmatmg the sympathetics 
Accordingly, the surgical attack has been di- 
rected at these respective innervations Va- 
gotomy was performed by Meyer, in 1911, m 
addition to esophagoplication but because the 
results were poor he finally concluded that the 
procedure was of no value Similar results 
were obtamed by Sauerbruch (65, 66), Rieder, 
and Jirasek Of ii collected cases in which 
vagotomy was done, only i had a satisfactory 
result At present the procedure appears to be 
of historical significance only 

Probably the first to attack tlie sympathet- 
ics was R6calde (58, 59), who, m 1924, advo- 
cated decortication of Auerbach’s plexus He 
performed this operation on 4 patients and 
obtamed a good result m 3 Ten years later, 
Kmght (28, 29), on the basis of extensive ex- 
perimental investigations, placed sympathec- 
tomy m the treatment of achalasia on a firmer 
foundation Performing his experiments on 
cats because the neuromuscular mechanism of 
the esophagus in these animals more closely 
resembles that of humans, he was able to dem- 
onstrate the presence of a true sphincter mech- 
amsm at the cardia Moreover, he showed 
that bilateral vagal section reproduces the chn- 
ical and pathological picture of achalasia and 
that the condition can be reheved by sympa- 
thectomy He also showed that m the human, 
the sympathetic supply to the cardiac sphinc- 
ter IS derived chiefly from the left side of the 
cehac plexus and distnbuted along the left 
gastric artery Accordingly he advocated 
sympathectomy by excision of this artery and 
the surrounding fat and nervous tissue Of 5 
patients operated upon m this manner by 
Knight (30, 31) and Adamson, i was com- 
pletely reheved, i was consideralily improved, 
and the 3 others showed signs of recurrence 4 
Since then others (6, 35, 64, 69, 70) have re- 
ported the use of this treatment but the re- ^ 


suits m their cases have not been very impres- 
sive A somewhat different techriique of 
sympathectomy was done by Craig, Moersch, 
and Vinson These authors reported a good 
immediate result m a case of achalasia treated 
by bilateral resection of the cervicothoraac 
sympathetic ganglia and trunk We used a 
similar technique in a case previously reported 
in which a diagnostic procaine hydrochlonde 
block by the antenor approach (49) was fol- 
lowed by rapid passage of banum through 
the cardia as determined fluoroscopically 
Whereas immediate improvement followed the 
operation, several weeks later there was com- 
plete recurrence Recently Mitchell stated 
that the high incidence of failures followmg 
sympathectomy may be explained on the basis 
of the great anatomic variation m the S3mpa- 
thetic supply to the cardia and the consequent 
difficult}' of completely interrupting these 
pathways 

SUMMARY 

1 The surgical significance of achalasia is 
emphasized Whereas the majority of pa- 
tients can be effectively treated by conserva- 
tive measures, slightly less than a third will 
require surgical intervention 

2 A number of surgical procedures have 
been devised and advocated and may be clas- 
sified in 4 groups (i) those directed at the 
dilated esophagus, (2) those directed at the 
cardia, (3) those directed at the diaphragm, 
and (4) those directed at the nerve supply 

3 The rationale of these vanous procedures 
IS indicated bnefly and their nature succinctly 
desenbed 

4 In our opimon the procedure deservmg 
the most consideration and having the sound- 
est rationale is esophagogastrostomy The 
preferable technique is desenbed and illus- 
trated 
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SOME FACTORS INFLUENCING THE CURABII IT\ OF 
CANCER OF THE STOMACH 

THOMAS ^ MULLKN M D V \.CS S*fl Fr*»a*co. CiCforaia 


A MOST recent report on dcatlu from 
aJl cauiei In the Boretn of the Cen 
iui tboin (faring the period 1910 to 
iQjSuteiiii Hid Inexormble liHTrase 
from >T«r to >Tar in the percenUge of death* 
from cancer Thu b true of no other f ii<^ of 
death Ibted. Ei-en dbeuet of the heart at yd 
tcadentnl ckaUu, while larger in total amount 
»how a ranalion from j-car to j-ear Cancer 
of the stomach b one cif the most depreasing 
phases of this whole subject and consdtotes a 
Urge part of the clioJcal problem of cancer It 
QomMbe* 35 per cent of all cancer caoaeaoDe 
third of aJ] cancer deaths, and result* in more 
than loe fatalities eim dt) la the \-ear 
The probleni is recef viog Ixiaetsuig thought 
as U shewn by the ei'er-grawing Dumber of 
artldea wntten upon the subject an aiTtage 
of 175 titles annuall) for the past few yetia. 
Thus, an cnonDOus amount of information 
bearing on the taodence, pathologv treat 
ment and statistics his been acounmated It 
b probaUe th«t cancer of the stomach rareli 
occun In the oonnal stomadi, and also that 
the mkmj tjpes of chronic gastritis, ttrophic 
and hvper^daatlc, arc frequent precorsori. To 
speah of irritatkn alone as a cause It not 
Indent unless another factor susceptibility 
whldi is probabi) Inherited be added The 
chemists nave ibown the Importance ol the 
common factor In the sj-nlhelk carcinogenk 


compounds, the phenanthrene ring sjitem. 
Among the substances occurring natoiaH} In 
the bod} and cootrunlng thb particular ring 
sjatem are (nwiian hortnone, male bonnone 
cholesterol and the bDe sods. From ooe 
of tbcae djoijxhobc add. Cook i^mtheslied 
meth>’kholar»threDe a strongly caidnogenfc 
agent, and Needham suggests that from not 
mail} occurring compounds a deranged me- 
tabolism maj produce specific carcu»Eenlc 


Fr«o tS* S^wrr ol Cdiicinl* 


rronud b«fc»» tko Ctauc»l Lco*mo •( lb* ^aiBvn 
■f SOTVow. Oox* JetAoT i. 


substances in the bod\ There u high cstn 
gcmcactirit) Inman} synthetic hi-drocarbor 
whose caranogrnjc actJnt} ha» long bee 
known (i i ) and this raa} be soggestuT in idei 
of the fact that cancer of the stomach occui 
roost frequentli In the male ind at the b\tih: 
tionar} period. There is much conflict in ih 
Hteratore the general attitiadc being one c 
pessimUm and the Impresiion given Is ih* 
under the present coodltioas the disease i 
hopeless for over 05 pier cent of its victlmi 
That the iltnation is not so entirefv dc^wnU 
however U mtaled b} tbc number of report 
of OUT* of 70 or more }W* after lurgKaJ a 
daon of the growth. In a large number 0 
cases wfthout metastasi* 48 per cent were Irv 
Ing 5 }Tan after reaecUon (3) and that tber 
are mini more who die without the dunce 0 
being mduded ID this group b shown b} ^^ar 
wicx s studv that in s^ per cent death iotn 
veued before metastasis occurred, UTicn th 
oeoj^um was stifl confined to the stomach, 51 
per cent of all patients upon whom resectia 
was done were alive 5 years later and go pe 
cent of patients enmmed 10 yeais or roon 
alter resection were found to be Irvmg uofm* 
I 1 \T* (33) The other nde of the picture anc 
that whida leads to the general pcasi m t itle at 
htude is (irawn b} ^laex, Boyce and ifcFet 
ridge Saltzstein and Saadweisa, and most re 
centlyby AbrahamsonandHIntofi whofoCDc 
that out of the total number of cases seen ool) 
4.6 per cent 74 per cent and 54 per cent 
reqwctrvTlv were arocnable to suigiad treat 
ment. It Is %’ery probable that these lattei 
figures dose!) approri/natc the true rituatlor 
for the countT} at Urge There are many othei 
reports eqoafl} gkwmr and the vast majonlj 
of surgeons must admit that they have ncvei 
seen a cure of gastric cancer 10 thdr owt 
pracrict. 

Owens estimate* that there are 450 000 per 
ions with cancer now IKmg In the Unlteu 
States. One third of thb great number 01 


•9S 
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1 ig I Cancer death rates Number'pcr ioo,ooo"‘csti 
mated population, Bureau of^Ccnsus 1940, vol g, p 849 


150,000, should approximate the number of 
cases of gastric cancer If the average percent- 
age of resectable tumors is i8, there are prob- 
ably 27,000 resectable gastnc cancers in the 
countr}^ at this time Pack and Livingston 
estimate the number as in excess of 10,000 
and the truth is somewhere between these two 
figures The small part of these potentially 
curable patients who are given their chance 
for cure is shown by the fact that only 3,000 
gastnc resections have been reported in the 
United States during the 50 years of gastnc 
surgery while m the same penod 1,500,000 
persons have died of the disease (33) 



Fir 2 Death rate per ic3o,ooo estimated population 

It IS quite evident that m spite of repeated 
emphasis placed upon the subject the public is 
not yet conscious of its senous import, and the 
profession is not usmg to the greatest advan- 
tage all of the mformation at its command 
The cure of disease ordmanly depends almost 
entirely on the spontaneous power of the or- 
gamsm to repair itself Our therapeutic efforts 
only set the mechanism in motion, and, smce 
natural defenses against the cancer cell are 
usually not marked in gastric cancer, our ther- 
apeutic efforts must be instituted before all 
power of repair is completely lost In cancer, 
as m other diseases, there is an acute and a 
chronic form, although we are very prone to 
overlook the possibility of the latter’s exist- 
ence 

We speak of the moperability of cancer 
of the stomach after symptoms of a few weeks’ 
duration as though the process dated from the 
onset of those symptoms, when in reality it is 
much older In many cases the consciousness 
of symptoms comes only after they have re- 
peatedly recurred and gradually become in- 
tensified Limitation of the growth to the 
stomach does not necessarily mean that it is 
of recent origin (27) A pre-invasive state may 
exist for a long time and mild and unrecog- 
nized symptoms might be thus explamed The 
fact that cancer begms m the stomach as a 
limited disease and may persist thus for a long 
time has been stressed by MacCarthy, who 
now thinks that this occurs more frequently 
than he onginally stated The occurrence of 
a long history has frequently been noted m 
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vouDgpatlcQUbvFnedelL Fictontliaj which G^tfroad 

hiflnencc the ctmblEtv of the ditcue tre thoie ^ * p er ct^ o( 4 j 
whkh make poaiibie the reaagnftion and the rrujted) 

prompt furpcal treatment of the procoi dar ». Ua^wd[H 
mg thii »tage. ThcBc factor* pertain firat to *■ 
the patient and second to the phyiician and t tod bekUa 

may be conaideird tmder the alhteriti\*e head- ®- ■{^jetsu 

Ingiof (1) a •enBtfve patient (3)aBu^ex>u* i. 
rllnici an (3) a itodbu* and tearching rocnt 9 at*»rjiuden 
Mologift and gartroKOpiit (4) a supertkiD Ouhimoo 

ful *1115600, j so 

Tfce seantirv ^ind It \i a fact th«t moat rrmcnil) 

pcnon* consideT a mild degree of ga*tnc dla- 
cocnfort to be a part of the normal procea* Ci»Jh»S» 
of growing older and the word* ‘mdlgeation 4 E r^cufr o 
ana “dywqala to moat minds signify an on- £ 
comfortable bnt entirely benign proce**. Yet 1 Rfimiluitai 
within these two word* 1* the wnole rtoty of ^ Dkni»» 
eariy gaatnc cancer aMnptomatology It 1* Hank 

qmte necesaarv that the pubbc be Impreaacd u OimAaJly boi 
with the dangerou* ngnincancB of the *\Tnp- E«SS*dbtr 
tODU of indigeatiOQ and dyipepsia, aod while y iSmdi t- 
there B iome danger of creating a cancer pho- 
bla, that ia ItaeU would oot be an entireiy evil * ^ t b 
thing River* m a study of a large group pre tkee/fTBp 
anting dyipep^ u the mala fvinptom found *■ “ ' 

op to 14 per cent of carcmoma in female* and a 4 ( 
up to 36 per cent in males from 40 to 70 year* tsaar 
of age In a itudy of the varioo* report* upon ' 

the eady lymptom* of cancer of the stomadh 
it is Do^ thst there 1* a predominance of Host of thi 
tho*o lymptom* which are imiaDy called “in called those of 1 
digestion or diTOcpsIa. Devine describe* i» Imedare not us 
different form* ^t this may take. The dlag was evidently 
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Host of these i>'mptom* could be truly 
called those of simple djwpepda. ThoK under 
Imedare not usual]} due to eariy disease which 
was evidently not commoo in the cases upon 


DOSLS of e*ri} caiKer of the stomach cannot be 
made on dMcal factor* alone but it is necei- 
larj to make a tentative dtagnosis based crpoo 
an eariy recognition of symptom* whkh are 
suggestive. In order to bsve these broo^t to 
OUT attention It b neceasaiy that the patient 
be aouitive enough to notke them and he 
most be taoght that (i) the abrupt onset of 
dv*pep*ia In a person who has bem wdl pre 
viously (a) epIgastrkdistreaB, (3) loeiof appe 
tite or a change In food desire, {4) weakncB, 
«n <4 (£) an nnosual famll} history of cancer 
are suggestive and ommoua *tgn* whkh shouM 
be reported to u*. 

Symptoms listed by vanou* autbon indude 
those of late as wrll as those present in eariy 
dbeaae. 


whkh these lists are bised, as Is seen in the 
percentage of resectabfUty niepreTalentidea 
of the tyzQptomatoiogy of the dnease h based 
on more or less advanced If the {fisg 

Dods Is to be made while the patient b stil] 
weD as It most be If we win Influence the 
curabQity he will have to be educated to the 
nwH of being sensitive to mild degrees of gas- 
tric dbcomlort, and be will fall into one of 
three dasKS (i) those who have oerer had 
digestive dbturiiances before, (j) those who 
have t»«d previous digestive disturbance due 
to either organic disease or function*] dbturb- 
ance, or (3) those who have no digestive dis- 
turbance biit rather complain of some debOi- 
tating dbease. The patient who b Kisitive to 
mild degree* of d iges tive dbeomfort fa not the 
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emaciated, cachectic, and vomiting person who 
has suffered from pain and increasing distress 
for from 8 months to a year before seeking 
medical advice He is much more likely to be 
ruddy cheeked, and there are 7 to 8 chances 
out of 10 that he is a male, wth r chance m 
10 that he is under 40 years of age There are 
8 chances out of 10 that he will fall into the 
first group, those who have had no previous di- 
gestive difficulty He is not greatly impressed 
with his symptoms but is much more apt to be 
annoi'ed by them He is really not sick and 
may have difficulty m descnbmg his complaint 
being only able to state that he has a “little 
stomach trouble” whose beginning he can 
definitely date He is still able to pla}'^ 18 holes 
of golf and notices that there are days when 
he feels quite well His central complaint, 
however, is one of dyspepsia or indigestion or 
epigastnc discomfort He has lost that sense 
of well-being foUowmg a meal that was once 
his and its place has been taken by a con- 
sciousness of having eaten He may complain 
of fullness, a smaller capacity for food, a tend- 
ency to eructate, a feeling of motion or of 
warmth m the epigastnum, and occasionally 
mild nausea His discomfort is exactly and 
vividly described over the radio many times a 
day and recommendations for symptomatic 
relief are glibly given At this time and even 
later relief may be obtained because these 
symptoms are apt to be remittent or intermit- 
tent The distress may be intensified by food 
or It may be relieved by food , it may be worse 
as the stomach fills or as it empties The story 
may exactly simulate that of gastric ulcer as 
to penodicity and rehef by food and alkali as 
It did in 40 per cent of the cases studied by 
Jensen and Rivers The symptoms may mimic 
the early story of any of the other diseases of 
the stomach or of any part of the gastro- 
intestinal tract from the esophagus to the colon 
because early gastnc cancer has no typical 
pattern One should not expect pain as a symp- 
tom, however, it might be advisable to con- 
sider the epigastnc discomfort, complained of 
so often, as a type of pam occumng m an 
organ ordinarily insensitive If the patient falls 
into the second group— FnedeU states that in 
patients under 30 over 50 per cent have had 
the_^symptoms of ulcer for an average duration 


of 4K years, while Walters and Walton found 
this histor}' in 20 per cent— hanng had this 
previous digestive trouble, the patient will 
have grown familiar with its pattern If he is 
sensitive he will note ivith the onset of more se- 
nous trouble that there has occurred a change 
in the degree or rhythm of his symptoms This 
IS an important fact in the diagnosis of gastnc 
malignancy Food now tends to increase the 
pam rather than to relieve it, and there per- 
sists a constant mild degree of nausea with 
occasional vomiting One cannot, however, 
depend upon this change, as it ma}^ not occur 
Mffien it does the patient is apt to be more 
alarmed than is his physician, and herein lies 
a danger in that there may be some delay be- 
fore the cause of the change is thoroughly in- 
vestigated The functional dyspeptic, who for 
years has been uncomfortable but relatively 
healthy, notices the onset of new and more 
persistent symptoms— nausea, more or less 
continued discomfort, and the onset of bad 
health m place of previous relatively good 
health The patient who falls mto the third 
group may note little digestive disturbance, 
but fatigue and depression are prominent He 
suddenly tires easily, is less able to do his 
work, IS more comfortable when rechmng, and 
needs more sleep He loses interest in his work 
or in his hobby and is physically unable to 
carry on without great effort, he has to spur 
himself to do what he formerly did ivith zest 
This lack of stamina is mental as well as physi- 
cal Pernicious anemia may be thought of and 
treatment on that diagnosis be instituted 
This progressive weakness is a prodromal sign 
m early cancer of the stomach and is due to 
metabolic changes and the products thereof 
which are essentially toxic and due also per- 
haps to some other factors of metabolic dis- 
turbance as yet unknown Having noted these 
symptoms, so often mild, the sensitive patient 
IS fortunate if he falls into the hands of a sus- 
picious clinician, the second factor influenang 
the curabihty of his disease 
It would almost seem that physicians might 
be divided mto two classes (1) those who are 
eternally suspicions of gastnc ulcer and never 
find It, (2) those who are never suspicious of it 
and eternally miss it The first are apt to com- 
plam of the futihty of their efforts, and the 



SURGERY GVNECOLOG\ \ND OBSTETRICS 


\-ouiigp«tl€nUbvFnedclL Facton thenwhicfa 
InflucDco tlie caiml)nit\ of the dueaae arc thoac 
whidi make posalble the recognition and the 
procnrt forgv^ treatment of the procaa dur 
tng thla ttage. Tbeac facton pertain firat to 
the patient and aecond to the phjiiaan and 
mav be conndered uihIct the alliterative 
ingsof (i) a senativc patient (i)atu^cioQa 
dhudan (3) a itiidiooa and aeaichiag roent 
gcnoJofiat and gaitroacopiat (4) a rupcTmUU 
fol nrrgeon 

TAi snmttw palkni It ia a fact that moat 
peraDOs conuder a mQd deCTee of gaatric dla- 
comfort to be a pert of the oon^ prooeaa 
of growing older and the worda *Tndige*tk)D 
and dyMpiia to most minds tlgnif) an on 
comfortabie but entirely benign proccti. Yet 
within these two words ts the woole itoiy of 
earl7 gastnc cancer ^-mptomaioiogy It la 
quite necenaiy that the poblic be ImpreaMd 
irith the dangerona dguincance 0/ the symp- 
toens of Indigeatkm and dyipepda, and whue 
there li aozne danger of creating a cancer pho- 
bia, that in itself would not be an endrelv evQ 
thing Rivers In a itodj of a large group pre 
sen ting dyspepaia as the rr^m symptom found 
up to 14 per emt of cardooma In females and 
op to 36 per cent m males from 40 to 70 yean 
of age. In a study of the vanous reports opoo 
the eaiiv symptoms of cancer of the stomarb 
It Is noted tlit there b a predominance of 
thoae symptoms whldi are usually called "In 
dlgestloo or dyspepsb Devine describes is 
different forms that thb maj take. The diag 
Dosis of early cancer of the stomach cannot be 
made on dinirsl factors alone, but It la neces- 
sary to a tentative dlagoosb based upon 
an ead\ recognition of symptoms which arc 
suggestive. In order to hare these brought to 
our attention It b n e ce j aaty that the patient 
be sensitive enough to notice them and he 
must be Uught that ( ) the abrupt onset of 
dyspepsia in a person wbo has been weQ pie 
viously (s) epigastric distress, (3) loss of appe 
tlte or a change in food dcairc, (4) weakness, 
mwl (5) an unusual famil) history of cancer 
arc suggestive and ominoos signs whldi abooM 
be irported to os. 

Symptoens Qsted b\ varlons autboia mdode 
those of late as well as those present in earij 
disease. 
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Most of these s>inptotni could be trulj 
called thoae of sim^echipepala. Those under 
lined are not asualJv due to carl) disease which 
WB3 evidently not common in the osei npoo 
which these Ibis are baaed, as b seen In the 
percfflitageofresectahOity The prevalent idea 
of the srmptomatnlogy of the disease b based 
on more or less advanced caacs. If the dlsg 
nosii b to be made whOe the patient is sail 
well, as U most be if we wiD infloence the 
curabQity he will have to be educated to the 
need of bong sensitive to mild degrees of gas- 
tric dbeomfort, and be will fall Into 00c of 
three (r) those wbo hare never bad 

digestive distnrbanccs before, (a) those wbo 
have had prevkms (Dgesthr cGstoibancc due 
to either organic or functional disturb- 

ance, or (3) those who have no digative dis- 
turbance bat rather complain of tome debllt 
taring disease. The patient who b sensitive to 
miTH degrees of digeftive dbenmfort b not the 
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IS an evidence of ulceration of the gastro- 
intestinal tract, adds to the suspiaon, and 
should be persistently traced to its source 
Devine thinks that shght epigastric ngidity 
without deep tenderness is highly suggestive 
when accompanying dyspepsia As a rule little 
else IS found upon physical examination If it is, 
the disease is usually not early and it may be 
that after having been as thorough as possible 
the chnician is left with his simple suspicion 
enhanced only by the added evidence of altered 
gastnc secretion Persistmg in his search he 
seeks the aid of the roentgenologist and gas- 
troscopist because it is, in the final analysis, 
by their efforts that the early diagnosis will be 
established They must be expert, studious, 
searching, and persistent With the attitude 
of mind that has existed m the past and still 
exists m many instances, the roentgenologic 
diagnosis of gastnc carcinoma has usually been 
simply a confirmation of an already made 
clinical diagnosis and it has usually been easy 
and late Chnstian, wntmg m 1924, expressed 
disappointment at the value of the roentgeno- 
gram in the detection of early cancer m his 
expenence In expert hands today it is almost 
00 per cent accurate (14) In anj^ other than 
■pert hands it is less than useless The failure 


m roentgenographic diagnosis is largely m the 
case of ulcer carcinoma where after all the 
problem of differentiation between benign and 
malignant lesions m some areas of the stomach 
can be solved only by the pathologist (43, 12) 
Here the expert roentgenologist wiU express an 
opinion only on the physical charactenstics of 
the process The exact percentage of cancer 
that occurs m benign ulcer is not of great prac- 
tical importance if it is appreciated that much 
gastnc ulceration is potentially malignant and 
should be treated by surgical excision when- 
ever possible The medical test to determine 
the nature of an ulcer has two faults (i) the 
loss of an mterval of time dunng which the 
possibility of cure may cease to exist, (2) the 
fact that partial healmg of an ulcer under 
medical treatment has been noted by the 
roentgenogram and later proved by resection 
to be malignant (27) In prepylonc ulcer the 
possibility of malignancy is so great and m 
ulceration of the greater curvature it is nearly 
always so positive that the diagnosis can be 
made upon the location alone It is important 
to stress persistence as a virtue on the part of 
the roentgenologist because a patient under 
suspiaon must not be lulled into a feeling of 
secunty by a smgle negative roentgenographic 
report The exammation must be repeated at 
regular intervals, preferably by the same ex- 
pert Negative roentgen-ray findings in the 
presence of contmued symptoms, if accepted 
as final, may defeat the patient It would be 
illummatmg to know how many patients fall 
into the inoperable group after having had a 
negative roentgenographic report a short time 
previously In the presence of suspicious 
symptoms and of negative roentgenologic find- 
ings it IS pertment for the chmcian to ask the 
roentgenologist how he explains the symptoms 
This may lead to further and more direct 
search elucidatmg the problem Cole has dem- 
onstrated the pathological basis upon which 
early roentgenologic diagnosis can be made 
and minor but persistent defects in penstalsis 
due to infiltration of the submucosa by cancer 
cells be demonstrated The lack of pliability 
he designates as the most delicate of the roent- 
gen-ra}”^ findings The value of man}" rapidly 
taken and supenmposed films has also been 
demonstrated by Ledoux-Lebard who shows 
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•ecoml to comment on the hopdcKnesi of the 
dueaie. That ph>'sickn* lack perception and 

unpfaon, even In their own persona, arai»hown 

by Al\‘arcx In a itudj a few \Tan ago Fift\ 
per cent of the pii\-Bdan patienU ftndied had 
had aMnptomi for at leaat a j-car before being 
treated TheanswrrstoaqiieatKmaairewhlch 
I aent out to some ph\-Kciftna of m\ acquaint 
ance are equal!) reveahng 
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It leem* obvious that a gaitro-intestinal 
roentgenographlc itod) Is an eaaential part of 
an) complete pb^'sical eianilnatkin, and h ia 
almoat foolish to be content with inveftigating 
the upper and lower few Inches of the gastiri- 
inteadnaJ tube and leaving the greater part of 
it unexplored. \» a matter of simple precau 
tion It would seem advisable for rvTr> phvri 
nin at least to have a gastro-mtcstmal locnt 
genographic stud) and a gastnc analysis as a 
part of ms personal medi^ record. It would 
be mtercstj^ to know bow man) feQows of 
the Amcncan Colley of Surgeons harbor at 
the pies ent time the benign precuiiors of more 
serious trouble To the suspicious dWdan, be 


be faran\ ph)ilaan tjaitro-enteroJogiit, or 
mtcmlst the present (hagoostic methods are 
adequate in e\Tr\ way for very man\ more 
patients than those to whom tb^ are applied. 
He knows that in gastnc cukct It b ahrevs 
later than you think. He realiiet that ai\\ 
delay m establishing a diagnosb leMens the 
patient 5 chance of having appded the only 
known method of cure— surgi^ eidsiotL He 

reahtts that most writers strese the need o< 
being suspicious in the patient after 40 but he 
feels that It would be better to lca\’e out Ihu 
rtfemice to age and develop the habit of thint 
Ing of gastnc cancer whenever the d)-w)cptic 

S Tidromc a encountered. He is appaBed st 
le number of patients who treat thefr own 
digestive trouble or who are treated without 
having an) searching Inveitlgatioo of Its cause, 
and be knows that there u no soch tiling u 
ordinary dyspepsia until it has been pren-ed 
to be Dcrthing more Qukkly aware of the 
acnous poasibLbties suggested b) the amsldve 
padenta hbtory be makes 1 tentative dJag 
nosu of cardnoma and pro ce eds at once to 
disprove it with aB the methods at hu com 
muid rbyBcalexaminadcoiwOI probably do 
DO more than faB to reveal any other cause for 
tbe^'inptoau. In 70 to So per cent free bydro* 
chloric aad Is low or absent, but if the add 
findings in the gutne aecretioD are normal or 
above normal the suspicion wOl stHl ezitt la 
bis mind. Dean Lewis considers achloTh)'diu 
to be one of the most valuable emrlr signs, an 
opinion shared trv Holman and Sanduskv who 
in a recent study state tb«i low ackiltv or 
anaodit) remains the single moat reliable evi 
dence of cardnoma. Comfort, Butsch and 
Eusterman have shown *h«r the aodrty is 
practicaUv always below normal In patfeoti 
destmed to de\xiop caronoma of the ilomacfa 
end that this low addlt^ appears carh in til 
age* and is persistent- \trophJcgastntis seems 
to be an fanportant cause with secondary de 
generation of a chronlcallv hiflarocd mucous 
membrane often ocroiTmg The importance of 
a aiwtematlc recbeck of patients with tddor 
hvdna and the need of contained sojpkiw In 
such cases are imperative. Occult blood In the 
gastric content and stool is rare ui eari\ cara 
noma, appearing more constantly m the latter 
when the Hlwwe U further advanced then It 
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resistance, (2) institution of methods to in- 
crease that resistance and safeguard the pa- 
tient, (3) decision as to the resectability of the 
tumor, (4) the actual resection of the tumor, 
(5) the re-cstabhshment of the gastro inlcs- 
Unal tract, (6) the mental and phjsicil re- 
habilitation of the patient after operation 
The most effective ansuer to tins question 
demands a visdom and a knowledge founded 
upon the w idest cvpericncc, and to choose the 
surgeon upon an\ other basis is to make a 
g^e^ous and fundamental error The experi- 
enced surgeon knows what he can do, the in- 
experienced frequenth misjudges his capaatx 
The cxpcnenccd w ill consider lesions as resect- 
able in patients who have been refused opera- 
tion in less expencnccd hands, and he will be 
able to carr\ it to a successful conclusion 
Consequent!}, he who attempts this Upc of 
surger} must measure his abilities against the 
highest standard, and no one should attempt 
to operate upon a patient with gastric cancer 
unless he is qualified and intends to resect tlic 
grow th m the most radical manner He should 
be walling to undertake to do this on the basis 
of expert roentgenologic and gastroscopic opin- 
ion alone, realizing that in carh cases c\cn the 
most expencnccd mat be unable to demon- 
strate any gross pathology by palpation or 
tnsualization Numerous instances hate been 
reported in tvhich the possibihtt of roentgen- 
rat diagnosis was demonstrated at a time 
when the lesion was macroscopicall} undc- 
monstrablc (15) 
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MORTALITY— RECENT AMI RICAN CONTRIBU- 
TIONS 


Gra> and Balfour 

SL John, UTiipplc, Raiford 

LerMSohn, Mage 

Gatewood 

Ransom, Coder 

Lahej 

Parsons and Wclsch 
Maes, Boyce, and McFct- 
ndge 

Oughterson 

Moiemer 

Minnes and Geschicktcr 
Pack and Livingston 
Abrahamson and Ilinton 


Total 

Resections 

Mortality 

Casa 

i CT cent 

Per cent 

4773 

loSo, 22 6 

1303 

7i« 

98, 13 0 

37 7 

G47 

93. ‘4 3 

33 

417 

58, 13 9 

32 (> 

4'5 

sO. 13 4 

23 2 

19s 

5 °. 7 

38 

691 

171,3s 


758 

35 . 46 

SI 4 

120 

19, IS 8 

526 

60 

18, 30 

16 

541 



229 

26, 11 

II 4 

444 

24, S 4 

583 

on will have in mind 


and not some preconceived plan of rcstonng 
the gastro-intcstinal tract He w'lll, rather, be 
in command of all of the methods available for 
restoration and tvill be able to decide upon and 
to apjil} the proper one after removal of the 
grow 111, no matter in w hat condition it has left 
the gastro-intcstinal tract But to do this he 
will need great resource and skill and, above 
all, flcvibilitv of technique These arc quali- 
ties w hicli come onh w ith extensive experience 
so that this t}pc of surgen is not for the 
occasional operator, the general practitioner 
surgeon, or the incx-penenccd Since it is not 
given to all surgeons to sec many cases of 
gastnc carcinoma or to have the opportunity 
of operating upon a large senes, it is quite 
imperative that these cases fall into properly 
trained and competent hands Howex er, even 
the greatest skill cannot ox'crcomc the handi- 
cap of advanced and disseminated disease 
I he diflicultics inherent in the location of some 
cancers of the stomach arc gradually being 
ox'crcomc with perfection of technique Wal- 
ters has recently reported only 14 7 per cent 
mortahtx in 34 cases of carcinoma at the 
cardia, and a combined thoracico-abdommal 
approadi max make possible the successful 
resection of more growths in this area To 
stress technique as a cause and statistical evi- 
dence of results as the justification of success 
is not alw a} s w arranted However, the study 
of mortalit} figures remains the best method 
of appraisal The average operative mortalit} 
IS in the neighborhood of 25 per cent A select 
group of surgeons account for one-third of all 
the resections reported in the last 20 years with 
an opcratix^c mortality of less than 10 per cent 
Chnstopher states that in "skilled hands” the 
mortality should be less than 15 per cent 
That this qualifying phrase does not cover the 
casual surgeon is showm by the fact that his 
opcratix'c mortality is twuce as high as that of 
the surgeon who is constantly occupied with 
this problem This has been conclusively 
shown by Pack and Livingston who confirm a 
previous report by Verbty'cke on the mortality 
of the casual surgeon in another and even less 
difficult field Ablative surgery is, after all, a 
crude method of treating this disease but it 
remains a fact that it is the only successful 
method so far at hand Keynes speaking on 



>34 


SURGER\ G\'\T:C0L0G\ AND OBSTETRICS 



tKor vilue In the detectkm of obUteratwtt ol 
the nigee, dimga m the moconl pettcm ud 
penbtent defect* m petisUlxo. Groc* fiSuig 
defect* due to ulcenitton or tumor are not due 
to etriy dBcaae- The quality of the roeatgeno- 
grzffi taheu regz/dleM of erpenae u of the loott 
vitaJ importance to the patient The quettkm 
of expenae ihould not be conxtdcrcd when the 
need and po«IbQltie* of benefit arc weighing 
In the balance. In the erent of cqoivoal or 
doubtful finding* by the roentgen-iay or when 
they are completely negatfre In sosplcioa* 
cajc*, the ftomach BhouJd be directly fnipected 
by an experienced gutroacopltt CkxaifoiiaDy 
gnatroacopy give* eridence not obtained by 
any other method and h ihoold be a part of 
the roatine ftiidj oftbeitomadL It»rrcate*t 
value li in the diflerential diagnoaia of beitlgD 
Hivl mabgnant ulcer according to Balfour but 
early cancer may be detected during a njatme 
exanunatloa. In all case* of achbrhjxina It 
would be valuable to lupect the Interior of the 
•tomaefa and to record the appearance of the 


mucous membrane for lutuie mfonsadon, re 
peating the examination e>'ery 6 month* to a 
year It i* in combination with the roentgen- 
ray bowerer and as an adjunct to it that 
gaatrnscopy Is mc«t useful and It* value h 
ogam duT^y proportionate to the ikffl and 
the cipenence of It* a*er It b not, hcme\TT 
abaolutdy dependable when taken alone bat 
when U* po9iU\‘e evidence b added to doubt 
fol roentgenographic oddcDce It b of the 
greatest value 

Having added to the laifirinmi of the dinl 
fTP the evidence of the roentgenogram and 
the gastioscope there remains last factor 
In the cure of the pati ent with gastric cancer 
that b, the n^ertMUtd jar / w t. There Is 
probably no othu conditioti In abdo min al sur 
gay that demands as high a degree of tUII and 
as wile an experience as does the suigay of 
gaitnc cancer It b here that art and aococe 
meet In method. The prohlcni presmted to 
the surgeon is manifold and comprises many 
elements (x) An eitiraatloo of the patient • 


SULFONAMIDE THERAPY AS AN AID TO SURGERY 

JOHN S LOCKWOOD, M D , Philadelphia, Pennsylvania 


I N this paper an attempt will be made to 
focus on the problems of surgical infec- 
tions the knowledge which has been 
gained through study of the mode of 
action and the therapeutic limits of the sul- 
fonamide compounds The term “sulfona- 
mides” IS employed to mclude the three 
drugs m greatest current use, sulfanilamide, 
sulfapyndme, and sulfathiazole I shall not 
discuss many important details concemmg 
dosage, toxicity, and selection of drugs, for 
these points are adequately covered in nu- 
merous papers m the current literature (2, 
8, 12, 17), but I hope to outhne the general 
principles underljnng the successful use of the 
sulfonamide compounds m surgical infections, 
and to present, very bnefly, a hypothesis of 
the mechanism of the action of sulfonamide 
compounds which I beheve is m conformity 
with most of the available experimental and 
chnical data This h3q)othesis supphes a theo- 
retical framework upon which a complete 
scheme of sulfonanude chemotherapy may be 
constructed 

A WORKING HYPOTHESIS OF THE MODE OF AC- 
TION OF SULFONAMIDE COMPOUNDS 

Bacteria produce the pathological processes 
of infection by reason of then capaaty to be- 
come parasites m the body As is the case 
with aU parasites, they obtain their “food” 
requirements bv altering the constituents of 
the bod}'’ tissues to suit their own particular 
needs Bactena cannot make direct use of 
large unspht molecules of protein The pro- 
tein molecules of the host must first be broken 
dov n into the simpler component aramo-aads 
or poly^peptides through the activit)^ of a large 
number of cnz}Tnes, each enzimie being re- 
sponsible for a certain link in the chemical 
cham of events The cnz^ me completes the 
particular chemical reaction vhich it is de- 
signed to facilitate when it becomes coupled 
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With the appropnate molecule m its eninron- 
ment The enzymes must all work together as 
a team if the supply of energy is to be mam- 
tained and if the building stones of new gener- 
ations of bactena are to be shaped and fitted 
together successfully Failure of any one of 
the essential enzymes to perform its function 
properly^ ■wdl disrupt the entire mechamsm of 
bactenal reproduction It is here that the 
sulfonamide compounds produce then effects 
These compounds bear a close resemblance to 
certam chemical substances which are essen- 
tial to bactenal nutation, of which one, at 
least, appears to be p-aminobenzoic aad (19) 
(Fig i) Figure 2 shows diagrammatically 

Sulfamlarmde p-aramobenzoic acid 

so*Nip coon 



NH‘ NH= 

Fig I StructuralformulaBof sulfanilamide and p ammo 
benzoic acid 

how molecules of sulfanilamide may' cover up 
the particular point of molecular reacti'vity' on 
the bactenal surface, or enzyme, and thereby' 
prevent the proper coupling of p-anuno ben- 
zoic acid to this enzy'me The effect of this 
process, called “competitive enzy'me inhibi- 
tion” by the biochemists, is to prevent bac- 
tenal utilization of p-ammobenzoic acid, with 
the result that the cell ceases to divide Such 
interference w'lth bactenal reproduction may 
be termed “bactenostasis ” If there are present 
on the bactenal surfaces a very' large number 
of enzymes capable of utilizing p-ammoben- 
zoic aad, or if there is an excess of p-ammo- 
bcnzoic acid in the eniaronment, the number 
of sulfonamide molecules required to block all 
of the enzvmcs and to stop bactenal growth 
altogether w ill necessarily' be correspondingly 
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mlamide powder in wounds, as reported by 
Jensen, Johnsrud, and Nelson, is probably a 
result of the very high local concentration so 
obtained, a concentration which might be ex- 
pected to inhibit the growth of almost any 
type of contammating bactena The local 
implantation of crj^stallme sulfonamide com- 
pounds mto suppurative lesions which have 
been opened and drained deserves investiga- 
tion as a possible means of supplementmg the 
himted effectiveness of these drugs in such 
lesions when they are administered by the 
systemic routes (17) Furthermore, one should 
select for treatment in any given case a drug 
which can be transported to the mfected 
region m adequate concentration For exam- 
ple, the recent observation by Carey of the 
limited absorption of sulfathiazole mto the 
spinal flmd is perhaps a contra-mdication to 
the use of this drug m the treatment of menm- 
gitis, and suggests the advisabihty of usmg 
sulfapyndme in the treatment of suppurative 
infections of the meninges A drug which is 
highly effective tn iiiiro agamst most of the 
bacterial species but which is not effiaently 
transported to serous cavities will perhaps be 
of less therapeutic value m pentomtis than 
another drug, having a lower bacteriostatic 
power but transported m high concentration 
to the mfected area In the treatment of pen- 
tomtis, one should hesitate to substitute a new 
drug for sulfanilamide until convincmg evi- 
dence is at hand of the supenonty of the new 
drug withm the pentoneum as well as in the 
test tube Future progress in chemotherapy 
may follow the Ime of developing compHOunds 
which will be of value not for any greater 
specific effect on mdividual species of bactena 
but rather because of speaal properties of 
absorption and distnbution which cause them 
to attam high concentrations m infections of 
certam pathological types or anatomical loca- 
tions As an example of progress along this 
Ime, Marshall has recently descnbed a new 
compound (14), suUanilylguanadme, which is 
poorly absorbed from the gastro-intestinal 
tract, but nevertheless is soluble and builds up 
very high concentrations m intestmal secre- 
tions and feces He reports the occurrence of 
a very striking reduction in the numbers of 
Eschenchia coli m the mtestinal tract follow- 


ing Its ingestion A drug of this type might, 
as suggested by Marshall, be of espeaal use- 
fulness in the treatment of entenc mfections 
or m the prevention of pentomtis after colon 
resections 

2 Tlie mobthzalion of the cellular defense 
The anatomical location of an infection, with 
particular respect to the capacity of the pha- 
gocytic defense in the area, is another factor 
which will tend to modify the magnitude of 
the curative effect of sulfonamide compounds 
The highly developed cellular defense of the 
pentoneum is probably an important factor in 
the successful apphcation of sulfonamide ther- 
apy m the prevention and treatment of pen- 
tomtis due to intestmal bactena (4, ii, r6) 
Types of bactena which are relatively resistant 
m the test tube to the bactenostatic action of 
sulfanilamide are apparently affected by the 
drug withm the peritoneum, at least they 
appear to be attenuated suflficiently to render 
them susceptible to destruction by the phago- 
cytes with which pentoneal surfaces and exu- 
dates are richly supplied The Clostndium 
welchii produces a fatal mfecUon m the pen- 
toneum of the mouse or the rabbit but death 
can be prevented by sulfonamide therapy (i) 
However, if the same organism is mjected 
intramuscularly, the drug is quite meffective 
(7, i8), and the course of the infection con- 
tinues to death of the animal The mtestmal 
streptococci which Meleney believes (15) oc- 
cur ver}'- frequently m symbiosis with Esche- 
richia cob as pathogens in pentomtis of mtes- 
tinal origin are relatively resistant to the 
effects of sulfonamide compounds — but our 
dmical studies suggest that sulfonamide 
therapy is probably of great value m the pre- 
vention and treatment of this disease m hu- 
mans (ii, 16) 

3 The concenlraiton of stdfonamtde inhibitor 
substances The final factor of importance m 
conditioning the curative action of sulfona- 
mide in infections is the amount of “sulfo- 
namide mhibitor” m the infected area Inva- 
sive mfections caused by hemolytic strepto- 
coca tend m their early stages to spread 
rapidly through tissues without actually caus- 
ing necrosis m the infected area Necrosis 
develops later if the mdividual survives long 
enough to bnng about an effort at localization 
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gre* t- The concentrmtion of nilfonaimde re 
qoired for coenplete bacterioitufa ma> be 
greater than U nppCed to the area through 
the physioVjjical proem of drag tran^rt. 
HoTever If the niolecnlc* of solfociainlde 
peatly ontnomber the molecolet of j>-amii>o- 
Dcnioic add the bacteria ceaae to multiply 
thm toiin prodnetion atopi, and they wOl die 
efther from "ftarrmrion or by falling prey to 
the phagocytic ceTU of the boat ^hen thia 
sequejK* takes place in the body the Infection 
IK) longer ipreads into new areas, the bacteria 
are deatroyed, and the patient recovera. 

P-amioobcnaoIc acid is one of a group of 
substance* which perfiapi bare In common 
socoe characteristic cbonlcal oonhgoration, 
and which act aa inhibitors of sulfonamide bac 
terioitasis. FUdes (3) believes that they are 
probably “intermediary metaboDtes which 
are eascntlal to the bacteria at some stage In 
their growth cyde. Snlfonamide Inhibitor* are 
present afan In peptone (to) and aj^^arentiv b 
most enzvniatic digests of protem Pas and 
necTotk tWte oontab large anwnnts of solfo- 
namlde Inhibitors (13) The sulfonamide 
mhlbitOTi are apparentiy bound up b the tis- 
toe proteins, and are ndther avallahle for bac 
terialntiUsationDorcipahle of Inhibiting sol/o- 
namlde ontfl released through exixymatic de 
gradation of proteb. Bacteria whidi have the 
capadty of digesting tissue rapdly such as 
staphylocoed, or ba^ena which are b pus or 
necrotic tisroe, are to richly supplied with 
“soKonamlde Inhibitor” substances that they 
are resistant to the concentratioos of tolfona 
mide compounds ordinarily obtainable whhb 
an area of Inflammation There Is evidence 
to indicate that fulfapvndine and solfatbla 
loic are more effcctire than sulfanilamide fn 
vtiro of the larger amounts of snlfona 

nude inhibitor required to overcome their bac 
tenostatic effects, •^n explanation of the aup- 
erxmt} of sulfapyndlne and of sulfathiaaole 
o\Tr m staphylococdc Infections 

IS thus provided by the work of Woods (19) 
who showed that ft takes five times as much 
p-ambobenaoJe add to inhibit salfapyiidfae 
aetkm I* dire as It takes to inhibt snlfanfla 
nude 

This hypothesis ^Tpl«in< the linpoitancc of 
maintalmng uniform cffccth-c lev^ of sulfo- 
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namide in any patient tmder treatment by 
administering the drag at four hourly inter 
vals It accounts for dlflereDces fa the los- 
ceptfbliity of different tvpes of bacteria It 
supplies the reason for the great effcctirecess 
of sulfonamide compounds In the treatment of 
the ear^ stages of acute pJenritis and peri- 
tonitis (regardkss of the bacterial ipedes b 
volred) awl finally it danfie* the ii^rtance 
of atinbbbg timely surgical interferace vtti 
dioDOthenpy in the managemoit of many 
differtfit type# of bfectioia. The thrw pnn 
c^mJ factoa which wiD tend therefore, b 
modify the magnitude of the curmtire effect of 
saUonamide ctenpounds b Infectiaas miv be 
listed as foDows 

/ Tim coHOMiraUan ef tie dnf mamtain/d 
$m tie imme^ute emnrvnwtni of tie hocUrie 
In some lesbos, as b eryiipdai, foe example, 
the CDDcentratioQ of drag required to bnnf 
about death of all the sti e p toaxd appears to 
be fairly low perhaps only i or a mflligrains 
per ICO cubic centimrten Howerer b ksioiis 
dtaracterixcd by early necioais, and the coo 
Mxpent IfberitiOD of inhfbhor substances, such 
as in staphylococdc cdluhtls, a concmtiitkn 
oferen 15 to aomflUgramsper loocuWcccnti 
meters may succeed only b restnetmg the 
spread of the Infection to new areas It Is 
partiailariy i mp o r tant therefore, in staphr 
locDcdc biectionj to m«jnf«in os high a level 
of Bulfooamlde as Is compatible with toric 
Inmtaticms. The imount « drug required for 
tucceasful treatment of urinary tract bfec 
tiema, due to Eachenchia coD, Is not great, 
because sulfonamides are excreted by the Idd 
b active form and are present fa vtrv 
high concentration b the unue (5) The 
phdactic value of local implantation of sulfs 
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treatment, so that any foci of localization may 
develop clinical evidence of their existence 
Drug treatment should then be resumed m 
conjunction with the surgical treatment of 
these abscesses 

This last factor, mvolvmg the amount of 
sulfonamide inhibitor, appears to me to be the 
most important of the three which we have 
discussed This may be translated mto cbmcal 
reahty in any given case by asking oneself the 
following question “How much actual necro- 
sis and digestion of tissue is takmg place m 
this infection?” If the mfection may be pic- 
tured as a diffuse one, m which the blood 
supply of the entire infected zone is mtact, 
then one may antiapate a satisfactory result 
from chemotherapy alone However, the sur- 
geon must be prepared to remove the gan- 
grenous appendix, or dram the necrotic mas- 
toid, or evacuate the empyema pocket when 
these or similar comphcations appear to be 
present, as the drug alone will not cure these 
lesions and may serve to endanger the patient 
through masking then existence 
The chronically draimng smuses which some- 
times persist foUowmg a suppurative lympha- 
demtis due to hemolvtic streptococa appear 
to respond well to sulfanilamide therapy alone 
(9) The rapid disappearance of the organ- 
isms from the exudate after institution of drug 
treatment is probably a result of the fact that 
this particular exudate does not contain prod- 
ucts of contmumg tissue digestion, but is com- 
posed chiefly of the lymph which bathes the 
infected area After the streptococci disap- 
pear, the smuses tend rapidly to close In 
chrome infections of this particularly 

those m which the hemolytic streptococcus is 
present m pure culture, it is advisable to try 
the effect of a course of sulfanilanude before 
radical surgery is resorted to Less should be 
expected of chemotherapy, however, m the 
treatment of the chrome suppurative comph- 
cations of staphylococac mfections 

Many of the prmaples outlmed m this 
paper are shoivn m abbreviated form m the 
accompanymg table (Table I) The classifica- 
tion of mfections, according to the 5 stages 
shown, IS admittedly only an approximation 
and some of the rules suggested may need to 
be changed m the hght of further experience 


SUMMAKV 

1 Sulfonamide compounds produce then- 
effects m infectious lesions by exercismg a 
bacteriostatic effect on the orgamsms 

2 This bactenostatic effect is probably a 
result of a specific mterference -with the en- 
zymatic utilization by the bacteria of some 
nutritive chemical factor, such as p-amino- 
benzoic aad 

3 These substances, the utdization of which 
is blocked by sulfonamide, -will act as mhibi- 
tors of sulfonamide effects when they are pres- 
ent in more than minim al concentrations 

4 The curative effects of sulfonamides are 
maximal when the concentration of the drug 
IS high, when the local cellular defense is active, 
and when the concentration of sulfonamide m- 
hibitors m the mfected area is low 

5 Localized areas of tissue necrosis and 
abscesses contam large quantities of sulfona- 
mide inhibitor The organisms -within such 
lesions are protected against the effects of 
sulfonamides 

6 Surgical treatment of sulfonamide-resist- 
ant lesions IS of great importance 
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of the infection However necrosii of tlatoe 
m*\ develop ftirif cuty m the CDum of 
lUphylococdC InffCtMtis, due m pert to the 
production of proteolytic cnxj'TDe* by this 
orgmnum, Fortunetely the tnlfonimide com- 
peruods produce their most itrikins effect* m 
the e*ily InvisiTe of these mJectkms, et 
* time whm BirgJcsl mterveotion ts of little 
value. The ainottDt of solfonamide inhibitor 
in newly infected Umuc or m the blood stream 
imd lymphitia U apparently not great, so 
fhfit mnTW <1 bacteriostatic action of the drug 
is obtained After locahxaoon and neaotij 
have occurred, the sulfonamide mhilMtora are 
released, «tv 1 the sulfonamide has btUe effect 
on the fiqjpurative component of the infec 
tk)Q, at least when it is administered through 
the systemic route Here surgical drainage is 
of peranwuiit importance. If the a bscess is 
removed or b opened and diamed, then the 
sulfonamide may rrr m ir a bacteriostatic 
effect on the organisms left In the Intact 


penphen of the leaion, or in the lymph wbkh 
Mthes the srouad after necrosis b completed, 
and final heahng may be hastened. In my 
experience the recovery of patients with 
sta^ylocococ sephcianla and menlngltb his 
rat^ oc eur red with Intenalre dieiDDthciap\ 
alone. It Is of great importance and cdo- 
tiibatea largely to the final recovery if poasiUe 
suppurative foa of locahxatkn are attached 
soigicaliy without great delay Patients with 
sta^yiocoede septicemia may freqnentlv re 
very favorably after i or 3 days of 
Intcnsir'e treatment with sulfathiaxole— their 
blood cultures tna\ become sterile and they 
mav ■PP'MU’ to be well on the road to recovery 
However almost Invariably the prolocgcd 
continuation of chemotherapy sctvts only to 
m«A the presence of nnaD locaHied absctisci 
which wilJ continue as fod of toxic absorpOon 
until they arc drained loigiciD) It now 
seems to me to be preferable to the drug 
m euch cases after about 10 to 14 days of 
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treatment, so that any foa of localization may 
develop clmical e\adence of their existence 
Drug treatment should then be resumed in 
conjunction vuth the surgical treatment of 
these abscesses 

This last factor, mvolvmg the amount of 
sulfonamide inhibitor, appears to me to be the 
most important of the three which we have 
discussed This may be translated mto climcal 
reahty in any given case by asking oneself the 
follovnng question “How much actual necro- 
sis and digestion of tissue is takmg place in 
this infection?” If the infection may be pic- 
tured as a diffuse one, in which the blood 
supply of the entire infected zone is intact, 
then one maj'- antiapate a satisfactorj'’ result 
from chemotherapy alone Hoi\ ever, the sur- 
geon must be prepared to remove the gan- 
grenous appendix, or dram the necrotic mas- 
toid, or evacuate the empyema pocket when 
these or sinular comphcations appear to be 
present, as the drug alone iviU not cure these 
lesions and may serve to endanger the patient 
through masking their existence 
The chronically draimng smuses which some- 
tunes persist foUov. mg a suppurative lympha- 
demtis due to hemolvtic streptococci appear 
to respond well to sulfanilamide therapy alone 
(9) The rapid disappearance of the organ- 
isms from the exudate after mstitution of drug 
treatment is probably a result of the fact that 
this particular exudate docs not contain prod- 
ucts of contmumg tissue digestion, but is com- 
posed chiefly of the tyraph which bathes the 
infected area After the streptococci disap- 
pear, the smuses tend rapidly to close In 
chrome infections of this type, particularly 
those m which the hemolytic streptococcus is 
present m pure culture, it is advisable to try 
the effect of a course of sulfamlanude before 
radical surgery is resorted to Less should be 
expected of diemotherapy, however, m the 
treatment of the chronic suppurative comph- 
cations of staphylococcic infections 

Many of the pnnciples outhned m this 
paper are shown m abbreviated form m the 
accompanying table (Table I) The classifica- 
tion of infections, according to the 5 stages 
shown, IS admittedly only an approximation 
and some of the rules suggested may need to 
be changed m the hght of further experience 


SUMMARY 

1 Sulfonamide compounds produce their 
effects in infectious lesions by exerasmg a 
bactenostatic effect on the orgamsms 

2 This bactenostatic effect is probably a 
result of a specific mterference with the en- 
zymatic utilization by the bactena of some 
nutritive chemical factor, such as p-amino- 
benzoic acid 

3 These substances, the utilization of which 
IS blocked by sulfonamide, wiU act as mhibi- 
tors of sulfonamide effects when they are pres- 
ent in more than minimal concentrations 

4 The curative effects of sulfonamides are 
maximal when the concentration of the drug 
IS high, when the local cellular defense is active, 
and when the concentration of sulfonamide in- 
hibitors in the infected area is low 

5 Localized areas of tissue necrosis and 
abscesses contain large quantities of sulfona- 
mide inhibitor The orgamsms within such 
lesions are protected agamst the effects of 
sulfonarmdes 

6 Surgical treatment of sulfonamide-resist- 
ant lesions IS of great importance 
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RECENT PROGRESS IN THE SURGICAL TREATMENT 
OF CARCINOMA OF THE ESOPHAGUS 


W E. ADAMS. FACS CUajo. UEnoi, 


P ROGRESS in llic tnigiaU treatment of 
caronoma of the esopha^m not 
kept pace with that of other thoraoc 
tumorv Torek • (15) facceafol re 
KCtton of the thoracic csophagm In 1913 gave 
n»e to conaderalde Intereat and hope tn the 
management of this leaion. However to apftc 
of an abundance of InvestlgatiTe work and 
many attanpta by a large number of eurgeona 
to r^xat Torek ■ afmm p liihm^ i^ only 14 
lucceaiful reaectioni were reported up to 
19J+ (3) of which erptred of metaitaaea 
witto a yean following operation,* 

This ahnost unlfonn failme to respond to 
tbertpeutic measures bad been doe chkfly to 
three factors (1) lack of eariv correct ^iag 
Deals (often Inezaisable) (3) late develop 
ment of principles of intrathoraoc sargery 
and (3) poor response to radlatloo ther^iy 
The fiist two of these factors ace lofluoici^ 
fundamentally by the pathological chancier 
lido of the tumor 

The onset of the leston is very inildKras, the 
coodltjon frequently bang far advanced be 
fore symptoms become manifeiL These are 
Ufoally very mUd whm fint noted and little 
attention is giiTo them by atha the pabeot 
or the pbjuaaiL may be brought about 

by the (i) mcchamcnl obstructwa of the 
passageway by the tumor (1) Infloeoce of the 
tiTTTwrr on adjaemt structures or by (3) met 
astatic leskms. 

Although not tjpical for this coixhtioD 
dysphagia Is the and most ontstaading 
symptom In the majonty of cases. "ITie Iocs 
tioo of the tumor signifies little m this respect 
eicept m the mtcrval between the act of 
swallcrwmg and the gpenenong of a tense of 
obstructioo By far the majority of the fum 
CIS are located m the middle and Icrwer teg 


1 c«aaikl>d ^rli-ttW; Tmt/l fhw* tnW 
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menu of the caophagna, only appcoilinately 
10 per cent arising In the upper portton, 

Ditt to iu dcie pronmity to other Im 
portant structures compGcatioos caused br 
direct eitcnalon of the tmoor are common 
(about 50 per cent) TTie first symptoms 
noted may be from this toura a fact which 
partially accoimU for the variabnity of the 
clinical course The structiires most fre 
qnently involved Inchidc long parenchjnna, 
trachea, primary bronchi plcnra, piencar 
dium, blood ves^ and nerres (i) 

In addidoD to the direct Influence of the 
tumor on the wiB of the esophaya and 
ooghbonng stnictures, metastascs ^ way 
of the lym^ and blood stream are of prlxuiy 
fanportance b both dlagnosa and treatmat. 
Extension of the tumor b this muuig u quite 
variable Donziinm reponed dlstaitce metas- 
Uaes in about 60 per cent of a large lenes of 
1679 collected ensea. Occaiksially mefsdsws 
are widespread and give rise to symptocis be 
fore say rridence of the pnmary growth h 
manlf rated. 

Spread by way of the lymphatia Is most 
frequent, the Ijmiph flow of the upper two- 
thirds of the organ bebg toward med*- 
■«rin«T bronchi^ arv^ mpraiiavicular lymph 
gianda, while that of the lower oophigui Is 
directed toward the cardiac glands along the 
leaser curvature of the stomach. Distant 
metastaaea have been reported b almost 
every organ or structure in the body 

Real p f ogicaa b the development of btra 
thoraac surgery has been made only b the 
two deodes. Pnor to this time, altera 
tion 0/ the pbysiolog} of thoradc organs 
during a lurgiml pneumothorax was not well 
undoatood. Thus shock and cardiac failure 
were common causes of death attemfingo^ 
erationa on the thoradc cBophagut Infcctloos 
of the mediastbum and jietiial cavity per 
sistent poeumotborai, pneumonia and h erraw 
rhage were otha causes contributing to the 
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high mortality of these operations Thus for 
obvious reasons treatment of this tumor was 
relegated to the roentgenologist for several 
years 

The above descnbed pathological char- 
acteristics of this tumor provide ample reason 
for the poor showing of irradiation therapy 
Although some definite effect on the tumor is 
evident with this type of treatment, destruc- 
tion of the entire wall of the esophagus by the 
lesion precludes the establishment of a perma- 
nent cure A report by Watson m 1936 
included the results in 666 patients receiving 
deep x-ray therapy at the Cancer Memonal 
Hospital in New York City Of 68 patients 
receiving the most recent advantages of this 
therapy, 33 were alive at the time of the 
report, 8 for i year and 2 for 2 years Of the 
remamder treated earlier, the average length 
of life was only 4 8 months 
The recent revival of interest in the surgical 
treatment of esophageal carcinoma is both 
timely and deserving Its importance is more 
fully appreciated in view of the fact that it is 
fourth in frequency of all malignant tumors 
occurring in men over 20 years of age In a 
survey compiling 124,827 autopsies from 42 
German pathological institutions between 
1925 and 1933, Dormanns found it was sur- 
passed in frequency only by cancer of the 
stomach, lung, and rectum Of 23,139 deaths 
due to malignancy m patients over 20 years of 
age, 8 per cent were due to this tumor 
A major contnbution in the recent success 
enjoyed by surgery in the treatment of this 
tumor has been by ammal expenmentation 
earned out m conjunction with clinical ex- 
perience Aided bv the establishment of 
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Dg 2 T left, and b Microscopic appeamnee at site 
anastomosis seen in Dgure i Considerable healing h 



Tig I Photomph of autopsy specimen 3 days foUon - 
mg resection of lovrer end of the thoracic esophagus and 
gastro-esophagostomy for esophageal caremoma There 
was no leak at the site of anastomosis The patient, a 60 
year old man, died of cardiac failure, cerebral damage, and 
sepsis The cardiac end of the stomach was closed by 
pursestxmg suture at C The portion of the stomach above 
D remamrf m the chest following the resection 


surgical pnnciples especially apphcable to this 
field, and by the improvements of surgical 
methods, resection of tiie esophagus in animals 
was attended by a high degree of success 
(MiUer and Andrus, Saint and Mann, Ohsawa, 
Adams et al , 2 , and Carter et al ) In general 
the experiments have been divided into two 
groups, VIZ (i) resection of the esophagus 
without re-estabhshing the continuity of the 
digestive tract, and (2) resection of a segment 
of lower esophagus with or without a portion 
of the cardia and reuniting the esophagus and 
stomach by suture Various approaches were 
tried, one through the lower left thoraac wall 
receivmg the most favor Agam, vanous 
techniques were used for makmg the an- 
astomosis 



already resulted A, the -wall of the stomach, 1 , the 
anastomosis, Zy the esophagus 
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SURGERY GYNECOLOG\ AND OBSTETRICS 



Fi( j t, left, nd h, H kj Q« mi c Mcttm of •qq»- 
onoi cd audocBM of c«3pb«(n. NotcbmlciaofcsdR 
all of the onu bf the Ctmor at d, ihia U < k * Oi i7e j by 
Inidtitk* w mmea ooU rcBah. t Ueu rt fa o a eu eo* 
ea faOeaed by an oaevaifal coo akamo* >>eu 
aaiied kypo'Dofifay of m a Kie of caophefiji abe^ m o m 
at 0 bi Fif j, b rwltbx (ram obAractiaa of Uk {aaaMtfo 
by the tamer X 3. 

In performing these eiperunents, e number 
of important ftcton were recogruied 

1 An interrupted twcuxjw suture tedi 
mque gave the most tatufactory results, 
‘xrtjje degree of stenoaii at the point of 
anastomous resulted when a continuous tu< 
ture was used Thus the anastomosis was 
made timllsr to that of ED cod to Side cntCTO- 
cnteroetorav with the exception that inter 
rupted sutures arc used Instead of a contmnoos 
suture 

2 Tension on the suttne line of the 
anastomoeis was one of the major causes of its 
failure to remain mtact- This could be ob- 
viated by drawing enough stomach into the 
thorax to obtam complete relamtioE at the 
point of the anastomosis. Stay sutures on 
other side of the anastomosis may also be of 
vahic m relieving tension When any coo 
nderable degree of tension was present, leak 
age from netrosis at the hne of suture could 
be cipiected. 


3 Postoperati\-c medlastinlta and pJeunth 
due to contamination at the time of operalloQ 
was mintm la r d to careful wil^.^ about 
the field of opcratloo An end-to-ndc type of 
anastomosiB rather than an eod-to end union 
decreased the likeliho od of contamination 
For this reason the lower end of the esophagus 
or the cardiac end of the stomach was cic*d 
and the fundus of the stomach used tor 
anastoroosia with the upper cod of the 
ewjphflgus 

4- Trauma to the vagi should be ii-oided 
dunog the mohilmtioo 0/ the esophagus, 
ilucfa more poatoperatiie vomiting was ob- 
aerved when the va^ were unduly traumatacd 
or divided during the rescctioo. 

5 Motaliiation should indude only that 
part of the esophagus to be resected thus 
mterfering with as bttle as poasible of the 
bkod supplv to the cot end of the esophagus 
to be used for the anaHomosis. Aseptic 
Decroais with resultant leak at the site of the 
anastocDOSB was much lesa likel> to fwnir 
when this was observed 

CLUnCAL APmCATTOr 

Prt-o^tnih* Uu paUenU ITui 

is an Important factor and has contifbuted 
much to the saccess of the operabon. Since 
many of these patients are both dehydrated 
and uodemounshed when first obeerred, 
oormal salme sohitioo alternating with 5 per 
cent dextrose solution administered mtia 
venouilv ts advisable for a few days preceding 
operation. In cmaes in which obstroctxHi b 
less severe a high caJonc liquid diet will Im 
prove the patients general condition. The 
olood count ts usually lowered and a trans- 
hmoa IS advisable In some cases a pre 
luninarv jejunoatorav may be dc»rmble 

AugiiJtmj The choice of anesthesa is very 
important (8 10) Great stress has been 
placed by some authors on the Dccesaity of 
intratracheal poaitrve pr ea iure aoesthcBa for 
mtrathoradc operations. The importance of 
this type of anesthesia in some instances ts 
not to be denied. It has also undoubtedly 
given surgeons a sense of secunt} in the carry 
Ing out of Intrathoiaac operations. It has 
long imee been known, however that most 
mtiatboraac operations may be performed 
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and some with greater ease, under simple mask 
gas-oxygen (particularly ethylene or cyclo- 
propane-oxygen) inhalation anesthesia under 
slight positive pressure, the pressure obtamed 
thereby being ample for maintaining inflation 
of the lungs for the necessary gas exchange 
It also allows for sufficient relaxation of the 
lung to give adequate exposure for carrying 
out the operative procedures, a factor which 
cannot be overemphasized The danger of intro- 
ducing mouth organisms into the tracheo- 
bronchial tree during mtrabronchial intuba- 
tion with resultant postoperative pneumonia 
has been discussed by some (Rienhoff) au- 
thors and it IS a factor to be kept in mind 
Ohsawa has emphasized the value of free open 
thoracotomy for operations on the thoracic 
esophagus because of better exposure with re- 
laxation of the lung We have used simple 
mask ethylene-oxygen anesthesia for various 
mtrathoracic operations and have found it to 
be entirely satisfactory When the operation 
IS completed the remaining surgical pneu- 
mothorax is obliterated by aspiration of the 
air through a catheter dram rather than by 
distention of the lung with a high positive 
pressure 

Prcvenlton of infection Since infection is 
one of the major hazards of this operation 
every precaution should be taken not only to 
prevent contamination of the pleural cavit}' 
or mediastinum but of the chest wall as well 
Complete wallmg-off mth warm moist sponge 
pads ivill prevent gross contamination dunng 
the resection and resuture when an anastomo- 
sis is made The contents of the esophagus 
are prevented from spilling into the field 
either b}' the use of a small sponge inserted 
into its lumen, by a fairly loose tie of tape just 
above the upper cut end of the esophagus, or 
by the application of a verj soft clamp The 
latter two are more satisfactory^ smee they 
prevent constant oozing of blood which tends 
to obscure the field Soiling is less apt to 
occur when an end-to-side anastomosis be- 
tween the esophagus and the fundus of the 
stomach is used In this respect attention 
must be called to the blood supply of the 
esophagus and the stomach Necrosis of the 
fundus of the stomach follov mg ligation of the 
coronar\" sinister artery of the lesser curvature 


TABLE I —SUCCESSFUL RESECTION OF ESOPHA- 
GUS FOR CARCINOMA 


Period 

' Ca^es 

Remarks 

Before 1934 

U 

All patients except Torek s died willim 2 
3 ears after operation His patient hv'ed 13 
years dying of pneumoma 

1934-1938 

I? 


1938- 

34 

20 living some up to 4 >ears " 584- per 
cent About so per cent of 68 operations 
were successful 


Relative recent adv'anccment in the surgical management of this 
tumor 


has been reported by Kirschner and others 
Ohsawa has also emphasized this danger 
However, the results of our experiments and 
expenences of Amencan surgeons have not 
substantiated these earlier observations 

When no anastomosis is made, protection 
of the upper cut end of the esophagus by a 
rubber cot will help to mimmize contamina- 
tion of the mediastinum when the upper seg- 
ment IS drawn up through a low cervical 
incision 

Operation To von Mikulicz, Sauerbruch, 
Zaaiger, Torek, and Lihenthal (13, 14) much 
credit is due for the development of the op- 
erative treatment of carcinoma of the esopha- 
gus Although a large variety of operations 
have been devised, only two have been exten- 
sively employed with success For tumors 
located in the middle and upper portions of 
the esophagus, the operation developed and 
used by Torek in the first successful resection 
m 1913 has remained the procedure of choice 
This entails the division of the esophagus be- 
low the site of the tumor, inversion of the 
lower end by pursestrmg sutures and drawing 
the upper end with the tumor out through a 
low cervical incision This is connected with a 
gastrostomy tube sometime later, thus en- 
abling the patient to eat and to swallow his food 
through the artificial esophagus 

The second type of operation is employ^ed 
when the tumor is located in the lower portion 
of the organ Following the resection of that 
portion of esophagus involved by the tumor 
along vnth a portion of the cardia in some cases, 
the fundus of the stomach is brought into the 
thorax through an opening in the diaphragm 
and umted with the esophagus by' suture 
Thus the continuity of the digestive tract is re- 




esttt&bnl llie approach for the aKond type 
of cpeiation u made thnxigh the knrer cheat 
waD (Bcrcnth rib bed) oo the left aide. Thia 
stc ma^ also be uaed for the hnt type and has 
the advantages over the right ode approach in 
that ether operatioo. mav be dedded on after 
the lesloo is ejgxrsed and also that ^ands at 
the leaser curvature may be resected throngh 
an opening la the dlapbiagm. 

PoiiffpenjJm manafcmenl. This abooid hi- 
dude maintenance of adequate TnUer and 
mineral balance and for the nrst week follow 
mg operation fluids sbookl be administered 
IntraveDomly and subcntancoosly A Uood 
transJaoDn as a rootine both during and im- 
mediately following operatioo wiD help to 
prevent shock and will hasten CQn\''alesccDce 
Oxygen therapy Is indurated In the presence of 
cardiac embuV r asBmen L In those cases in 
which there is rc-estabUshmcnt of the con- 
tmortv of the digesti\T tract, nothing by 


mouth is advisable for at least 4 to 5 days 
dtmng which thne fluids and nourishment are 
given through a Wonoatomy tube or by In- 
travenous admnustratioo. (Gariock has dis- 
pensed with gastroatomy or Jejunostomy sue 
ccssfully ) CoDtmuous siphon chaioageapp&d 
to a st^ wound dram of the pleu^ cavity 
will not only prevent an accomulatioo of 
eiudatc but will tbc lungs m com 

plcte emantloQ, both of which are requisites 
for rapid healing and a uoooth postoperatne 
course. The anhonage need not be more than 
to 3 ® centimeters of water and may be 
casOy obtained by the use of a double angen- 
steen apparatus. 

Hie re ce nt advance In the surgical treat 
ment of this tumor brought about ^ in 
vestigative studies and advanceef cmucal 
methods ts strikingly democistrated in the fol 
lowing statistics WTiereas only 14 succesiful 
reseetkens were reported op to 1934, dunng 
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the next 4 years 15 cases were recorded and 34 
more have been collected from reports and 
personal communications since 1938 This 
latter number is far from complete since cor- 
respondence was earned out with only 40 
Amencan surgeons and with no surgeons from 
foreign countnes The 34 successful resections 
were made from 68 operations by 12 surgeons, 
thus an operative mortahtj'^ of 50 per cent 
Of the 34 cases 20 or sS-f per cent are now 
living as long as 4 years foUowing operation 
It is interesting to note that resection of an 
esophageal carcinoma accompanied by gastro- 
esophagostomy carries no more risk than re- 
section of the thoracic esophagus alone Since 
approximately 45 per cent of the tumors are 
located m the lower one-third of the esopha- 
gus, re-estabhshment of the continmty of the 
digestive tract is possible in a large percentage 
of cases without additional risk 

This report is being made without undue 
optimism Although definite progress has 
been effected much remains to be desired 
For a tumor ranking so high m incidence, 
many more operable cases should be receiving 
proper therapy According to Watson 300 
people die of cancer of the esophagus each 
year (3 5 per cent of all cancer deaths) m New 
York City Other aties report even higher 
percentages The Umted States vital statis- 
tics for 1938 record 4,871 deaths in Chicago 
due to cancer and other malignant tumors 
About 5 per cent or 245 deaths would repre- 
sent those due to esophageal caranoma 
Diagnosis is usually not difficult when once 
the tumor is suspected Dysphagia in patients 
over 35 years of age is due to cancer of the 
esophagus in a high percentage of cases and 
must be treated as such until proved other- 
wise Fluoroscopic and roentgenological ex- 
amination following the mgestion of banum 
will demonstrate evidence of obstruction in 
the presence of tumor Esophagoscopy and 
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biopsy of the obstructed region will lead to a 
correct diagnosis Before real progress in the 
cure of this lesion can be effected it is essential 
that the profession as well as the laity be 
educated as to the high incidence of the 
lesion, the need for early diagnosis, and the 
fact that successful surgical treatment is 
possible 
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TREATMENT OF TRAUMAS OF SRIN 
AND SUBCUTANEOUS TISSUES 

FREDERIC W B CROFT M D F 


I T hi3 been said that beautv Ii onl\ tkin 
deep. This itatement may be true In 
m di \i d u ils who ha\-e no t Buff ered tra D ma 
hot when trauma has occurred beaut} or 
loss of beaut) of the ikln dq^ends largelv oo 
the repair of the fubcutaneous soft parts and 
occasionaD\ of the underljnng oaseoui slruc 
torea. The lots of beauty in old a^e U m part 
due to the atrophi of the fat and connective 
tissues. 

I hiNT become convinced that man) of oar 
failures In the treatment of acute traumas of 
the ikln and soft fiarU are due to lack of 
appreoation of the pathologj occomng In the 
subcntaneoui fat and connectivT titwes. I 
desire, therefore, to present certam types of 
faHoies and to ng^t methods of treatment 
that wHl im[rnT.-e the end results To fadb 
tate the discussiOQ the following t)'pes of 
traumas wilJ be presented (i) sev’ere an 
tusons of the and soft parts (s) laoerat 
ed votmds of the tkm presenting a ctmsidera 
bon of primary and d^>'ed pcimarr dosore 
(3) anutlon wounds of the skin and subcu 
taneoos tissue (4) lacerated tendons, present 
Ing the entena for Immediate and late suhne 
The following eramplcs are illustratiTe of 
the types of faHure due to the imtul treat 
ment m Injuries of the skin and subcutaneous 
toaues. It B relative to these failures that I 
dearc to present some of the later advances in 
surgical men^ 

c have ad treated lacerated wounds alter 
what seemed to os satisfactory dfbndement 
and suture and have been alarmed at the on- 
set of rapid infeebon with loss of bssne be 
neath, the delay m heahng or occasionally 
a more tragic end. 

Another b-pe of case which we have all teen, 
for ersmple li HJustrated by a pabeot ad 
nutted to the City Hospstal of \ ew \ ork with 
an avulsion Injury of the thigh immediatcl) 

Prtml*! bef«» U* dmaJ Camtfo- ol tW Coaej* 

ctf Sn«m. ChwD, Octete t- S 


aboTC the knee. The lUn and soft times had 
been roDed downward as a stocking DesfJte 
careful deansing, dibndement and loose 
suture infection and gangrene of the «kin 
suited. 

^ of Ds ha\-c seen avulsion injuries of the 
doraum of the hand and foot. In which gan- 
grene of the skin has resulted despite careful 
toOet and suture. 

Tendons united with extreme care often 
apparentlv heal and the patient is cGschargcd 
from the hoqjJtal, but we Icsm on foDow-op 
that b the meantime the wounds have opened 
and that pieces of necrotic tendon have been 
extruded 

As the^cenmon failures have been Usted, it 
U ID order to approach each tvpe of mjuiy 
from our tnowiedge of the pethobgy iniohftd 
ajid to present unproved methods of therap) 

COSILTStU WOUJID* 

The succeas or fallare of the getrral treat 
ment of contused vounds of the skin dqiettcb 
largelv on lisioe tension If an artery even 
of relabvdv small sue, is ruptured during the 
mjurv the extravasaiion of blood into the 
Ussues bcreaies the basue tension, producing 
thrombosis of the veins, thus lesving the tis- 
sues laicrptible to infection. 

Severe contused wounds which produce 
hemorrhage beneath the surface should be 
carefttllv watched. In severe contusions, Bib- 
cock advises rdessbg inanons down through 
fascia OD each side of the bjuiy b order to 
rcliev*e tcnsioD and allow the ectiavasation of 
the collected serum In cases m which the 
trauma is not as lecTre as be has described, 
the aspiration of the hematoma beneath the 
wHn tna) be sufficient. Such wounds demand 
surgical judgment and excellent operative 
technique. If one hesitates when neoosis h 
beginning, one mav lose large areas of tissue 
If the patient is seen carl\ and b m a iitlsfic 
tore condition, small and deepiv contused 
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wounds may be treated by excision of the 
traumatized area and primary suture 

LACERATED WOUNDS 

The treatment of lacerated wounds of the 
skin and subcutaneous tissues is dependent on 
first, the age and general condition of the 
patient, second, the condition of the skin at 
the time of injurj% third, the type and clean- 
Imess of the instrument producing the injury, 
and, fourth, the length of time elapsing from 
injury to operation While these conditions 
are elementar}'^ and generally known, they 
are not always given the attention they 
deserve 

1 The age and condition of the patient It 
IS advisable in obtaining the history to get 
the patient’s reaction to previous traumas 
There are some patients who, despite severe 
injuries in the past, have been resistant to in- 
fection, and it is logical to assume that they 
may be resistant in the present emergency 
Others have shown susceptibihty to infection 
and must be treated in a much more con- 
servative manner 

2 The condition of the skin Whether the 
skin IS clean or dirty at the time of injury and 
also the location of the injury are important 
factors in our consideration of treatment of 
soft parts Braine, in his discussion of pri- 
mary suture, states that buttock wounds and 
wounds of the leg should not be treated by 
primary suture, as they are more susceptible 
to infection, due to location and blood sup- 
ply The wounds over the tibia are obviously 
slow of healing and need careful watching 

3 The instrument The type of instrument 
producing the injury is important, eis a sharp 
instrument causes less surrounding tissue 
trauma than a blunt one, which creates ne- 
crosis and hemorrhage of the deeper connec- 
tive tissue structures, as well as lacerations 
of the skm 

4 The lapse of time The length of time 
elapsing from injury to operation is of signifi- 
cance Brunmg quotes the well known experi- 
ment of Fnednch showing that there is a lag 
penod in bacterial growth for about 6 hours 
During this period the wound may be excised 
with little fear of bacterial spread After this 
time the bactenal growth is so increased that 


It is difficult to obtain by d 6 bndement a rel- 
atively clean field 

The present trend in surgery in preparing a 
contused or lacerated wound for treatment is 
to avoid, m so far as possible, the active anti- 
septic, as it is felt that an antiseptic strong 
enough to kill bacteria is also apt to destroy 
the resistance of the living cells of the host 
Many writers advise the careful washing of 
the wound, followed b}'^ the use of antiseptics 
on the neighboring skm There are others, 
however, who believe that simple washing, 
with white soap and water for many minutes 
is sufiBcient The author favors the method of 
copious gentle washing of the wound with 
soap and water The wound is then protected 
by gauze dressing, after which the skin is 
prepared by cleansing with soap, water, 
ether, and alcohol, and the wound is again 
lavaged 

The foreign literature, and particularly the 
French literature, of the present war concerns 
itself especially with a discussion of pnmary 
versus delayed pnmary suture in lacerated 
wounds While this problem has not arisen so 
much in civil surgery, nevertheless it is of 
vital import and it might be well to review 
some of the opinions that are expressed today 
Braine, in an article on pnmary suture of war 
wounds, summanzes the situation as follows 
He states that “pnmary closure is contra- 
indicated when the circumstances are not 
ideal, when the wound is not recent, when the 
surgical equipment is imperfect, when the 
operator is not expenenced, and when the 
injured cannot be closely followed for at least 
2 weeks ’’ He presents the following general 
instructions 

“All pnmary sutures entail a certain nsk and 
should never be lightly performed They should not 
be done as a routine measure— each case should be 
considered on its ments Suture should not be per- 
formed unless all conditions are favorable as re- 
gards the wounds, patient, surgeon’s expenence, and 
the mihtary situation Pnmary suture followmg 
excision is always a delicate operation upon which 
the patient’s hfe may depend Suture is not indis- 
pensable to save the patient’s hfe, on the contrary. 
It may result m fatal accidents Every unsuccessful 
suture aggravates the onginal condition Meticulous 
excision of the wounded area, and not the suture 
itself, IS the essential feature The suture may be 
performed later at leisure with a greater margin of 



TREATMENT OF TRAUMAS OF SkIN 
AND SUBCUTANEOUS TISSUES 
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I T his been tud that bcioty is only «lrin 
deep. This itatement toaj be true in 
iodividuils who hive not luffcred tnnmi, 
but when tnumi his occurred bciat> or 
1 cm of beaotj of the *^n depends lirgeU on 
the repair of the mbeutaneous loft puts and 
occasionalJv of the underl^’ing cmeous stmc 
tures. The km of beauty m oW age is in part 
due to the atrophy of the fat and connective 
tissues. 

I have become convmccd that many of oor 
faDores in the treatment of acute traumas of 
the ikm and soft parts arc due to lack of 
ap p reoation of the pathology occurring b the 
subentapeoTM fat and ooonective tls^ea. I 
desire therefore to present ceitab t\-pes of 
faHoies and to suggen methods of treatment 
that will improve the end results To fadU- 
tate the diicosson the foQovtng type* of 
trasima* will be presented (i) severe coo- 
turioos of the ikm and soft pam (s) laccrat 
ed wtxiods of the skin, preaeatmg a consdera 
twn of primary and dela>-ed primarv closure 
(3) avulsion wounds of the akin and anben 
taneou* tissue (4) lacerated tendons present 
Ing the entena for Immediate and late suture 
The foflowlng example* are fflustrative of 
the type* of faQure due to the imtial treat 
ment m bjunes of the tkb and subaitaneoni 
tissue*. It B relative to these failures that I 
deairc to present some of the later advance* b 
surgical uien^v 

W c have all treated lacerated wounds after 
what seemed to us satisfactory dibridement 
■nd suture and have been alarmed at the on 
set of rapid infection with loss of tissue be 
neath, the delav m beahng or occasionall> 
a mon- tragic end. 

Anothcr tvpe of case which we ha\-e all seen, 
for eiampie Is iUustrated bv a patient ad 
mitted to the Cit) Hoapital 0/ New \ otk with 
an avulsion injnr) of the thigh immediatclj 

rrr^lrd b«f*» th* ChnM»] 0«*r*« d Cafc«» 

d ChKMc^ Octaber t- S. 


above the knee The skin and soft tissues bad 
been roDed downward as a stocldng Despite 
careful deansng dibnderaent, and kote 
•uture infection and gangrene of the skm re 
salted 

AO of us have »een avulsion mjuric* of the 
dorsum of the hand and foot, b which gan- 
grene of the skm has resulted despite cixriul 
Udet and suture 

Tcudons united with ertremc care often 
Apparently heal and the patient b chscharged 
from the bospftal but we Ie«rn 00 folknr-up 
that b the meantime the rrounds have opened 
and that piece* of necrotic tendon have been 
extruded 

As the CDmmoD failures hav'c been listed It 
1* b order to approach each tjppe of b)urv 
from our knowledge of the patbok^ involved 
and to present improved methods of thenpy 

covrusn* woujtds 

The succei* or faUiire of the g ene ra l treat 
ment of contused wounds of the skb depends 
largely on tissue tenalcn If an artery even 
of relativelv pthII cae 11 ruptured during the 
injury the extravasation of blood bto the 
tnsue* mcreane* the tissue tension, producing 
thrombosis of the veins thus leaving the tis- 
sue* susceptible to infection. 

Severe contused wounds which produce 
heTDorrhage beneath the surface should be 
carcfullv watched. In severe cootimoos, Bab- 
cock advises releasing mdiioiia down through 
fascia on each ode ol the bjuiv in order to 
reDeve tension and iBow the extravasation of 
the collected sctuhl In case* b whkh the 
trauma Is not la severe as be ha* described, 
the aspiration of the hematoma beneath the 
ma\ be suffioenL Such aouods demand 
surgical judgment and etrdleot operatiTe 
technique. If one beiitates when necrosu is 
beginning one may lose large areas of tissue 
If the patient b seen eail> a^ Is b a satisfy 
torv condibcm, small and deeply cootuted 
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Fig 5, left Photomicrograph of biopsy specimen taken from ivound surface 48 
hours after operabon at time of delayed closure (Courtesy of Collcr and Valk, Ann 
5117-^,1940,112 260) 

Pig 6 Same as Figure 5 


“Fraser, in 1918, reported an incidence of 9 7 per 
cent failure m 41 cases of primary closure as com- 
pared with 4 s per cent failure m 63 cases of delayed 
pnmarjf suture He also reported 31 bacteriologi- 
caUy negative wounds from 35 contaminated wounds 
after 48 hours’ treatment by delayed pnmary closure 
employmg a flanne pack in the wound In 1918 de- 
la) ed pnmary closure of aU soft-tissue wounds, ex- 
cepting those in the scalp, face, and hands, was ad- 
■vised by the surgeons of the American Expeditionary 
Force The best results were obtained when the 
wounds were closed within 50 hours ” 

Coller’s method is to suture loosely the 
muscles and fascia beneath the fat and the 
skin After careful cleansing and d6bndement 
of the fat and subcutaneous tissues, fine silk 
sutures are inserted in the skin but left un- 
tied, and the wound is packed from each end 
mth acnflavme gauze down to the fascia 
In 24 to 48 hours the pack is removed and the 
sutures are tied He presents a series of 21 
cases treated in this manner, with only i 
minor infection I have had the opportunity 
of using this method 8 times successfully 
CoUer presents microscopic sections of the 
wound edges m 24 hours and states that the 
sections show a residue which consists of 
fibrin, in the meshes of which are polymor- 
phonuclear leucocytes, wandering cells, some 
necrotic tissue, and many fibroblasts (Figs 
1-6) As cultures taken from the wound at the 
time of operation and at the time of closure do 
not show destruction of the bacteria by this 
method, it must mean that two important 
surgical prmaples are involved (i) the re- 
lease of tension in the wound by leaving it 


wide open, and (2) the stimulation of the re- 
parative process of the wound or the creation 
of bacteriostasis by the presence of gauze 
soaked m acnflavme He believes that after 
the coagulation of the fibnn the resistance of 
the wound is greatly mcreased because of the 
sealing off of the capillary and lymph spaces, 
which tends to keep infection localized or be- 
low the cbmeal horizon 

In discussing the paper of CoUer, McClure 
suggested that part of the success of this 
method might be due to the inhibitory effect 
of the an upon the growth of anaerobic organ- 
isms, as well as its bactenostatic effect on the 
aerobic bactena 

One might summarize the problem of pn- 
mary or secondary closure of lacerated wounds 
as foUows Primary closure may be attempted 
if the patient is healthy, the skin clean, the 
instrument creating the damage relatively 
clean and sharp, and if the patient is seen well 
under 6 hours after the injury The surgeon 
perforrmng the operataon must use meticulous 
care in lavaging the wound and in gentle 
excision of aU traumatized areas Sutures 
must be inserted m order to avoid dead 
spaces, but with care that there shall not be 
tension when the secondary edema occurs fol- 
lowing the operative procedure Plaster en- 
casement or adequate sphnting should be 
utilized to prevent muscle puU and produc- 
tion of hematomas Delayed pnmary suture 
should be performed m the event that the 
aforementioned entena are not present 
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wfrty BiiJihju /oDored by rnture h ptwedim 
f pabOECe, OLre, Asd tbocosfbacM. TIm voond 
tbunld be tcmpnisculy mm\nM beloee Ox tteoe* 
re ppctmm»t«L In doobtfol c»*ei 5t U btltw t 
P(Jt oiOKDn tad dreira. PrtitairT sotwre* reqidre 
oirerd ▼atcUn^ vp t cocoplete ttatriadon, aod 
the riujeon mart ber»«t»red t tay auatcnt f 
resDOTC tbe nntm. Tw asill otest of (he tortacc 
I JoTT may dm b« u Isdki^ oi tlw Amount of 
deeps la^iTy vUch booM A^Ayi be detsmmed. 
PrtmAiy ntare vithoot dnlnap Is In 

votmdfoftb hpUaetA,thJtb,«^atf. PriioAiyde 
k^-ed a tecmdur totnre b vortliy [ncrenAed 
ttcDtioe AlUngn the rsaha ere Isa bcQUant tha 
Birthod b Mitt 

Bniolng fUtefi tkat the nmat importuit 
fenture in after treatioent ib immobiluatioii, 
which ibcmld be carried out aa In the case of 
a fracture in order to prevent any displace 


ment of the tmues in rclat»nship to one 
another 

Grrgcire, Chevaaju Lenonnsnt GoMct, 
and Rons Bogei all vara of the damapa of 
primary rnrare in war vniuads. WhDc they 
admit that the few ipectacular aues male one 
attempt to utHixe tne procedure the falhira 
more than mibtate a^abat the*? snccemea. 

In tha country CoOer bai recesth’ pr« 
aeoted a yvry Intereating series of cases of 

E tentiiDy contaminated wounds whkh be 
I treats by deiajrd pnmarv Biture Ha 
discuaaon is largel) one reUtirt to the pos- 
tihle lofectloD of abdominal wounds from 
contaminabon beneath the surface, but the 
soipcai pdnaplci are the same as one finds 
la iaerrated wouoda. CoDer lavs 
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tip s, left Photomicrograph of biopsj specimen taken from tsound surface 48 
hours after operation at time of dehjed closure (Courtesy of Coller and Valk, A>i>i 
Siirg , 1940, 1 12 260 ) 

Fig 6 &ame as Figure 5 


“Fraser, in 1918, rcpiorted an incidence of 9 7 per 
cent failure in 41 cases of pntnarj closure as com- 
pared uith 4 5 per cent failure in 63 cases of delated 
pnmarj suture He also reported 31 bacteriologi- 
call> negatit e t\ ounds from 3 5 contaminated \t ounds 
after 48 hours' treatment bj delayed pnmar)’ closure 
eraplojnng a flavine pack in the ttound In 1918 de- 
lated pnmary closure of all soft-tissue ttounds, ex- 
cepting those m the scalp, face, and hands, ttas ad- 
vised b> the surgeons of the American Expeditionary 
Force The best results ttcrc obtained tvhen the 
ttounds ttcre closed ttithin 30 hours ’’ 

Coller’s method is to suture loosely the 
muscles and fascia beneath the fat and the 
skin After careful cleansing and debridement 
of the fat and subcutaneous tissues, fine silk 
sutures are inserted in the skin but left un- 
tied, and the wound is packed from each end 
with acnfiavine gauze down to the fascia 
In 24 to 48 hours the pack is removed and the 
sutures are tied He presents a senes of 21 
cases treated in this manner, with only i 
minor infection I have had the opportunity 
of using this method 8 times successfully 
Coller presents microscopic sections of the 
wound edges in 24 hours and states that the 
sections show a residue which consists of 
fibnn, in the meshes of which are polymor- 
phonuclear leucocytes, wandenng cells, some 
necrotic tissue, and many fibroblasts (Figs 
1—6) As cultures taken from the wound at the 
tune of operation and at the time of closure do 
not show destruction of the bactena by this 
method, it must mean that two important 
surgical pnnaples are involved (i) the re- 
lease of tension m the wound by leavmg it 


unde open, and (2) the stimulation of the re- 
parative process of the wound or the creation 
of bactenostasis b}' the presence of gauze 
soaked in acnfiavine He believes that after 
the coagulation of the fibnn the resistance of 
the wound is greatly increased because of the 
scaling off of the capillar^' and lymph spaces, 
which tends to keep infection localized or be- 
low the chnical horizon 

In discussing the paper of Coller, McClure 
suggested that part of the success of this 
method might be due to the inhibitory effect 
of the air upon the growth of anaerobic organ- 
isms, as well as its bactenostatic effect on the 
aerobic bacteria 

One might summarize the problem of pri- 
mary or secondarj'^ closure of lacerated wounds 
as follows Pnmary closure may be attempted 
if the patient is healthy, the skin clean, the 
instrument creating the damage relatively 
clean and sharp, and if the patient is seen well 
under 6 hours after the injury The surgeon 
performing the operation must use meticulous 
care m lavaging the wound and m gentle 
excision of all traumatized areas Sutures 
must be inserted in order to avoid dead 
spaces, but with care that there shall not be 
tension when the secondary edema occurs fol- 
lowing the operative procedure Plaster en- 
casement or adequate splinting should be 
utilized to prevent muscle pull and produc- 
tion of hematomas Delayed pnmary suture 
should be performed in the event that the 
aforementioned entena are not present 
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It is obTioQs that tbert is t third type ol to 
jury which I have oot nMotLooed becaaae it 
aeems evident to me that one would oot 
atteropt either primary or ddai'cd primary 
suture that Is, the ty^ ol mjory in which 
there is ezteo&ve tissue damage and In which 
it is evident that the wound must be dfbrided 
and left wide open for healing b> granulation. 
In this type, immohi*liEatinn of neighboring 
joints is often a neceaait> in order to prevent 
constant tianma bv moscular actun Be 
cause of its severity the leaton mav need 
various therapeutic raeasurca. I>akimiation 
or vaseline game packing as bv the On- 
method, mav be the therapy of riuce Eariy 
skin grafting is advisable as soon as the gran 
ulationa permit 

AVTJLSED rvorwns or the EsraEioriEs 

Farmer has postulated what seems to the 
author to be an adequate theory of the cause 
of faihire In avulsed wounds. He states that 
when the skin and Bubcutaneoui fat tie 
avulsed thrombodi of the \'etK)iii and Ivm* 
phatic veaaels b produced by the trauma. On 
the other hand the arterial veaseU arc not as 
eaiih mjured, and they contmue to pump 
blood mto the traumatiied rone. When the 



pctamuT of the Incoming blood orTreomes the 
normal tisauc pcesBuie nccroals occurs as tlw 
snaOer artenea begm to thrombose We are 
acaistomed to see a almn»r pathological proc 
eae m the pregangmous atage of aente 
choleoatitis All suigeona are coninsant 
with tne appearance of the bhmh gill bladder 
which is rwoUen and edematous and wbidi 
ooe Is apt to call beginning gangrene See 
tJons of such gall bladden, h o over ihow the 
tiasue full of artravaaated blood The Initial 
pfoc ra a has probably been a \-eoous oedoskm 
due to pressure of an impacted atone In the 
CTStK duct. As the Usaue preaaure increases, 
the artery gradual!) becomes thrombosed 
and then, and not until then, does actiiT gan- 
grene occur Fortunately for the gall biadder 
omental adbesiOTts are apt to bring relief from 
eome of the tissue tension. 

If Farmer & theory u true his mclhod of 
treatment is a real advance in the handliog of 
avulsed wounds. He behe\'es In the eioAm 
of mllof the avulsed ekro, for he sail that U a 
portioD of the shin la left attached the arteries 
win contmue to pump blood into the itiQ and 
aubcutaneoui tissue and gangrene wHl result. 
When the skm has been removed the aseat 
ant caiefullv dtbrides the underlying itruc 
tuiet, removing all dead or traumatiied tissue. 
Farmer advises the cleansing of the raw ares 
with aseptic rather than antiseptic fluids- 
Thus aoap and water and saboe are the sohi 
tioQi of common choice. The surgeon removes 
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Hg 9 The result 2 weeks after acadent (Courtesy of 
Farmer, Aim Surg , 1939, no 952 ) 

the aNTilsed skin It is held on a firm flat sur- 
face and the fat is removed by scraping or by 
cutting with curved scissors well into the 
dermis After the combined procedure of 
debridement of the deeper structures with 
complete hemostasis and evcision of the sub- 
cutaneous fat, the skin is then sutured ac- 
curately into the defect from which it was 
removed To prevent dead spaces, quilting 
sutures are used in addition to the circum- 
ferential sutures, and the graft is perforated 
with numerous small stab wounds The pn- 
marj' dressing is of normal saline Firm pres- 
sure IS obtained by bandaging, and a plaster 
encasement msures immobility The dressing 
is changed in 10 to 14 days unless there is a 
special indication for an earlier examination 
(Figs 7-10) It was the author’s privilege to 
see a number of cases reported by Farmer, 
and the results were far superior to anything 
he had seen m similar wounds treated by 
other methods 

There may be one refinement which could 
be added to Dr Farmer’s method J Staige 
Davis has shown that skin may be pre- 
served for a reasonable penod of time by 
refngeration Also, it has been stated that 
during refngeration the diSerences between 
the portions of the skin that would normally 
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I ig 10 The condilion some months after accident 
(Courtesy of Farmer, Aim Surg , 1939, no 952 ) 

live and the portions that are too severely in- 
jured to survive arc demonstrated Davis 
says 

“The idea is prevalent that skin grafts of all kinds 
must be applied cither immediately or within a com- 
parativch short time after cutting Years ago the 
writer [Davis] became interested in the preservation 
of skin grafts, and has expenmented with the re- 
frigeration of various t>pes He soon became con- 
vinced that there was no hurry in applying skin 
grafts and that thej could be preserved quite 
simplv If the grafts w ere to be used w ithin 24 hours, 
wrapping them in sterilized dressings moistened with 
normal salt solution to keep them from drynng and 
storing in the ice box were sufficient If longer 
periods were required the grafts were stored in jars 
of stcnle oil, vaseline or sterile albolcne in the coil 
compartment of a mechanical refngerator The 
grafts when removed from vaseline or albolcne are 
as pink as when the\ were put in, and look quite 
fresh They arc cither wiped gentlj with stenle 
gauze to remove the vaseline or are washed with 
ether before being placed on the granulations It 
was noted that while the refngerated grafts would 
take and the blood supply become established it was 
fully a w cck, and sometimes longer, before any new' 
growth of epithelium is observed from the skin mar- 
gins and that this grow th seemed slower than from 
immediate grafts of similar type Microscopically 
no definite change was observed in the graft refng- 
erated, as above described, even after several 
months Immediate autografts are always to be 
preferred, but refngerated autografts have a distinct 
field of usefulness, and excess material can be pre- 
served in suitable cases and used as required Re- 
frigerated small deep grafts are permanently suc- 
cessful and have been successfully transplanted 
after several weeks ” 

The usefulness of Davis’ method in avulsion 
injunes can readily be seen, because there are 
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Fk 7 Iimxfiu* poMoprmn tppnnace Tbe 
f t w HfHw t. t m e nriafl i ^ pIkmt taouftnot 
bRKW al fnetm (CaoitMr oi Fwr An Swt 
W 9S>-) 

It U obvkms that thm ts a third tDpe of id. 
Jur^ which I ha\*e not raentiooed bemuse (t 
teema evideot to me that one would not 
attempt either primary or dcla\rd pnmaiy 
autuie that u, the type of {njurv m which 
there is extrosivr tissue dama^ and in wUch 
It Is evident that the wound must be dibnded 
and Wt wide epen for beafing b> granulation 
In this Ij-pe immohfluatKMi of ongfaboring 
joints o ^ten a neceisitt in order to pm'ent 
constant tnuima by muacnlax actson Be 
canie of iti Be\'ent> the leakm ma> need 
i-arious tbcrapentic mea su res. Daknuxatum 
or %’aselme gauxe packing as b\ the Ott 
method may be the therapi of choice Early 
fVm grafting Is advisable aa soon as the gran 
uiatioia permit 

AiXLSEo weroxw or tht ExrtEinTiES 

Farmer has postulated what seents to the 
author to be an adequate theory of the cause 
of failure in avulsed wounds. He states that 
when the «hn and fubaitaDcons hit art 
avulsed thrombosa of the venous and hm 
phatic is produced by the trauma. On 

the other hand, the arterial vessels are not as 
easDv injured and they continue to pump 
blood into the traumatlied xone. UTiw the 



pressure of the incoming Wood oven. 
nomaJ tissw pressure neonais octu 
amaller artmea begin to throroboae 
accustomed to set a sirnn«r patbologi 
ess in the pregangreoens stage 
cholec^tPUs surgeons are co 
with the appearance of the Wuhh gall 
whkh Is fvoUen and edematous an 
one is apt to call beginmng gtngrei 
lions of such gaH bladders, tmertr 
tbsuc full of CTtravasated blood ’H’ 
process has probaUi been a venous o 
due lo pressure of an impacted itof» 

S -ftJc duct As the tmue pressure Ir 
e alien gradually becomes thre 
and then and not until then, docs act 
grtne occur Fortunately for the gall 
omental adhesions are apt to bring rd 
some of the tissue tension. 

If Fanners theon ts Inie, his mei 
treatment is a real advance in the ban 
a\'ulsed wounds. He bebeits In the 
of aB of the avulsed skin, for be sa\a ti 
portion of the skin ts left attached the 
win continue to pump blood into the *1 
subcutaneous tissue and gangrene will 
When the skin has been renw'.ed, the 
ant cait/uUv dibrxies the ooderiiing 
turcs, removing all dead or tnunutiitd i 
Farmer advises the deannng of the ra 
with tsepoc rather than antiseptic C 
Thus soap and water and saline are the 
tio ns of common chcact. The surgeon retno 
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cbnical results of local administration of sul- 
fanilamide are as yet too uncertain either to 
advocate or condemn When thej' have been 
used, it has been noted that there is an in- 
crease m the serous exudate, and this might 
be distmctly inadvisable if skin grafts are 
contemplated 

TENDON INJURIES 

Tendons, like innocent bystanders, are sub- 
ject to accidental mjunes involvmg other 
structures Extensive wounds of the skin and 
subcutaneous tissues frequently cause tendon 
damage as well This is espeaally true of 
areas such as the dorsum of hands and feet, 
wnsts and ankles, where the covenng is thin 
and the bed unjueldmg The most dangerous 
location for tendon injuries is in the flexor 
creases of the fingers and palm This area is 
frequently traumatized by sharp cuttmg in- 
struments and the tendons severed If infec- 
tion is not prevented, the extension of the pus 
along the tendon sheath will not only create 
slough of the tendons but may allow the in- 
fection to extend along the deeper spaces of 
the hand with irreparable injury The possi- 
bflity of tendon injury, therefore, must be 
borne m rmnd when apparently superficial 
wounds are treated, and repair of tendons, 
when mjured, should be undertaken at the 
earliest possible moment consistent with good 
surgery 

The decision between primary and second- 
ary suture of tendons calls for keen surgical 
judgment In cases seen within 4 hours of 
injury primary suture may be done with rea- 
sonable expectation of an excellent result 
This assurance is lacking, however, when dirt 
has been ground into the wound or the tendon 
extensively contused and devitalized Pri- 
mary suture IS hazardous also if there is a 
question of contamination with human acch- 
matized bacteria or if antiseptics have pre- 
viously been poured into the wound In all 
such cases and in injuries more than 4 hours 
old, attention should be directed solely to 
cleansing and heahng the wound, and the 
damaged tendon left for secondary suture at a 
later date 

\Vhen primary suture has been injudiciously 
performed and infection ensues, the patient is 



Fig 13 Dense scar tissue m the region of the deeper 
area 

far worse off from the standpoint of eventual 
rehabihtation than if the tendon had been 
left for secondary suture because just so much 
tendon tissue have been lost and scar 
tissue formed Funebon is traded for deform- 
ity — a poor bargain 

Atraumatic handhng of tissues, the avoid- 
ance of chemical antiseptics, and the use of 
fine silk sutures placed without tension are 
sound surgical pnnaples worthy of particular 
emphasis m tendon repair Tendon is a rela- 
tively avascular structure, its meager blood 
supply commg from a delicate sheath or from 
the surrounding soft tissues At the time of 
repair, if the already damaged tissues are 
needlessly subjected to the additional trauma 
of rough handling and strong antisepbcs or if 
the blood supply is impovenshed by tense 
sutures, one must not be surprised should in- 
fection, with all its disastrous consequences, 
result 

Kanavel, Bunnell, Koch, Mason, and Loyal 
Davis have contributed largely to the knowl- 
edge of the physiology and histology of ten- 
don repair and have presented for us defimte 
chnical therapeubc measures based on sound 



SURGER\ G^ 7 reCOLOG\ AND OBSTETRICS 



some cma m Thidi tbe muide d«m«^ iiu> 
be 10 great or tbe patmit teea so late aher 
lajiuy that immediate utm gn/ong would be 
badruable. However il ooe can preaeire the 
uninjured atm and trampUnt it at a later 
tune a great larmg can be made m boapltal 
dayi and In suffering for the pattetiL 
Avuldoa In Junes of the doraum of the hand 
mult be treat^ according to the depth of the 
Injury When tendons are exposed, imme- 
diate covering is eaasntliL The insertion of 
the hand mto an abdominal ffap is advmn 
tageous when the Injury is deep when it is 
lupcrfidal Fanner's method could be earned 
out by removing the avulsed skin and replac 
mg it as he described When the skin has been 
too leiTTcly treumatixed, a full tissue graft 
taken from the thigh cun be readilj used ITie 
replacement of the avulsed skin eitn If split 
ioogitodinaJly as desciibed many yean ago 
by the Mavoa, uiuiUy results In failure if any 
portion Is left attadierL Full tissue grafts 
may be readily n Hne rd m similar Injimea of 
the donum of the foot, provided the avulsed 
tkm 13 not satisfactorv 

In avulsed wounds that cannot be dosed 
Immediately and In which for any reason lUn 
graf ting If delayed for otct s weeks. It is ad 
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vuable to exase the underlyuLg scar tl*«np 
rather than merely to remove the naperfiml 

C ulatioQS by curette After sevenafslhim 
I delayed akin grsflmg foDcrsrlng curette 
merit of the saperfidal granulatioDS, I dis- 
sected through the imderlying scar Usme 
which appeared red and healthy on the mr 
face and was surprised to find rubberv firm 
avascular scar t^nje extCDding often to s 
depth of 04 to I centimeter Wore healthy 
basue appeared. Sections taken of this tasoe 
rrveai definitely the lack of vascular »upply 
neccaiary to stimulate cpitbcCTatimi. The 
grafts appear healthy for a week or 10 davs 
and then gradually melt away (Figs, i r to 14) 
Cktmjjtitrapj In discnasing the treatment 
of lacerated and avulsed wounds of the ikm 
nH toft tusoe* It has not Kcmed necessary 
to stresa the use of sulfaniUmkie or a unil ir 
preparations, cither by orai or parenteral ad 
ministration, because these drugs tre being 
used througbont the country at luge. Nor 
doea it seem advisable at this tune to iea*n- 
mend the local admiiiatiatkm of these dmgs 
at the site of mjury The eqx rri mental aod 
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cbmcal results of local administration of sul- 
fanilamide are as yet too uncertain either to 
advocate or condemn When they have been 
used, it has been noted that there is an in- 
crease in the serous exudate, and this might 
be distinctly inadvisable if skin grafts are 
contemplated 

TENDON INJURIES 

Tendons, like innocent bystanders, are sub- 
ject to accidental injuries involvmg other 
structures Extensive wounds of the skin and 
subcutaneous tissues frequently cause tendon 
damage as well This is especially true of 
areas such as the dorsum of hands and feet, 
wrists and ankles, where the covering is thin 
and the bed unyielding The most dangerous 
location for tendon mjurves is in the flexor 
creases of the fingers and palm This area is 
frequently traumatized by sharp cutting in- 
struments and the tendons severed If infec- 
tion is not prevented, the extension of the pus 
along the tendon sheath will not only create 
slough of the tendons but may allow the in- 
fection to extend along the deeper spaces of 
the hand with irreparable injury The possi- 
bility of tendon injury, therefore, must be 
borne in mmd when apparently superficial 
wounds are treated, and repair of tendons, 
when injured, should be undertaken at the 
earhest possible moment consistent with good 
surgery 

The decision between primary and second- 
ary suture of tendons calls for keen surgical 
judgment In cases seen within 4 hours of 
injury primary suture may be done with rea- 
sonable expectation of an excellent result 
This assurance is lacking, however, when dirt 
has been ground into the wound or the tendon 
extensively contused and devitalized Pri- 
marj^ suture is hazardous also if there is a 
question of contammation with human accli- 
matized bacteria or if antiseptics have pre- 
viously been poured into the wound In aU 
such cases and in injuries more than 4 hours 
old, attention should be directed solely to 
cleansing and healing the wound, and the 
damaged tendon left for secondarj^ suture at a 
later date 

When primary suture has been injudiciously 
performed and infection ensues, the patient is 



Dg 13 Dense scar tissue in the region of the deeper 
area 

far worse off from the standpoint of eventual 
rehabihtation than if the tendon had been 
left for secondary suture because just so much 
tendon tissue will have been lost and scar 
tissue formed Function is traded for deform- 
ity — a poor bargain 

Atraumatic handhng of tissues, the avoid- 
ance of chemical antiseptics, and the use of 
fine silk sutures placed without tension are 
sound surgical prmciples worthy of particular 
emphasis in tendon repair Tendon is a rela- 
tively avascular structure, its meager blood 
supply coming from a dehcate sheath or from 
the surrounding soft tissues At the time of 
repair, if the already damaged tissues are 
needlessly subjected to the additional trauma 
of rough handling and strong antiseptics or if 
the blood supply is impovenshed by tense 
sutures, one must not be surprised should in- 
fection, with all Its disastrous consequences, 
result 

Kanavel, Bunnell, Koch, Mason, and Loyal 
Davis have contributed largely to the knowl- 
edge of the physiology and histology of ten- 
don repair and have presented for us defimte 
clinical therapeutic measures based on sound 
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wrpc*! pnnaplrt. They hive ihown that 
connective tissue omon takes first be 

the apposed ends of a ie\rrcd tendon. 
This proce» commences prompth alter 
luttrre is complete m 3 or 4 da\'i, and is de 
pendent upon restoration of cotiUiiuit> of the 
tendon sheath or aurronoding soft taaues In 
favorable cases tendon cdla then grow across 
this connective tiasoe bndge and cstaMsh a 
complete teodmous umon In from 10 to 14 
dajT. The tendon at firrt shows distlrict 
thickening at the Rtc of repair and adherence 
to the snrrounding atroctures but in the 
course of a few weeks it becomes thinner the 
adhesions axe stretched, arid freedom of mo- 
twn is graduaHj established to a greater or 
lesser degree 

Bearing this In mind, one can apnrcaale 
the vital importance of an atraumaoc teeb- 
mque In tendon repair the oae of fine non- 
absorbable nomrataring nturea placed with- 
out tensKsn the ehmmation of ez^xMcd knots, 
and the acauate reposition of sheaths as weD 
aitendoca. FoUoving repair the parts should 
be splinted in the posiboa of greatest tendon 
relaxation for a period of s to 3 weeks before 
active ot passhre motion ts attempted PbTOo* 
tberap) when initiated must be under the 
i£rect supervison of the surgeon who akme, 
U responsible for the end-rwulh Too often 
the importance of this period of rehabihtation 
13 minimis ed the after care being placed in 
the hands of enthuiitstlc but Inaperienced 
asiutants. Such a practice cannot be too 
strongly condemned 

The pnnaplea discussed thus far apply to 
tendon repair m general Secondary suture 
fuTk for apeoai consideration No attempt 
at secondary repair of tendons should be made 
m lets than 3 to 4 weeks after injurv m a 
wound which was dosed and had healed ptr 
pnwujm If a mSd ifrxind inflammation or a 
mild itaphvlocDCrft infection was present, 6 
to 8 months should be alknred to paaa, and in 
the case of a se\Tre infection or if a strepto- 
coccus was oiitured it fa safer to wait is to 18 
months before a iecondar> tendon suture is 
undertaken TTiete time bmits, are of comae 
i»t absolute but they serve as a fafriy rehable 
guide to the condition of the tiatues and the 
rViinnn of relighting an Infcctioas process 


Scar lisiiie in which the tendon ends haw 
become embedded must be carefulJv but thx 
oughlv removed by sharp dissection Some 
times, when subcutaneous tfanje is scantr and 
scar tlssne excessive a full tbickncii or pcdidc 
graft most be transferred to fill the defect 
left bv this daaectioo in order to have suffi 
dent subcutaneous fat surrounding the tendon 
to prevent re formation of dense scar tfaBjc 

adhesioni. In this event actual tendon sature 

must be postponed until a later dale 
The tendon ends must be ccmpkteiy freed 
of adhcaioos back as far as Dormil tendon 
sheath and anv portion which cannot be freed 
will have to be excised. This ciditon may 
make it nnpottible to le-appose the enf4« 
the tendon without tensloei. If thh proves to 
be the case tendon suture should not be 
attempted but a free tendon graft, conipJctc 
with Its sheath, must be obtained from an 
other part of the bodv and uaed to fiB the gap 
The exrrase of sound Judgment m the s^ 
bon of cases for pirmarv suture and courage 
to delay pnmAr> to secondin suture with a 
dear co a p i e bension of basic surgical pdo* 
dfdes wUl, therefore go far toward impcnrug 
the results of treatment m acute tendon In 


T Hemorrhage and i‘fVma can came ex 
tensve tissue neouali m severetv contused 
wounds. The early releasing of Indsiooi may 
be necessary 

t The entena for and against pninar. 
suture in lacerated aounds and the tedmlquc 
to be followed are pr es ented 

3 In order to prevent gangrene of the flap 
m Bvulscd aounos, an operation is described 
bv which the skin 11 dfbnded and implanted 
as a full tissue graft in the defect The possi- 
bOity of preserving bv reirigeration skin tint 
cannot be rmraedlatcly ntilised fa dwrusied. 

4. The process of repair of sutured lacer 
ated tendons is presented The indicatiom for 
and technique of primary and delayed suture 
arc deacribed- 
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Fig I The reflex neurogenic bladder is caused by a 
omplete transecting cord lesion, above the conus Bladder 
ctivity IS controlled by a simple spinal reflex, synapsing in 
he conus When the bladder fills to a certam capaaty 
100 to 250 c cm ), the reflex is stimulated, causing bladder 
ontraction Tins bladder is charactenred by penodic 
vacuabons, without voluntary control 

ipon the extent and level of spinal injury 
hese are first, the reflex bladder, when the 
Sion is situated above the conus, leaving the 
mple spinal reflex arc intact, second, the 
itonomous bladder, which has been com- 
etely denervated by extensive injury of 
nus or cauda equina, and, third, the atonic 
idder, in which the injury has interrupted 
y the sensory side of the spinal reflex arc 
complete recovery from the nerve mjury 
es place, the bladder function ultimately 
omes normal, otherwise these patterns are 
nanent 

he urological management of these cases 
ems itself with two different periods 
management of the bladder durmg the 
'd of early atonia, and, second, the man- 
ent of the chrome neurogemc bladder 

THE MANAGEMENT OF THE ACUTE 
NEUROGENIC BLADDER 

two cardmal dangers m management of 
. Tite atorac neurogenic bladder are in- 



Fig 2 The autonomous neurogemc bladder is caused by 
any lesion wluch destroys the conus or cauda eqmna The 
bladder is completely depnved of external innervation, 
and depends entirely on its intrinsic myentenc plexus, 
whose fibers he withm the bladder wall The bladder 
musculature and internal sphincter both are hypertomc 
Despite the high mtravesical pressure, the tome ^hinder 
acts as an obstruction Since reflex activity is abohshed, 
evacuation occurs only when the mtravesical pressure ex- 
ceeds the sphmctenc obstrucUon Voiding is by dnbbhng 
overflow A high residual urme is present. 

fection and overflow mcontmence Careful 
asepsis and proper dramage will minimize 
both of the dangers Nursmg care of these 
patients is greatly simplified by dramage of 
some type, and it has been demonstrated that 
the madence of sepsis can be enormously re- 
duced by properly managed dramage Ob- 
viously, the orcumstances under which the 
patient is encountered foUowmg mjury will be 
an important factor m decidmg the type of 
dramage employed and when it should be 
mstituted On the battlefield, the highway, 
or m the factory, aseptic urmary dramage is 
usually impossible, m these circumstances, 
overflow mcontmence is more desirable than 
immediate cathetenzation Smee the entire 
management of traumatic myelitis is one 
which requires the facihties of hospitahzation, 
urmary tract dramage should be deferred 
until ihis IS accomplished 


THE MANAGEMENT OF THE URINAR\ BLADDER IN 
TRAUMATIC LESIONS OF THE SPINAL CORD 
AND CAUDA EQUINA 
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D isorders of bladder funetkm 
whidi ahra^^ accompan) major 
fpmtl cord Injuriea are largely re 
^JOnsible for the high mortality 
uaoaated with acute traumatic mydJtu. 
"ITiia high mortality result* from overflow In 
continence with the devefopment of decobltai 
ulcera and udiiary tract aepsu. Both oi these 
comfficatioQs can be mininuxed by proper 
management 

The rational management of the bladder m 
these arctmutanoH depesds upon a recognl 
tlon of certain fundamental principles. Sploa] 
iho<± which foDows cord mmir Is always re 
fleeted In the urinary bhoder b> muscular 
atonr manifested clinlcill> by omary re 
tentioQ and orerflow Cncoadnexice. The period 
of bladder atony is temporary lasting from a 
few daj's to many mootha. Recovny of the 
bladder u manifested by oiteratfoos to Its 
bdiawir depending upon the ertent and 
location of the cord injury TheK alterationB 
m behavior follow certam deflmte patterns, 
wbkh ma\ be recognixed by appropriate 
ezammstiOCL 

There are three general types of recovery 
pattern The first and most m enm om of these 
» the reflex nenrogenic bladder produced 1:^ 
a transecting lesion abo>T the conus (Fig i) 
In this ntuatioo bladder activity I* governed 
b> a singile spmal reflex, syrugwlng m the 
sacral cord devoid of cerebral controL FBEng 
of tbe bladder with resultant atreldung of its 
wall constitutes tbe stimulus which results In 
bladder contraction and evacuation This re- 
flex evacuation b necM»aiilj periodic, and 
since it is anatomicall) dissociated from the 
higher oenters, Is not under lulunOiry nervous 
sj’stem enntroL The patient can neither 


initiate nor cause cosatiou of unnatkm at wi 
but is penochcallj iocontinent- 

A second pattern of bladdn behsvur b le 
foDowmg extensive Injury of the coma 
Cauda equina (Rg a) with interrepdoo 
both the sensory tnd motor units of toe refL 
arc which controli the bladder This e 
tcmally denervated bladder has been propet 
termed the autonomous neurogenic Ua^ 
Vormal aensaboo is gone and voluntary 
reflex mictuntion Is abolished. Bladd 
moscie tone is inemued, probahfy br i 
mvaitenc plexus. Tbe mtemai iphtncter 
hypertonic. It Is posalble that tHs b mai 
taiaed by the fymp*thet>a via the (presacn 
hypogastric nerves whkh are spared in caa 
or conus tesums Tbe btadder aiwan shoi 
coane trabecnlatfcm, an endence of h 
balance b etwee n spblnclg and detrusor ua 
and cairies a high retlduaJ The Intraveifc 
pressure Is high, and evacuation U by diibbiij 
o v erflow since reflex, activity b abolished, 

Tbe thud and last, tyw of oeurogei 
bladder reiultj when only the sensory li^ 
thcspioal reflerarca damaged (Fig j) whi 
oamm in some partial destructive leiioas 
conus or cauda equina. Tills bladder behav 
like the stomc bladder of tabes dorsalis, 
which by an analogous mecfasniim tJ 
gensory unit of the arc has also been hit< 
nipted. Recovery from spinal shock » he 
followed by a poiiitcnt atoola of the bltdd 
muscnUtiirt. There is dribbling overflow 1 
continence from a bladdei whidi has a k 
Intraveiical pressure and which posaesBB ) 
reflex activity 

To tummanie following spinal cord i 
juries regajdlest of level, a period of ibo 
with bladder atoom and retentloc ococ 
SohseqnenUv with recovery of neurologir 
foacUon, one of the behavior pattern* 
bUddex functioo is manifested depeixfii 
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Fig I The reflex neurogenic bladder is caused by a 
complete transecting cord lesion, above the conus Bladder 
activity 13 controlled by a sunple spmal reflex, synapsing m 
the conus ^Vhen the bladder fills to a certain capaaty 
(100 to 230 c cm ), the reflex is stimulated, causing bladder 
contraction. Tins bladder is characterized by penodic 
evacuations, without voluntary control 

upon the extent and level of spmal mjury 
These are first, the reflex bladder, when the 
lesion is situated above the conus, leavmg the 
simple spmal reflex arc mtact, second, the 
autonomous bladder, which has been com- 
pletely denervated by extensive mjury of 
conus or cauda equma, and, third, the atomc 
bladder, m which the mjury has mterrupted 
only the sensory side of the spmal reflex arc 
If complete recovery from the nerve mjury 
takes place, the bladder function ultimately 
becomes normal, otherwise these patterns are 
permanent 

The urological management of these cases 
concerns itself with two different penods 
first, management of the bladder durmg the 
penod of early atoma, and, second, the man- 
agement of the chrome neurogemc bladder 


Fig 2 The autonomous neurogemc bladder is caused by 
any lesion which destroys the conus or cauda equma The 
bladder is completely depnved of external innervation, 
and depends entirely on its mtnnsic myenteric plexus, 
whose fibers be witnm the bladder nail The bladder 
musculature and mtemal sphincter both are hypertonic 
Despite the high mtravesical pressure, the tome sphincter 
acts as an obstruction Smee reflex activity is abolished, 
evacuation occurs only when the mtravesical pressure ex- 
ceeds the sphmctenc obstruction Voidmg is by dribbbng 
overflow A high residual unne is present 

fection and overflow mcontmence Careful 
asepsis and proper dretmage wiU minimize 
both of the dangers Nursmg care of these 
patients is greatly simplified by dramage of 
some type, and it has been demonstrated that 
the madence of sepsis can be enormously re- 
duced by properly managed dramage Ob- 
viously, the circumstances under which the 
patient is encountered foUowmg mjury will be 
an important factor m deadmg the type of 
dramage employed and when it should be 
instituted On the battlefield, the highway, 
or m the factory, aseptic urmary dramage is 
usually impossible, m these arcumstances, 
overflow mcontmence is more desirable than 


THE IIAKAGEMENT OF THE ACUTE 
NEUROGENIC BLADDER 

The two cardmal dangers m management of 
the acute atonic neurogenic bladder are in- 


immediate catheterization Smee the entire 
management of traumatic myelitis is one 
which requires the facihties of hospitalization, 
urmary tract dramage should be deferred 
until this IS accomplished 
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D isorders of bitddw function 

whlcb ahra^ accompanv major 
ipinal cord injuriet art largely re 
iponslble for the hlgji mortality 
aiBOciated with acute traumatic mjrcLtla. 
Tha high, mortality reaulU from ovtrf^ m 
continence with the devdopment of decubital 
ulcere and tmnary tract sepsia Both of the»c 
compiicationi can be b> proper 

TTunigwnmt- 

“nie ratjonaj management of the bladder la 
theae drcnmatancca drpeuU upon a reco^ 
tioQ of certain fundamental pmapfes. Spuial 
ibock which foUowa cord lnjur> u alwaya re 
fleeted in the unnaiy bladder bj muacolai 
atony manifested dmloll) br urinary re 
teuton and OTccflowmoDQCineDce 'niepenod 
of bladder atony k temporary lasting inxn a 
few days to manv months. Recov ery of the 
bladder ts manifested by aiteratiooa In its 
behavior dependms upon tbe extent and 
locatKui of the cordlnjory^ Tbeae altetaUona 
In behavior foUow certain definite pattema, 
whidi may be recognised by appropriate 
examlnaDon 

There are three general types of recover} 
pattern. Tbe fint and most common of three 
Is the reflex neurogenic bladder produced bv 
a transecting leafcin above the conos (Fig ij 
In this lituatwn, bladder acbvily is governed 
b} a simple spinal reflex, smapsing In the 
sacral cord dei-oid of cerebral amtiol Fining 
of the bladder wrth resultant itretchmg of its 
wall conititatei the stimulus which rcsnlts in 
bladder cootmetjon and evaaiation. Tliis re 
flex evacuation b necMaarily periodic, and 
amce it is anatomically diswaated from the 
higher centers, It not under voluntary nerrons 
system control. The patioit can Bather 


initiate nor cause ceasatioo of anna bon at wiD 
bat » periodically IncDiitmcnt 
A second pattm of bladder behavior b seen 
following extensive Injury of the coom or 
cauda equina (Fig x) with InteiTuptioo of 
both the sensory motor nrJls of tie reflex 
arc which controls the blsdd^r Tlia a 
ternaDy denervated bladckr has been prtperlv 
tenned the autonomons ncuiogmic biaiVki 
Normal sensaticai Is gone and voluntary or 
reflex mictniition Is aholahed. Blailcf 
muscle tone is increased, prohaW} by lU 
myeotenc plezua. Tbe Internal i^ndg b 
hypertonic It Is posdble that this b mam 
tamxi by the s>'mpathetics via the ^nsaosl) 
bvpogastnc oervo which are spared in cauda 
or conus lessons Tbe bladdg always shows 
coaoe txabcculation, an emdeuce of Iib- 
balance between sphbeter and detrusor tooe 
and carries a high residoaL Tbe btravrsical 
presBore IS high and evacuatiaii is by dcibbliog 
over fl ow smee reflex activity b abolahed. 

Tbe third, and last, tm o^ Dearogcnlc 
bladder results when onI> the eensory side of 
theqanal reflex arc B damaged (Fig 3) which 
occuia m some partial destructive lesionj of 
conus or cauda equina Thu bladder behaves 
like the atonic bladder of tabes dorsalis, in 
wfascb by an analogous mcchiiiixin the 
seMory umt of tbe arc has also been inter 
ruptci Recoreiy from qjmal shock fa here 
followed by a pemstait atonlt of the blidder 
musculature Tbere Is dribbling overflow m- 
contmaicc from a bladder which has a low 
In tr a v eslcsd pressure and which poasessei no 
reflex actmtj 

To summanxe, following spsnaJ cord In 
juries regardless of kvel, a period of shock 
with bladder atoma and retentkm occurs- 
Sabsequentiv with recovery of DetnobgioU 
function one of the behavior patterns to 
Madder function a manifested, dcpeodlnf 
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i h o fiAn bfdstnnkQ W ibe taavT Bob W Ub iomJ 
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dhtakil cfitll tctol utKipkj' ai ti aoKxbnnc nmUx. 
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^pUmcrie resbUor* tkiot cum vrtMuty Mcsi^ 
\ ofctn^ b by Of <fribWiiit wi ll o w tie- 

stABt bifib mbfattl artoc. 

There are three methodj of providiiig bUd 
der dramas IntermittcQt catbcteiixatkm 
tnlying catheter and auprapoWc cj^rtotomy 
Intenrdtteat catbeterintioQ b ondeiirabfe 
becanac it doet mt provide ooDthmoDa drain 
a^ and frequent catheteruatkin Incrcaies the 
hazard of orethral trauma and folmioatlDg 
Infcctran Cootinooui dramage, dther by 
urethral or aaprapabic catheter provide* the 
optima] conditioQ for t^'oidaace of aepaii and 
incontinence and for aUcnring the eariiot 
return of bladder tone. The dwice between 
thcac two method* of contmoou* drainage de 
pends upon the hospital facilities a\'aiUb(e for 
providing the greatest degree of aseptic care 
of the drainage systems emploj-ed. Under 
Ideal drcumitancea, urethral catheter drain- 
age might appear preferahle la that it avoids 
tbe Dcceiilt) of a suprapubic wound- Tbe 
Inherent dangers of uib method are to be 
foond In the occasional severe genital Infec 



Inlying catheter draitis the blazer but 
not djam the urethra. Suprapubic dia 
helps to avoid urethral huectua and 1 
fore this method is pre/etabJe under mot 
dimstancca. 

Continocrus drainage by dther m 
ne cess itates tbe maintenance of an u 
drainan system if serious unnary infer 
are to M avoided. This may be provided 
sterile dosed Inlgatcr system, such as th 
anploved at the Unfversitv Hcwpital (H 
Such a svstem cnabk* periodic irTfgats 
the bladder with mild aotiseptjc ^u 1 
thus umtfo IBng any existing lo/ectJOns, a 
only dlsamnectcd or changed under as 
tcchmque thus avoiding the Introdixlk 
new infection SmaO dose* of urlnarv 
septic* continuously given over long neno 
time when well tolerated, further a»d In 
tioHing Infection 

Dtainage b maintained untfl other 1 
pletc bladder 1 e c u very or the final aeurof 
pattern has been estabhihed This trans 
mto the chronic oeorogenk pottem is n 
nbed b> cystometric czaminatioca perfor 
period kuDj 
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the management of the chronic 

NEUROGENIC BLADDER 

I The reflex neurogenic bladder which re- 
sults from lesions above the conus is charac- 
terized by periodic mcontment evacuation 
Its capacity of approximately 150 to 250 cubic 
centimeters allows satisfactory degree of com- 
fort and contmence m the patient whose m- 
teUigence allows him to adapt himself to its 
penodiaty Any factors which tend to m- 
crease the reflex irritability of this bladder 
reduce its capaaty and mcrease the frequency 
of mvoluntary voidmg Infection and calcuh 
are the common irritating factors and their 
prevention or elinunation are of paramount 
importance m attammg the ideal status for 
this type of bladder In our expenence drug 
therapy designed to influence either the sym- 
pathetic or parasympathetic mnervation of 
the bladder have had no chnical benefiaal 
effect m this or any other type of neurogenic 
bladder 

2 The autonomous neurogenic bladder 
results from destruction of the conus or cauda 
equma, thus denervatmg the bladder This 
bladder has no reflex activity, its mtravesical 
pressure is high, the mtemal sphmcter is 
hypertonic acting as an obstruction and the 
patient carries a high residual with overflow 
dnbbhng 

There are two methods of treatment First, 
penodic manual suprapubic compression with 
strammg m an effort to produce partial or 
complete evacuation of the bladder When 
successful this method of evacuation provides 
reasonable relief of mcontinence and is a satis- 
factory solution to the problem Failure may 
result from too great an imbalance between 
the obstruction by the spastic mtemal sphmc- 
ter and the forces available for evacuation 
In this event transurethral resection of the 
mtemal sphmcter may so relieve the vesical 
outlet obstmction as to allow satisfactory 
periodic evacuation as described above We 
have resected a number of patients of this 
type with encouraging results 
Presacral neurectomy theoretically should 
relax the mtemal sphmcter m these cases and 
facilitate manual evacuation of the bladder. 


attammg the same end as sphmcterotomy 
Our expenence with sympathectomy m this 
group of patients is madequate to warrant 
positive conclusions 

In the event that the above methods fad to 
result m satisfactory penodic evacuation with 
unnary continence, permanent suprapubic 
drainage or interval catheterization are re- 
qmred 

3 The atomc neurogenic bladder results 
from intermption of the sensory components 
of the reflex arc This bladder is characterized 
by a low mtravesical pressure, a relaxed 
mtemal sphmcter and a high residual unne 
with dnbbhng incontinence There is no re- 
flex activity, so automatiaty can never be 
hoped for Penodic evacuation can generally 
be accomphshed by manual suprapubic 
pressure with strammg In this situation, 
voidmg IS more easily accomphshed than in 
the autonomous bladder in which a hypertonic 
mtemal sphmcter exists Permanent supra- 
pubic drainage is rarel}'^ necessary since 
penodic manual evacuation is usually success- 
ful Presacral neurectomy should be of no 
value in this type of bladder because the 
mtemal sphmcter is relaxed 

The ideal to be attamed m any patient 
havmg a chrome neurogemc bladder is 
penodic evacuation of the bladder with satis- 
factory unnary contmence and the avoidance 
of unnary sepsis This ideal can be attamed 
even under the most trymg circumstances 
with most patients affected with traumatic 
myehtis Asepsis, antisepsis, an understand- 
ing of the physiological prmciples mvolved, 
and mfinite patience are required m order to 
rehabilitate this group of unhappy mdividuals 
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THE PRINCIPLES OF SURGER'i OF THE COLON 

FRED W RANKIN LLD FA.CS, Kareckj 


I T b becnJJte tod&y the lingoi^ of fuiniy 
b M. imireoal ton^e tiut iBch occa^nj 
u this should ilgi^ue a geoeroui erpre*- 
B»Q of gratitude for the mlrntn»ftnn of 
tbcttc wcnks ■srhkh hiTt at the hand of manj 
through the golden ages of time slorly foood 
thar way into the bouodlctt ooffen of our 
ever tncrcaang wealth of aurgical knowledge 
and ei p eri ence. 

It U a tribote to thoae of the four comera of 
the earth who hare bent the shoulder of effort 
to the unhurried wheel of sorglcaJ piogreaa In 
the tirdess sohtude of unheralded study AO 
this because no tingle surreal achlevuDcnt, 
however ran «t»nH alone, 

from the part, independoit, and Isolate from 
the future, for each tiny step m the comiiicin 
proesdure of today has a badkgrovuxl ol gen 
eratuQS of thought and experience. 

Surgery chHd of trauma, by p e cei ty do- 
veloped as a defensive and reparative ant 
agamrt the bpmes of prehistoric man and 
ftnfmAl. With the advance of dvfUiatlon the 
demand upon the creative In g en uity of those 
whs administer to wounds and trauma of war 
and industry has increaird hugdy 

Upon the fundamm tall of traumarif.sQTgqy 
are based the entire field of the elective act as 
piacbced today Recorded first in the laboif- 
ous hund of (be BCnbcs, and then in prmted 
tjpe are thousands of pages of hlstoy which 
preceded the heroic achievement of Ephriam 
ilcDowdl, whereby abdominal surgerv was 
bom. Upon that memorable event whole new 
fields of surgical endeavor meamrdets to man 
were unfolded In a panorama of the 

future, rcmlendent with the fruit of ioteOec 
tuaJ fertfliV bunting with the vigor and 
enthusiasm of youth, though tempered by the 
judgment of ages and buttressed ^ contunes 
of Industry courage, and honesty 
In the field of surgery the thou^t not only 
of but even of chin ca how has been 

w u ven together ohhvioiis of time ^»ce, and 

OnlMB m S*WT bHc« tb* (TfcW CkUfnfc rf 

th^SmcMcISiWSll I i.CafcMa.Oar*«- J. *V» 


belief into a pattern which has created a uni- 
versal brotherhood a brotberfiood with bot 
one ctnnmoo interest, a tie far deeper thia 
blood, far wider than raci^ the devdopment 
and progre ss of surgery 

This progieai has not been a steady nnhn 
peded rise based on the simple Hrr-rrmtiUrii^ 
and correlation of soentific nutn , but like the 
caltmal hutory of mankind it has often fsl 
tered— faltered because of the bllrd intoler 
ance of igDctfance shrouded In the cloak of 
snpcrstitloii and nurtured by the rbrUtin 
and the mountebank. 

Hampered igalnby tKi> g r\3<ting 
of plag^ or the devastation deftmetioo 
of warfaitL it was still further retarded by the 
ravages of avame, ambition, and covy yet 
new mQestooes on the patlnrey ol 
oaotrsne to fade bto the distance as have the 
footponts of the liknt great who have left 
thdr ttitV q the pages of 

bbtsiy 

Id spite of tmbnlmt periods of sodal oe- 
flict, econo mk uncertaloty and poGtrcal un- 
roat, the world of scimee aiope u at peace. 
The true surgeoa, a sdentilt at heart, thoo^ 
sufTering the Borrowi and pain of editing 
tragedy may turn for consolatioD to the glo* 
nes of scientific progress. Elective surgery 
the last bom progeny of the surgical a^ 
records among 111 eaiuest efforts operations 
for benign and malignant Wsicms of the krwer 
segment of the ihmentaiy caoil. Surgery of 
the coloQ proper natureHj was held in they 
ance until the Listerian era, which foUerred 
the diseov er y of anesthetic agents and per 
mitted the deliberate invasion of ckwed body 
cavities without inordinate risks. 

It haa prog r e ss ed slowly step by step from 
the eariy elementary though iogeniooi at 
tempts of Hippoaatei to treat fiatures, fistn 
las, wnd bemorrholdi, down to such extensive 
operations na segmentsl or total cedectonry 
the heiotc one stage combined abdominoperi- 
neal resection of the rectimi and other quite 
fomudablo procedures commonly practiced 


3Jt 



RANKIN PRINCIPLES OF SURGERY OF THE COLON 


333 


today Such operations are no longer euphonc 
dreams of the past, but a culmination of care- 
fully correlated results of centuries of con- 
saentious endeavor tempered with fortitude, 
persistence, and mgenuity 
, The history of progress m this field of sur- 
gery has been punctuated with many of the 
great names m medicme, and to pause bnefly 
m tnbute to these sturdy pioneers is to avail 
ourselves of an opportumty perhaps too fre- 
quently overlooked m the turmoil of life’s 
qmckenmg tempo 

Hippocrates, Celsus, Paul of Aegina, John 
of Ardeme and of the Arabs, such surgeons as 
Avicenna, Albucasis, and Rhazes, are fore- 
most among the pillars of progress in the early 
treatment of rectal disease 

Morgagm, early in the eighteenth century, 
proposed the operative treatment of cancer of 
the rectum which was first attempted by 
Faget m 1739 However, Lisfranc is usually 
accredited with this achievement because of a 
thesis published by his pupil Pmault, who, 
m 1829, reported 9 cases in which Lisfranc 
used the perineal resection Diefienbach and 
Velpeau modified this pnmitive procedure, 
while Amussat, Vememl, Kocher, and later 
Kraske, developed and popularized coccygec- 
tomy and the partial removal of the sacrum 
for more adequate exposure 

The development of surgery of the lower 
gastrO'intestinal tract lagged behmd surgery 
of the stomadi and biliary passages for many 
years, perhaps without good reason, but it is 
a fact that the early pioneers of abdommal 
surgery made fewer attempts at correction of 
pathological lesions of the colon, instituted 
fewer research problems, and understood less 
clearly the physiology of this portion of the 
alimentary canal than of its fellow higher up 
A few hardy souls persisted steadily and 
doggedly, however, to extend the surgical hon- 
zon with the result that today many lesions of 
the colon and rectum, hitherto ignored for one 
reason or another or deemed unapproachable 
bv surgen^, have found remedy or palliation 
by operative maneuver 

The development of colostomv, as a means 
of colonic decompression, was reported as used 
by vetennanans vuth success years before 
Praxagoras, in 400 B C , opened the abdomen 


for ileus, mcised the bowel to evacuate its con- 
tents, and then closed both bowel and abdom- 
mal wall There is no available record of the 
outcome of this procedure, nor is there further 
mention of its use until 1710 At this time 
Littr6 IS said to have performed a colostomy 
for imperforate anus in an infant, but not until 
1776 was the procedure utilized by PiUore m 
the treatment of cancer of the rectum Later 
DuBois and Duret performed colostomy for 
imperforate anus, but nearly a quarter of a 
century passed before left ingumal colostomy 
attamed recognition m its present day usage 
Baudens, Keyworth, Ward, Alhngham, and 
others continued m this field to develop modi- 
fications of the operation for postenor resec- 
tion of the rectum, and, m 1880, Czerny, at- 
temptmg such a procedure found the growth 
well up in the rectosigmoid and was forced to 
remove it transpentoneally The operation 
was unmtentional as well as unsuccessful, but 
the pnnaple of the combined operation was 
discovered, although von Volkmann in 1889 is 
usually credited with havmg envisaged such a 
procedure which was later earned out by Miles 
with its recognized present day success 
In 1823, Reybard resected the sigmoid flex- 
ure for cancer m a man of 29, and made a pn- 
marv anastomosis The patient recovered but 
professional cnticism served to discourage the 
populanty of so drastic a measure Agam, m 
1843, Thiersch resected the colon for an acute 
obstruction, but by 1880, 37 years later, only 
10 resections of the large bowel had been re- 
corded, of which 3 were successful 
Dunng the next 20 years, however, such 
names as Billroth, Marshall, Kraussold, Bloch, 
Mikulicz, Weir, and others are among those 
assoaated with the advancement of surgery of 
the colon, and to these persistent, bold, and 
cnterpnsmg masters, we, of the present gener- 
ation of surgeons, owe a debt of homage for 
Its modem status Today the scope of appli- 
cation of the operative act to manj lesions of 
the large bowel hitherto considered ill-fitted 
for surger)'^ has been enormously broadened 
Intractable ulcerative cohtis, which has ren- 
dered the lower bow el a useless ph} siological 
organ or a distinctly harmful focus of infec- 
tion, now responds favorably 'to total colec- 
tomy Attack on megacolon through the S3Tn- 
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p«tbft»c ocrvom *yftcm bringi ii»ut & nor 
dul] bowtl function in t hwb perccutjmt of 
caset. Opmtiotii for compliaiOona of diver 
tfculitis ire roatine fai ip^catkxi and hate 
definite}) eatablulwd indfcatbra and Gmita 
tion*. The t u iE er > of adenomitosa coh a a 
favorable chapter and other patboloflcal cn- 
tlbc* auch u hj-perplastlc tnberculoala, fecal 
fiatnka, benign tumijn, IntuuoiceptJoa vol 
vului, etc. contmuaUr appear on the auipcal 
list in all bnsv surgical dinjOs 
The most treqaent atbd seriom (okm of the 
colon and rectma vhkh engages the sorgron a 
attention b cancer and eSorts to devekip ex 
tensive, technical manenvera for Its radical ex 
ti™tion and cure are contintuJiy bang care 
fnQ> thought out and acaentiSadly texted 
Surgical extirpation of the grorr^ b theoni) 
method of treatment which offer* favorable 
prognosis. There ts no otber opportumty of 
cure albeit certain agentsof palliation deserve 
coftsideratioa Nevtfthdess, prognosb follow 
Ing operatun, whidi show* 6i per cent of 
cases witboat nodal htnf mmen c and jo per 
ccot of cases with nodal Involvement free of 
cancer at the end of s Tears, certain)) affords 
opportunity for opdolsm. In the lowest aeg 
meat of the alimentary canal tbe oatlook U 
even more favorable and the average pereent 
age of cores from the dmlca of the moat ex 
peiienced surgeons bere and abroad shows 58 
per cent of patleoU alive end weQ at the end of 
5 )‘car», tnaoding both those with and withoot 
glindolar mvotvement. 

^Tjen such fijrarei are bultretsed with the 
favorable mortality percentage of 6 to jo per 
cent and a resectabflit) rate of ipjproit- 
tnstd) 75 per cent, tbe importance of Increas- 
ing all known safety factors to insure favorahte 
corabfljt) carve* b emphssued, for tbe op- 
timum of surgical treatment for an> organic 
demand* a comblnatkin of these ele- 
ments. arid to thb end offensive plans in deal 
ing with lower intatinal malignancy have 
been triingnlarleed Into measure* of co-opera 
tion between all professlocial groops coocemed 
with teth dUgnostK and thera^dc meas- 
ure*. Safety fartoi* of the greitert in^wr 
tance are (i) relief of obstructwo (a) com- 
batting dch>-dratioii, desccation ami anemia 
by a period of pre-opcradve preparatioD (j) 


local rVn rt p n g of the bowel daring thb pmod 
and the d i m laatiOQ of m/ectloo both bj lav 
age and chemothcrap) (4) evaluation of the 

phyaiolofical reserve of the patient based upon 

laboratorv procedures as well u phvdcal 
eiimtn iUoo and dinlcal appearance (j) me- 
dcokm* attcntioQ to operative detail and tbe 
adjunct* of time saving, gentlene** in hiadlinj 
time*, and particulariv the choice and admin- 
btratioQ of ane*theala (6) vigQant portopera 
dve care under personal supeivbiotL 
The importance of rehabilitatkm from de 
pietioQ which result* from malignant dbeasc 
often superimposed upon a local septic proceo 
demands careful sautinj of tbe natribonal 
state of the Individ oal and attempts to comhit 
debydralJoa, lowered phjxioiogicBl reserve, 
and vitamin defidcnc) by the admhmtiitfao 
of blood vitamina, and high caloric dKts may 
not be ovrresnpbaLiueil RchabihtatioQ b tec 
ood In Importana oolv to decompreaskm and 
exemse* a direct inflocnce upon an operttht 
OQtcDcne both Immediate and remote. 

It ts necessary to sentioa the use of an m- 
tiaperitoneal raedne a* a method of uicreas- 
Ing resistance to Infection and it* Infloenct 
upon operating mortaffty Forroeriy I felt 
onvin^ that a great drop in the mortality 
cur\t wa* the din^ rewlt of such a practice, 
but in recent >'caii since it* abandonment 
without detriment to mortafit) figures, tic 
condosoQ ha* been forced upon me that the 
method of intrapentoneal vaconsbon which 
I fortneriv employed wa* not a maior factor of 
suenss. Convm^ neverthele** that there b 
a potentially aouod and logical ba*b for Ht 
uae, it IS my hope that continued eipcrimen 
tal work along tab One wd cUrainatc the pres- 
ent dangers of ita employnieot and cnstiffiic 
the advantage* ace ntin g to it* use 
The whole pattern of safety and pniffTta* re 
fleeted m the noapital caiaaltv U*t and In mor 

bsditvand curabdtv graphs indjcate* tbe huge 
advances from the technical standpoint whkh 
have made it possible to undertake rxdicaJ 
Burger) m thu portion of the mtestioal tract 
with justifiable en third* sm Boldnets In at 
Uck on cancer here a* cbewhere U casentbl 
to ultimate success, but p l an ni ng must beW 
the end that the paOenta element* of robt 
xnce are conserved to withitand radicilnc** 
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in execution In con‘:cqui.ncc, wliilc extreme 
methods useful to implement remox al of ma- 
lignancx arc rewarded bx low liospital death 
rate' il must be remembered that no radical 
procedure can be dissociated from a certain 
mortahtx '^ccondan to remote complications 
Increasing the siRlx laclors has largch done 
aw ax with immediate complications of opera- 
tion, such as hcmorrliago leal age, obstruc- 
tion, and other similar unlorlunate sequelae, 
but the fact remains that in the majontx of 
deatlib following colonic opcntions the lethal 
factor IS pcntomlis xxinch is closcix folloxxed 
bx pulmonarx complications such as omlio- 
Iism and brontliopneiimoma 

Tins triad continues to bara's abdominal 
surgemns and alliiongli energetic, untiring cf- 
lorts are contimiallx being directed toward 
increasing jieritoneal resistance combatting 
circulatorx’ cliangus, and pulmonarx complica- 
tions, tlicre still remains a great ri-k both im- 
mediate and remote to anx measure winch 
inxolxes remoxail of a segment of bowel 
In all cfTorls aimed at the extirpation of por- 
tions of the colon, cvjicnence, often bitter and 
disappointing, but alwaxs in the bands of sur- 
gical thin! ers ofTcnng a suitable reward for its 
effort, has show 11 immeasurable progress in the 
last quarter centnn It has come about that 
recognition of a number of essential steps 
among which dccomfirc-sion rehabilitation, 
graded operations, and multiple tx jies of opt r- 
ations are notable has resulted in a huge re- 
duction of mortahtx ligurcs, an extension of 
the horizon of operabilitx , and a roster of 
and 5 x cars’ freedom from malignancx winch 
parallels the end-results of cancer therapx else- 
where in the gaslro intestinal tract, if it does 
not surpass it J hese advantages hax'c not 
been attained xxitlioul the necessity of record- 
ing manx failures before the principles xxhieh 
arc now routinclx acceptable were firmly 
established 

It is xxithin the memorj' of ex cn the j ounger 
surgeons of today that resections of the stom- 
ach, resections of the colon, ablation of the 
thjroid gland, sudden decompression of the 
unnar}' bladder, and prostatectomy xxcrc un- 
dertaken xvith little, if anj attention, to pre- 
liminary preparatorj' decompression and res- 
toration, m part or in xviiolc, of physiological 


equilibrium Aside from leclinical manenxers 
xvhicli ap]ilicd eitlicr in one or multiple singes 
hnxc avoided manx pitfalls of surgen inxaling 
infection, the one principle of decompression 
perhaps has resulted in sa\ mg more lix'cs than 
.anx single step in surgen for abdominal can- 
cer No longer is it justifiable, indeed, it is 
distinctlx culpable to subject to a major pro- 
cedure for a cJironic ailment, an iiidix'idual 
whose nbihlx to resist surgical mxasion has 
not been exaluated bx careful estimates of the 
pin siologic il funetionsof his sex oral xit i1 sx s- 
lems In dealing xxitli cancer of the colon tlic 
nect ssitx of emptx mg the bowel of its content, 
of allowing time for the bx pcrtroplncd and 
ililatcd gilt wall to return to normal and siniul- 
taneanislx to reduce infection around the local 
k Sion IS so obx ions as to be hex ond the st.agc 
of debate Most cancers of tlie left colon and 
the rectosigmoid juncture produce some de- 
gree of obstniction al some time during their 
existence Who lias not liad the cxpenencc of 
exploring an abdomen harboring a colonic can- 
cer xxith complete confidence that Uic boxxcl 
XX as adcqnatclx emptied oiilx to find on xaexx- 
ing the local grow Ih telangiectases prominent 
on the proximal gut, edema in the tissues of 
the mesenterx , thickening of the entire bowel 
xxall a few enlarged glands adjacent to the 
groxxlli, and other cxadences of obstruction^ 
liie xerx nature of manx groxxths cspcciallx 
the encircling txpe so common in tlic left 
colon, predisposes to luminal stenosis Fur- 
ther around in the nght half of the large bow cl, 
xxinch 15 the plix siological portion of the loxxcr 
gastrointestinal tract dcx'cloped with and 
functioning as the small bowel does, one finds 
less tendency to obstruction but more often 
cvnlcnccs of phx siological imbalance With 
local signs flemanding decompression and rc- 
habililalinn, xxith laboratory' cxidcnccs of fail- 
ing cardiac capacitx , a loxvcrcd renal function, 
and general physiological regression, one no 
longer questions the adx'antagc of a prelimi- 
nary period to combat physiological imbal- 
ance, to emptx the loxver gastro-intestinal 
tract, and to reduce local obstruction by ade- 
quate dccomprcssix'c measures Meticulous 
pre-operative measures arc earned out as one 
phase of a surgical offensive supplemented by 
accurate, painstaking, and careful operative 
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tntnenven wtidi In turn cnrt tWr *d«t3on 
to nuture iurglcal judgment and arc followed 
by a watchful poatoperattre care. 

The fa nm e n . se advmtage In epetating upon 
many cancm of the colon and rectum by mul- 
tlpk procedures ii recognlied by all turgeona. 
It Is probably a good plan for aurgeons not 
parbcnlaily trained or bitoested in aorger) of 
the lower gastro-intestlnal tract to utfll« 
graded opctationa more often thwn otherwiac. 
Nevert he lea, with Increasing eiperknce, bet 
ter adectxm of cue*, and more accurate pre 
paratory programs, one finds the trend In 
dnWtahly toward single maneuvers for <T»nn-r 
of the rectum and in man} instances for «*■ r> 
cer of the ookm as welL 
The selcctioa of operatkeo and the choke of 
single or graded operation obviously b such an 
Important safety factor ttmi each case most 
be bidividaalued the gravity of the situatton 
to each padent evaluated and the operation 
fitted to the patient rather than the reverse. 

The paramoont bsue in approaching an 
operation for rcaecttoa of a segment of bowel 
is one of obatructiocL As Tifany quaintly re 
Reseetkm m the face of ohstractlon 
Is fatal, and increasing expenence lends at 
dence to his thane. 

llodem surgery of the colon and rettnm 
reprCBcati a kt^ pracdcal attach cm patbol 
ogy baaed on a foun«tion of pihysiolDgjr which 
haa been cstahliahed by both exu e n mcntal 
data and observation- WItn the huge 

advance m pathological giadmgs, with the 
accuraev of dlagnoslj now routine In the hands 
of competent roentgOKilogiits and pcoctolo- 
aTifl with a large group of surgeons 
trained In the management of these cases, H b 
not strange proper mdtcation for opera 
tion and piu per applicition of technical pro- 
cedure to InorvidusJ caaea haa broadened this 
field of surgery immeasurably 
In sdecthig a of operitioa for removal 
of malignancy of the kr«r gastro-intestlnal 
tract the pnneipk of radical reseetkm of not 
only the growth and the tissues faninediatdv 
b jmtapositkm but also the lymph-^and 
tiaaues more distandy Htuated must 
be adhered to In the colon Itself the mafontv 

of Its segments are supplied with blood throngb 

a relativelv long flexible mobDe mesentety 


which likewise houses the lymphatic lystem. 

In the cecum, however only about » per 
cent of the cases show a folly developed mni- 
eotery The splenic flexure snnllariv u osu 
aDy more or less fixed as b the portion below 
the rectosigmoid Juncture. Th^ areas, ci 
cept for tie splenic flexure Ixi a c ’i ti are 
richly suppDed with lynmhatici which are 
favorable to migration of roall^naat crib. 
These riantls must be rtmored m any pi«n 
which Is to be followed by a large number 
of long time survlvils. The importance of 
removing gland bearing tissues dmant from 
the oilgfaial growth b recognbed In 
with cancer elsewhere and It U no less nec 
easary to extirpate wide areas of mesenterr 
tn removing a colordc cancer than it b to do 
an extenslvT dissection of the atilla u s 
routme In opcTmtions for breast cancm or to 
apply the prlno^dea of dissection eo bloc In 
orolabla] malignancy 
The wort of David and Gfldmjt, published 
Id 1938 and more rtceotiy supported by its 
tiftics from St Mu± s Ho^Ul, Londoo, 
deiDonstTates beyond peradventore the neco- 
dtv of widespread ti«je ntaortl in cancer of 
the rectum. They showed that, In 68 went 
of resected rectal cancer ap e dm ena, giandukr 
metaataxu could be demonstrated by a pehis- 
taking tBaminatioD of a large numto of 
gtands. Uhat farther proof b necessary to 
demonstrate the desfrabilit) of removal of s 
large portion of slgoioldal mesentery In deal- 
lug with rectal cancer*.^ 

It b (utile to assert that It b impossfbJe to 
do a gland dissection of the pelvb. llHei 
beaudfnl demonstratiou of rectal Ivmphaticf 
haa establiahed the fact that the majority of 
metasUaes take place m the upward roue of 
spread, namdy toward the sigmoid, and by 
5s type of operation gland bearmg tttsues for 
rectongmoi^ and ampullan esneen are re- 
moved mtisfactorll} m the majority ol cases 
Id rhii connection It b permlaalble I trust, 
to support the thesis that radical operationi 
for removal of rectal cancers which carrj out 
thwie cxtahlished pnndplei must furthermore 
Indude, as one of the technical detalb the 
manofacture of an artifiail stoma. This step 
necessitates the sacrifice of the splendid iphlnc 
tenc mechaniim of nature a sacrifice which 
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the lajTnan is always loathe to endure and one 
which many physiaans are apparently reticent 
to recommend It is true that any mutilating 
operation is a most unpleasant duty to per- 
form, yet, in deahng with cancer, destructive 
and mutilating methods which may be proved 
statistically to save lives m a larger percentage 
of patients than less radical measures must be 
accepted 

The dishke of a colostomy is a state of mind 
which may readily be overcome by a sjunpa- 
thetic attitude to it, and m supplement a 
properly constructed stoma Its possession 
entails no soaal ostraasm and frequently but 
little mterference with professional and social 
activities The decision evidenced occasion- 
ally by surgeons to co-operate with the desire 
of the patient to save the sphinctenc mecha- 
msm will be readily abated by a careful pe- 
rusal of factual analyses, for operations which 
violate surgical pnnciples are not followed by 
uniform success 

I would not be understood as condemning 
totally the emplojnnent of procedures for sav- 
mg the rectal sphmcters I would even con- 
cede that m a low grade growth which has not 
metastasized, in many instances the operation 
ma) be useful It would be interestmg, how- 
ever, and instructive to have catena estab- 
lished which would permit us to tell without 
resection which cancers were still local and 
which ones had metastasized 

In removmg segments of the colon, wide- 
spread resection of its mesentery is not diffi- 
cult The more important deasion comes, 
first, between graded procedure or single stage 
procedure, and second, between immediate re- 
estabhshment of the gastro-intestmal conti- 
nuity and delayed union 

Graded procedures, advantageous as they 
are, may be abandoned when an estimate of 
the patient’s general ability to withstand a 
formidable intrapentoneal operation permits 
and the local conditions are satisfactory Lo- 
cal conditions which influence the use of 
multiple maneuvers are (i) fixation, (2) infec- 
tion, (3) obstruction 

It IS a well known fact definitely estabhshed 
by experimental and dmical research that the 
combmation of obstruction and ulceration in- 
creases the permeabihty of the mtestinal wall 


and permits the migration of organisms into 
the pencolomc tissues Under condition of 
fixation the very act of mobilization encour- 
ages pentoneal contamination However, in a 
sturdy nsk in whom the growth is free and not 
firmly held to the lateral panetal pentoneum, 
and in whom the obstruction has been reheved 
by preliminary preparatory measures, one 
may, with confidence, employ a single stage 
maneuver of anastomosis and resection 
One may not easily overestimate tlie ad- 
vantages of a complementary decompressive 
measure m the event one selects a single stage 
resection m either the right or the left segment 
of the colon Whether one employs open 
anastomosis or aseptic anastomosis, the heal- 
ing power is diminished m a cancer patient, 
particularly if the growth is m the nght colon 
and IS accompanied by the usual profound ane- 
mia vnthout visible loss of blood In conse- 
quence, about the third to the fifth day durmg 
the “lag-penod” of heahng, mcreased intra- 
luminal pressure may compromise the suture 
line This may be avoided by the use of a 
complementar}' ileostomy at the tune of resec- 
tion or the introduction of the MiUer-Abbott 
tube after resection, as advocated by I\Tupple 
What method of suture is employed is 
largely a personal equation and arbitrarj' pro- 
nouncements, relative to the advantages of 
one t3q5e of suture or one type of anastomosis, 
are rarety fundamentally sound nor do they 
always reflect mature judgment 
As an advocate of aseptic aneistomosis, I 
bebeve it is more desirable because it dimm- 
ishes if it does not abohsh the element of infec- 
tion, and experience has shown that it may be 
accomplished with ease and satisfaction m the 
hands of most surgeons At the same time it 
would be extremely dogmatic to urge that any 
smgle operative method to accomphsh an ob- 
jective so far outbalanced the disadvantages 
of all others as to make it indispensable Ele- 
ments of personahty and circumstance must 
inevitably influence the choice of techmque, 
and m consequence, the range of maneuvers 
contmues wide and at the same time accept- 
able so long as fundamental pnnciples are 
observed The utilization of absorbable or 
non-absorbable matenals likewise is more a 
matter of personal choice than of grave impor- 
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tancc. H« colon be*li readily iriwn it is 
tpprorunated b) future to the «m»1T bowd for 
the Wood ^ply of the Utter fa copious and 
plentiful Wten joined segment to segment in 
Its own CDQtinmty it Hkewise ^th reU 
tfve kmdness for the blood supply of the co- 
lon, ilthough less plentiful than that of the 
small bowel fa nevtrthekas of a constant pat 
tem and ade<inate The occsmonil leakage 
from efforta ImmedUtdy to anastomose the 
colon fa the result more often of infection at 
the satnre line than It fa of fsHaie of the Wood 
supply True, faflure of the blood sapplj sec 
ondary to Infcctloo and thrombosis accounts 
for a nnmbcr of cases, but by and large vas- 
cularUatton to the cat ends of the may 
be demonstrated by virual inspcctloa. 

For this reason it fa comparatively easy to 
agree with those who adrocale Immediate 
anastomoafa hy suture in selected cases, always 
provided that a cecoatomy has either preceded 
the resection or scoampetues It as a comple 
toentary measure. 

There are certain safety factors tnherent to 
a delayed type of anna which have proved 
not undearaWe. Obstnictive reseettoo plus 
amplementaiy cecostomy fa an example of 
the operative act which accomplishes a radl 
cal resnoval of the growth and gUnd beanng 
segment of the mesentery without subjetting 
the patient to maov of the hazards of immedi 
ate rc-estabhsbmcnt of continuit} bv nitore. 
'The snhoeqoent remerval of the spur bv pres- 
sure necrosis and h<»sHny of the wound com 
pletca a method which ts tccompCibed with 
such a low mortality that it has appealed to 
me as a safe and satisfactory type of operation 
to be used m the majority of cases of cancer 
of the colon Htoated beyond the middle of the 
transvtrec colon 

It fa difficult to agree with the opoikui that 
the element In^ved In this tj^ of cqier 
atwn rnsVei it less satufactory than other pn>- 
ctdorei which carry a greater nak yet cut 
down the morbidity figures, for to Integrate 
ccoiwinic conditions with surgfcal judgmoit 
most snrclv lead to coolxuversy 

In support of this thesis it may be pointed 
out that probably the greatest sltt^e tedmical 
factor m advancing colonic lorgery was the 
discovery of the ptmciple of crtcrioriiatiDii. 


In the eariv nineties, it was found tint t 
•epnent of bowel could bo citrapciitootalfatd, 
the abdominal wall closed mogh around ft, 
and the removal of the tumor trfry 
postponed until nature had aggiutkated 
wound surfaces and sealed off the peritoncti 
cavity This dfacoverv marked an cpodi fa 
oolonfc surgery by which mortibty wti hugdy 
deo ra a cd and a great rmpetns given to a field 
of surgery hitherto granted fm^ recDgrutloo 
by the medK&l world- iUny nnmes ate aao- 
ciated with this type of operation, hot it icms 
definitely establahed th^ Bloci, of Copen- 
hagen, deserves credit for the first account of 
the principle puWfahed in 1891 In 189* Re- 
dose coUiboratiug with Forgne published a 
deacnptioo of 2 cases of eitetionat»o of the 
bowel without raentxming Bloch ■ nimi». 
Paul, of Liverpool, 9 i-ears later fa 1900, puh- 
liihcd a modification of Bloch s metl^ Ilgat 
fag the maocDlon, abutting the two k»pi of 
bawd and decomprenlag the protimiJ loop 
byinserticiaofagliattube. In 1903 MlkuUa, 
In the Trvtfoaiffv ef tJts Tkif^uctnd Cn 
grta cf Gtrmm SM^gtov ^ke of the ptoce 
dure which he alleg^ he had performed first 
fa 18&6. 'Hk operaUoQ so amraonly rtisred 
to fa this cnontry as the \f Ttnlt q opentloQ 
tepresenls as is so often the case the cuotepu 
of many siug e o os, for discovery of a prino^c 
tardy comes as an isolated procedure, and 
more rarely as the work of one man. Mulbplc 
experiences, dfacusiiocis, and researches com- 
bfae to ehmmate false impressfoos and estab- 
lish truths In the birth of anv pnnaple, and so 
it b with exterionntion which fa an enjemble 
of pdsdples msrHng a new era fa lurgcrv of 
the large boweL With Ita advent, danger of 
resection was largely reduced, leakage at the 
suture Hnf was aholfabed and ufflinfion of 
the fact nature s reparathT processes by 
agglutination of approcunated pcfitoocal sur 
faces were adequate hnmedfatdy populaifard 
the method. As with aH new methods there 
ensued a period fa which its arpUcatfam, little 
ondentcKxl, resulted fa the enstomary abuse 
of a very new techmqoe. Controversy eariv 
developed and still remains as to the de*hahil 
Ity of ligatfag the blood supply fa the mesen 
trtv of the bowel and brfiipog out a longer 
iDOTe mobfle loop. TTiif step entafli a certain 
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amount of danger, for necrosis and ulceration 
occasionallj^ result m leakage mto the perito- 
neal cavity, and death Certain anatomical 
tj^pes make the bowel impossible of extenon- 
zation, and a short mesenter}’- filled with fat 
and inflammatory reaction becomes a distinct 
contra-mdication 

With mcreasmg expenence at the hands of 
many surgeons both m this country and 
abroad, the defimte limitations and indica- 
tions of this procedure have been recognized 
and its place m the armamentarium of the 
modem operator firmly estabhshed With the 
impetus given to surgety of the colon by the 
reduced mortahty accompanvmg exterioriza- 
tion, many other procedures were evolved for 
extirpation of cancers of the nght and left 
halves of the colon m smgle, double, and even 
tnple stages 

The ultimate aim of all t^pjes of operation 
for cancer is cure, but it must be recognized 
that there is a definite group of cases m which 
cure bemg impossible, the mgenmty and re- 
sourcefulness of the surgeon may still be avail- 
able m the apphcation of palhative proce- 
dures Such a decision, often diffi cult m the 
extreme, is a function which no surgeon may 
escape, for trymg as it is, it demands a not in- 
considerable amount of courage as weU as 
superb surgical judgment One must often de- 
ade whether resection as a palhative measure 
IS justifiable or whether because obstmction is 
not present the abdomen is closed and the 
indiindual pemutted to languish agonizmgty 
from multiple metastases and the ultimate 
lethal sequelae of carcinoma It is a not un- 
common expenence to explore a patient vuth a 
cancer of the colon which is freely movable, 
and resectable with a reasonable mortality 
nsk, and to find by palpation of the hver sur- 
faces mulpple umbilicated, irregular, mahg- 
nant nodules Removal of the local growth, 
precluding obstmction, fixation to neurogemc 
elements, and other pamful comphcations, is 
often warranted under such circumstances, 
even though the mortahty figures may be 
higher than m more hopeful cases Death 
from cancer of the liver is a not too painful 
expenence and in such circumstances, remo'val 
of the pnmarj’' growth and consequent com- 
fortable prolongation of hfe, is entirely praise- 


worthy IVhen obstmction has supervened 
with fixation, abscess formation, or other local 
complications with or without metastasis, 
drainage procedures either by bnngmg the 
alvme disdiarges to the outside through colos- 
tomy, or by-passmg them bj’^ entero-anasto- 
mosis, give comfort and relief from the dis- 
tressmg penod of impendmg dissolution 

The realm of palliative surgety has been 
somewhat overshadowed by the emphasis 
placed upon curative procedures, but m the 
treatment of neoplastic disease one cannot 
submerge the humanitanan mterest in order 
to effect a surgical masterpiece of techmcal 
perfection, while the sufferer is offered no re- 
bel because he fads to comply with the ngid 
postulates of the curative endeavor 

The progress of saentific endeavor has dur- 
ing the last centurj' done more to reheve suf- 
fermg, to improve health, and to prolong hfe, 
than has been done durmg the entire span of 
mulization up to this tune It is because of 
this ever accumulatmg wealth of knowledge 
that the effort of intensive concentration has 
been father to speaahzation In consequence, 
surgety of the colon and rectum has proved 
worthy of high rank in the surgical domain, 
for accomphshment has reached heights far 
beyond the fondest expectation of those tire- 
less workers who laid the comer stone m the 
temple of our gudd 

If, hov ever, further discovenes m biochem- 
istry and aUied saences displace surgety m the 
treatment of cancer, and as Dabney puts it, 
“cancer is ever shown to be a systemic dis- 
ease, the technical literature on the radical 
removal of malignant lesions may become as 
obsolete as that of pounng burmng oil into 
wounds,” stdl the record of these operative 
maneuvers vnU remain as a monument to the 
persistent effort, skdl, and mgenmty of sur- 
geons of the past and present generation, and 
their vast achievements wdl continue to hve m 
the glonous realm of tradition 

Complex problems both of physiologj'^ and 
pathology and changmg trends m treatment 
testify that surgerj’^ m this field has not reached 
its ultimate, despite the well known tendencj’^ 
of great surgeons, consummatmg a menton- 
ous career to deplore the fact that “there are 
no new worlds to conquer ” From Pare, Vel- 
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Udcc. The colon hal* readily when It ii 
ippionmited b) mtnre to the bowel for 
the blood nppty of the latter la copknu and 
plentlfuL When Joined Mgmcnt to segment In 
its own continuity it Uhewise heals with rtla 
tJve kindneaa, for the blood tcpply of the co- 
lon, although leas plentiful than that of the 
small bowel. Is neverthelcai of a constant pat 
tern and adequate. The occaikmal leahage 
from efforts immediately to anaitomoae the 
colon IS the retnlt more often of infectkm at 
the jutnre Uac than It U of failure of the blood 
supply True, failure of the blood aupply aec 
ondary to infection and thrombosis accotmta 
for a number of cases, brat by and large vaa- 
cnlaruation to the cut end* of the bor^ may 
be demnnitrated by yUoal Inspection. 

For this reason It u comparatively easy to 
agree with those who advocate ImmeoiAte 
anastomoaBbysaturelnBekctedcascf always 
provided that a cecoatomy has either preceded 
the resection or accompe'nlea it as a oomple- 
mentaiy measure. 

There are certain safety facton inherent to 
a deJared type of unkin which have proved 
not nndedr^e Obstructive resection plus 
complementaiy cecostomv U in asapie of 
the o pei a tiv e set which accomplishes a radl 
cal removal of the growth and gUixl beanng 
segment of the mesentery wltlBWt subjecting 
the patient to many of the haxards of Dninedi 
ate rc-eftabltshment of contlnuitv bv auturc 
The aohsequent removal of the spur bv pres- 
sure necrosis and healing of the wound com 
pletes a method which la accomplished with 
inch a low mortalit) that it has appealed to 
me as a safe and satisfactory type of operation 
to be nnH In the majority of cases of cancer 
of the colon aitnated beyond the middle of the 
transverse colon 

It 11 difficult to agree with the optnwn that 
the time element Involved m this type of oper 
lUon it less aatWictory than other pro- 

cedores which carry a greater riik vet cut 
down the morbidity figiucs, for to iot^rate 
economic conditkoa with surgical judgment 
mtat furely lead to coutroveny 

In support of this thesis ft ma\ be pointed 
out that probably the greatest single tedmical 
factor m adi-anang colonic surgerr was the 
discovery of the pnnrfple of crterior iatto o 


In the early nlnetlca. It was found ffist a 
segment of bowel could be utripentoocafiird, 
the abdominal wall dosed snugh around H, 
and the removal of the tumor feeartng ItBp 
postponed until nature had iggluSated 
woo^ nirftces and seaVid off the periUnal 
cavity This discovery marted an epoch b 

coVjmc surgery by which mo rtahtr was hagdy 

decreaied and a great impetus pven to a fieU 
of imgeiy hitherto granted frui^ recogrutfco 
by the medical worli Many names are t»>- 
eJated with this type of operation, but it seem 
definltdy establiiDcd that Bloch, of Copen- 
hagen, tfeservts credit for the fiiit acrouBt of 
the pnnapJe pubbshed In 1891 In 1891 Re 
dose erfftbo rating with Forguc published a 
daedptiem of a cases of cxterioniaboQ of tie 
bowel without mentioning Bloch s name. 
Paul of Liverpool, 9 \ eara later In 1900, pub- 
lished a modihcation of Bkxh s metb^ 
ing the mesocoloc, abutting the two of 
bowd and deawnp rasing the proximsl loop 
bybsertionofaglmtabe. Inipoa Itlhiba, 
m the TmuacUcm ef ti* Thrty-taeni Os* 
ir«sa cj Gtrmam Surf mu ipoke of the proet 
dure r^ch he alleged he perionned hist 
in 1686 The oper^^ioQ so commooly refesred 
to in this country as the hCkutia operation, 
repiaenu as is so often the case, the cooczpfj 
of many surgeons, for discovery of a princi^ 
lardy enmet as an isolated procedure, BJid 
more rardv as the work of ooe man. JldtipJe 
e H M-i ierirffa, discussions, and res ear ches coca 
bine to eUmmate false fanprcaions and cstab- 
Ush truths in the birth of anvpnoaple and « 
it b with ertenomation which is an ensoubfe 
of principles maAing a new era In surgerv of 
the large bawd UTth its advent, danger of 
resection was largdv reduced, bakage at the 
suture lin*^ was abolished arid utiliiition of 
the fact tK«t nature s reparative processes by 
agglutination of appronmated pcjitooeal sui 
faces were adecpiatc immediate popularued 
the method. As with all new methods there 
ensued a penod in which Its appDcatioo bttle 
aaderatood, resulted in the custocnary abuse 
of a very new techniqire. CootroTcny ea^ 
deveitmed and still remains as to the d edra h U 
ity of noting the bkiod supply in the eucscd- 
tety of the bowel and bruignsg out a longCT 
more mobile loop This step entails a certain 
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amount of danger, for necrosis and ulceration 
occasionally result in leakage mto the perito- 
neal cavity, and death Certam anatomical 
types make the bowel impossible of extenon- 
zation, and a short mesentery fiUed with fat 
and inflammatory reaction becomes a distmct 
contra-mdication 

With mcreasmg expenence at the hands of 
many surgeons both m this country and 
abroad, the deflmte limitations and indica- 
tions of this procedure have been recognized 
and its place m the armamentanum of the 
modem operator firmly established With the 
impetus given to surgery of the colon by the 
reduced mortahty accompanying exterioriza- 
tion, many other procedures were evolved for 
extirpation of cancers of the nght and left 
halves of the colon m single, double, and even 
tnple stages 

The ultimate aim of aU types of operation 
for cancer is cure, but it must be recognized 
that there is a de:^ite group of cases m which 
cure bemg impossible, the mgenmty and re- 
sourcefulness of the surgeon may still be avail- 
able m the apphcation of palhative proce- 
dures Such a decision, often difiicult in the 
extreme, is a function which no surgeon may 
escape, for trymg as it is, it demands a not in- 
considerable amount of courage as well as 
superb surgical judgment One must often de- 
ade whether resection as a paUiative measure 
is justifiable or whether because obstruction is 
not present the abdomen is closed and the 
individual permitted to languish agonizmgly 
from multiple metastases and the ultunate 
lethal sequelae of carcmoma It is a not un- 
common expenence to explore a patient with a 
cancer of the colon which is freely movable, 
and resectable with a reasonable mortahty 
nsk, and to find by palpation of the hver sur- 
faces multiple umbihcated, irregular, malig- 
nant nodules Removal of the local growth, 
precluding obstruction, fixation to neurogemc 
elements, and other painful comphcations, is 
often warranted under such circumstances, 
even though the mortahty figures may be 
higher than m more hopeful cases Death 
from cancer of the liver is a not too pamful 
expenence and in such circumstances, removal 
of the primary growth and consequent com- 
fortable prolongation of life, is entirely praise- 


worthy When obstruction has supervened 
with feation, abscess formation, or other local 
comphcations with or without metastasis, 
drainage procedures either by bnngmg the 
alvme dis^arges to the outside through colos- 
tomy, or by-passmg them by entero-anasto- 
mosis, give comfort and rehef from the dis- 
tressmg penod of impendmg dissolution 

The realm of paUiative surgery has been 
somewhat overshadowed by the emphasis 
placed upon curative procedures, but m the 
treatment of neoplastic disease one cannot 
submerge the humamtanan interest m order 
to effect a surgical masterpiece of techmcal 
perfection, while the sufferer is offered no re- 
lief because he fads to comply with the ngid 
postulates of the curative endeavor 

The progress of saentific endeavor has dur- 
ing the last century done more to reheve suf- 
fenng, to improve health, and to prolong life, 
than has been done dunng the entire span of 
avihzation up to this tune It is because of 
this ever accumulating wealth of knowledge 
that the effort of mtensive concentration has 
been father to specialization In consequence, 
surgery of the colon and rectum has proved 
worthy of high rank m the surgical domain, 
for accomphshment has reached heights far 
beyond the fondest expectation of those tire- 
less workers who laid the comer stone m the 
temple of our gudd 

If, however, further discovenes m biochem- 
istry and allied sciences displace surgery m the 
treatment of cancer, and as Dabney puts it, 
“cancer is ever shown to be a systemic dis- 
ease, the technical literature on the radical 
removal of malignant lesions may become cis 
obsolete as that of pounng bummg od into 
wounds,” still the record of these operative 
maneuvers wdl remam as a monument to the 
persistent effort, skdl, and ingenuity of sur- 
geons of the past and present generation, and 
their vast achievements ivdl continue to live m 
the glorious realm of tradition 

Complex problems both of physiology and 
pathology and changing trends m treatment 
testify that surgery in this field has not reached 
its ultimate, despite the weU known tendency 
of great surgeons, consummatmg a menton- 
ous career to deplore the fact that “there are 
no new worlds to conquer ” From Pare, Vel- 
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peau, Moynflun, *nd otber mittm, Kch la 
menu have come, jrt rtraogdy mri ^ after 
each deduaboo tome new discovery In tor 
E«y bu been tai»unced. Soi gei y of the co- 
lon b no exception and new advance* In tida 
field, limitle*! In opportunity wQJ continue to 


crown the endcavoa of thoae who itnvo aaJ- 
otaly and with the cncrp- ambition, and bitd- 
IlMce characteriatic oTths progmitve 
who have planted mart era of auijical dheov 
eiy and who have written chapten In medical 
history 


HEPARIN IN THROMBOSIS AND BLOOD TOSSEL SURGERY 


GORDOV MURRAY hLD FR.CS.(Ebi) FR.CS (C*n.) Tcrwi to, Canada 


T he expenmental proof that heparin 
wonld prevent thromboafa opened a 
field for a progressive advance in the 
aorvery of diaeaaei and obstnurtion of 
blood veaidi. The important dlacovery of 
heparin by Jay McLean In Howell a lahota 
toTT was the fij^ step in provldfog a aobatancB 
which would p revent tnromhoM and aQow 
of certain operations which otherwiae were 
doomedtofaflarebecaaaecrfrecunTngthrombo- 
ils at the fiteof operatioa. The final purification 
of the substance by Best, and Chad es and Scott 
thereby provided a fnbstance which was non 
toek, and placed it on a footing so that it coold 
be tuied dmicallv 

The proof of the cSectlvcneM cd heparin to 
prevent thrombosij was obtained when ft was 
shown that hepann would prevent expert- 
mental thiomboab in %Tini (4) thrombod* at 
the site of arterial anastomosU, and alio 
thromboaia in voious grafts m an arterial 
tree. It waa ibown also that it would prevent 
recurmig thrombosia at the site from which an 
experimental embohn bad been removed and 
Its effect in preventing thrombosb in the 
pnrfwl system was also demonstrated. 

These expenmental facts demonstrated the 
possibility of this substance bring used m 
rUnlral casc* in which repair of Injured impor 
tant arterial and veroos trunks would be an 
advantage crteusive venous or arterial throm- 
bosis was o fnir rmg cmbobc occlusion of main 
peripheral artenes had occurred or In whkh 
thrombosis of portal vesKb was a factor sudi 


« ryTOrU CaD«M at Amartoa CM- 


aa fbflowing splenectomy or following reiec 
tion for mesatery thromboiia Its use la dis- 
ease* Id which there 1* extensive 
such as in osteomyelitit and coronary arterv 
thrombosis, has not been thoroughly invest^ 
gated but warrants some inveitSgatloa. 

With a pQjified oontoxic pnparatioa of 
hqMxio avtilabie, my associates Cj) ^ I 
bcfan adminteniag it to dlnlaJ patiigts. It 
had been given dinicafly to prevent ciotting 
in blood tranafneons by Mason and McChre 
(s) bat It prod peed toxic effects and did not 
cnmewidefybtonseciiaically To date about 
700 of oar patients have treated with 
hqiann in sufficient doses to raise the dottmg 
time to two or three times the nonnil level 
Except for a few months In 1939 when there 
were definite thermal reactions in ahoQt 50 per 
cent of the patients reedvm^ It there have 
been DO toxic effects. TTie pehmti experience 
DO sensatiolu whatever as a result of the 
hepaim administration no more than the effect 
of an ordinary mtravenous saline. The chief 
disadvantage of treatment with heparin is 
that It is neemsary for the patient to 1 m in bed 
to receive the continuous mtravenous Injec 
tion- The effect of heparin is so evanescent 
(the chitting tune of a patient wfll return from 
15 mmntes to norm^ within an hour after 
the Injection has stopped) that It must be 
gdminlitercd continuously Unfortunately in- 
teiinittent mjectioni two or three times a day 
are Impactirible because to make the effect of 
hqwrin last a few hours, ao modi must be 
givei the (dotting time Is elevated to 
•evtfal hours which, of course, Is undeitrable 
and might be danger ou s. 
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There are no contra-indications to giving 
hepann except in the case of a patient who 
has active bleeding from an open vessel, when 
the prolonged dottmg time will encourage the 
bleedmg to continue The mdications for 
hepann are m conditions m which it is desir- 
able to prevent thrombosis m vessels or to 
prevent extension of an already existmg throm- 
bus This, of course, apphes to many medical 
diseases and to many patients foUowmg opera- 
tions Its admmistration is speafically mdi- 
cated if the operation has involved a direct 
attack on blood vessels, such as openmg a 
lumen, or under conditions m which suture, 
repair, or graftmg of a blood vessel is necessary 

Hepann has been used with satisfactory 
results m the cases presented herewith While 
many of these operations might be undertaken 
and results imght be successful without the 
use of hepann, stiH with its use, success is m- 
sured and the results have been most satis- 
factory 

ARTERIAL SUTURE 

End-to-end suture of arteries has been done 
successfully in several cases and the arcula- 
tion and pulsation have been mamtamed in 
the penphery Three only of these cases wdl 
be cited 

Case i A man, aged 60 years, while usmg a 
hammer, had a piece of steel enter the upper arm 
about mches above the elbow Immediately 
there was violent hemorrhage When this was con- 
trolled a large swellmg developed m the arm and this 
was accompanied by severe pain over the distnbu- 
tion of the median nerve Chnical exammation 
withm 3 weeks demonstrated a mass with expansile 
pulsation and with a bruit over it It was obvious 
that this was an aneurism of the brachial artery 
with pressure on the median nerve The circulation 
to the extremity was normal although the pulsation 
in the radial and ulnar arteries at the wnst was very 
feeble The median nerve pain was so severe that 
the patient asked to have his arm amputated and for 
this reason it v as decided to operate upon this swell- 
ing at an earlv stage The brachial artery was found 
divided about half way across This openmg com- 
mumcated with a false aneurism about 1 inches m 
diameter The aneurism was removed. The rent m 
the artery was of such a size and shape and with 
thickened friable margins that it was unsuitable for 
suture Therefore, it was decided to divide ie 
artery across and trim off the ends By moderate 
flexion of the elbow, the divided ends were easily 
brought into apposition when an end-to-end anas- 
tomosis with a continuous fine silk suture "was ear- 


ned out without difficulty Hepann was mjected to 

the vessel at the site of the anastomosis Immedi- 
ately following the restoration of circulation normal 
pulsation returned m the vessels of the wnst A 
contmuous mtravenous injection of heparm was 
given for the next 3 days keepmg the patient’s 
dottmg time at about 15 mmutes The circulation 
remamed normal m the extremity The median nerve 
pain disappeared and the patient returned to his 
work as a laborer 4 weeks ajfter the opieration 

Case 2 This patient, as the result of a motor car 
accident, had the brachial artery tom completely 
across about mches above its bifurcation The 
patient, was seen several hours foUowmg the accident 
The arm was greatly swollen, and with its change 
in color, loss of sensation and motion, with loss of 
pulsation at the wnst and loss of heat, it obviously 
was m a pregangrenous condition At operation the 
ends of the artery were found separated by about 
lyi mches and both ends were plugged with blood 
dot The dots were removed The ends of the 
vessels were trimmed and with a contmuous silk 
suture a satisfactory end-to-end anastomosis was 
earned out The patient returned to his work as a 
garage mechanic 6 weeks following his operation 
He has been able to contmue at his work for more 
than 2 years with a hand which is normal in aU 
respects 

Case 3 Dunng a neck operation an excellent 
surgeon had the misfortune to damage a common 
carotid artery dividmg it across completely About 
% inch of the length of the artery was resected to 
remove the damaged portion of the vessd By 
flexion and lateral bending of the neck the ends 
were brought into apposition and a satisfactory end- 
to end anastomosis was completed This restored 
the circulation as indicated by a normal pulsation 
distal to the site of the anastomosis Heparm was 
injected contmuously over the next 8 days The 
circulation was mamtamed through the artery and 
the patient had no ill effects m the way of cerebral 
symptoms, either from anenua or embohsm, as 
might be expected to occur m up to 25 per cent of 
such cases had the artery been hgatured 

ARTERIOVENOUS FISTULA 

While arteriovenous fistula may be treated 
surgically m a vanety of ways, it is now pos- 
sible with the use of heparm to resect and 
repair the vessels satisfactorily if this seems 
desirable This has been earned out on several 
occasions 

Case i A bullet wound m Scarpa’s tnangle had 
produced two arteriovenous aneurisms between the 
superficial and deep femoral arteries and their cor- 
responding veins The damaged segments of the 
vesseb with the aneunsmal sacs were removed and 
the vessel reconstructed satisfactorily and hepann 
administered intravenously The circulation and 
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pclMtio In the extremity hu rem*incd ZKini»] 
rince thit time now jt*ji bee tlw opemtioo. 

Tto otier such fistuki of bfood T«*elj have 
been rerDO\Td and the renelj repaired thtu 
restoring nonnil dreuktion to the extremities. 

I'EKOUB GiAira 

When segment! of major arterial trunk* 
ha\-e been destroyed lr\ aeddent or patho- 
logical leskma, the ojuil procedure is to tie 
the iTSseli involved Attempt* have been 
made to bridge gap* in rmportant vesad*, but 
from the caae* recorded the result* have 
been satisfactory becauM of throenboah caus- 
ing ocdujion of the involved area. At many 
point! Urge ves*eU may be tied without dan- 
ger but In sudi vetieli aa the Internal carotid 
major vessel! of the eitremibes, and the aorta, 
diiaster la apt to foBow their nation. It waa 
with great satufictJon, therefore that aided 
bv the use of heparin we have been able to 
place venous grafts to bridge gapa In impor 
tant aiteriei on 4 occanoos. In 3 of these the 
drculation na restored and mBintained per 
fectly In the fourth because of gu gangrene 
In the extremity resuldog from the acadent, 
amputation wai required. 

Casx a popliteal aiieiiHnu, rapidly ■•gl«T rlB g 
and aboQt t Wixt thnxifh the »khi, caoaed the 
patftnt to have serere pala- It waa obrlw** that 
tome tedef was needed urg entlr to at operatbo the 
ai^tndam was resected. Tnii left gip of bdtes 
b the pophteal arterr TItf rcotalafiic aefiDesti of 
tie rtetr were greatly (Elated and the aaDi were 
thwki- TM^ tnd calcarcomL W hdn Gfitnre of both 
emi* ol the reasel hare afren utiffactory 

result, th danger f «ngren e from Ugatwo of the 
pcpUteal artery « a^ cooaideTed. It seemed that 
fhhwM ttdtaUe ca*e b which to attempt t pply 

renoot jrafL The external JafaUr rein was 
roBXved and tit mi of 

bridged by double end-to-end wtnre of tha yraft 
to th segmenti of the artery There was u a ulder 
■ KU rnffWlt y tn the small slsa of th Tefal 

t th Uriel sbe ol the tiieiy Thh caused a»- 
riderahk tietdun* especially where the ireatly 
diluted pronmaJ seimcnt of th arterr nceea tlt a ta d 
jreal stretcfaliig of the reb to comfurts the anas- 
toennali. Foflowin* the bjectio of heparfn, the 
(drcolation was ratored with ooraal puhstjon p- 
pearb* b th: resa^ f th foot The drculalloo 
DocTual in the foot b weeks. At thl* 
rimf there was sadden recanence of pab m ^ 
popliteal space. Ob era mbatkm there its polsattoo 
f^masi and bruit which ctmld be beard Ith 


»tetI»scnp<L It was brfcra that mother taemki 
M focmed. The am was apb exnbrtd. U u 
foond that the rinmlatloo was sun b<ir« oiried co 
throofh the palL lU wall was tHrt-r ^*4 
lomen was freater than when It was appOed iK 

eeka p r erl ^y Tbew chanja eesre^ierfed to 
Iboae which were demcnslnled b the eipetimeirtij 
retwa frafta. Jpat<ftoa]totheCTTatBialintnr#Pw> 
the anterior wall of the Tenoos trait, whe« it as 
■Uttuppocted br Bring tfaac and was rnndDf acrow 

large carlty b the popliteal spare, had ffren y 

andatmalllaheaneiniRnhBdfoTTcrtd Oneipksi^ 

thioQfh ihh c^yminj U was demonstrated with 
probe that the bmen of the raft was patot a»d 
that tboe was no stenosis at the wjtnre B'Wf I 
Hft of the niTc t recoTe r the soecbwi, it was 
decided to repair tlv aneurism of tl« TFUau fnft 
flapa were cut b such fishlo that tU lumen of 
the ruaU was mabtained and the anenriam was 
repaired, kloia heparin was bjected and foSoslnj 
restoiadoQ of the drcnktion tlvTc was excel^t 
pobatiofi b the (raft and the distal secmcnti of the 
artery Tbe oirnlarioa ha* remained nor^ for 
more than yeara, ad the patient has beta bleto 
reton t bs work. 

TbU vu a iDost instructive case u it dm 
onstnted the pcwbOlt^ of udag t vnuus 
gnft io an arter> lo a bumaii It 

abenrai that the patient i» tietted irith 
bepacm the graft furvim it doe* not becctue 
oeduded or rtmosed it* himen Irtcreaae* la 
dtameter asd its wall becomes thickened and 
such a graft can maintain a drcalaboo in a 
major arterial branch for a penod of at least 
a yvara. 

Cask Ayounfua had the misfortune to i£t> 1 s 
the fensoTwl rtery with pea knife. By pewnjW 
smwkal intcrrentio bv an oceflent wuw ho 
tied off the resael, the violent bessoTTuage as 
stopped, and with transfouona the patient surYirrd 

W rthha bcnu* there was wme deaibt y the ntran- 

Ity onld sarTire. At thia tim he was operated 
upon by me. tilwn th damaged ends of the dmded 
f iTiwI artery and vela were reroored, there was 
gapof Ml India b the artery and tmaQa oce te 
the Twin. It was impoasTile I bring the ends into 
ppoiltio by any p«itioo of the knee or hip. ^ 
that rtasQn sepciait of the d>areut veia kfcfa 
wa» already tied cfl was removed. The ve b u 
turned tnide out and the ralre cusp* reswred 
With thia 3 Inch piece of wb tbe pp m the 
artery ai bndged snccetifnily and btf ri a wan 
bjected Whoi th drcnlatkai wu nwtoced, em- 
lent pohatjon ppeared b the vetseli t the foot 
Heparta was infited ajntmaoasly (ot tbe nex^ 
daya and then stopped The pyjaatioo of t^ 
at the enhle wws recDfded every hour dumif tra 
time. It did not decreaae oc changei througbait tU* 
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tune and has persisted, and the circulation of the 
extremity has been normal smce the operation 4 
months ago The patient began walking about in 3 
weeks and has been quite active since that time 
There has been no aneurysmal dilatation of the 
graft and normal pulsation can be felt quite readily 
in the upper part of Scarpa’s tnangle There is a 
shght bruit over the graft but this is not changing 
There is no atrophy of the extremity and sensation 
and motor power are normal 

Case 3 A patient, aged 72 years, had a direct 
injury over the base of Scarpa’s tnangle Immedi- 
ately following this a large hematoma developed m 
Scarpa’s tnangle which extended through beneath 
Poupart’s ligament into the iliac fossa This was 
obviously a false aneunsm The lump was enlarging 
rapidly and it was obvious that it was about to burst 
through the skm It was operated upon, and the 
common femoral artery just below Poupart’s liga- 
ment was found fractur^ across The ends were 
thick, calcareous, and extremely brittle, these were 
tnmmed back untd fairly normal vessel wall was 
obtained This left a gap of 45^ mches The adjacent 
femoral vein was completely occluded bj thrombus, 
the extremities of which could not be reached through 
the incision A segment of this vein 4}^ inches m 
length was removed The thrombus in its lumen was 
very adherent to the wall so that it was necessary 
to turn the vem inside out and scrape the intima to 
clear it of thrombus The cusps of a valve were 
clipped o 5 so the thrombus could be removed from 
beneath them This left a roughened, shaggy mtimal 
surface The vein was turned right side out again 
and with a double end-to-end suture the gap m the 
artery was bndged Heparm was injected and the 
clotting time of the patient was kept at a level of 
about 15 mmutes The circulation and pulsation in 
the vessels of the foot were normal Within a few 
days the patient died of a cerebral vascular accident, 
and the specimen was recovered from the thigh 
This showed hcahng of the suture hues with heahng 
of the roughened intima of the venous graft so that 
it was smooth and shming There was no clot 
or thrombus at any point m the venous graft, at the 
suture lines, or in the adjacent segments of the artery 

This was a very severe test of the effective- 
ness of heparin in preventing thrombosis 
From the excellent Jesuit, with heahng and 
return to normal of the wall of the venous 
graft, more evidence is provided that a clot- 
ting time of 15 minutes produced by heparm 
IS quite adequate under the most unfavorable 
conditions 

EMBOLECTOITY 

This operation has been questioned m recent 
3 ears by physiaans and surgeons alike, be- 
cause of the high mcidence of thrombosis at 
the operative site, following the removal of 


an embolus This is much more apt to happen 
if the operation is undertaken more than 10 or 
12 hours followmg the occurrence of the em- 
bohsm With the use of heparin, however, the 
picture has been entirely changed With the 
use of this substance, the operation may be 
undertaken successfully up to 24 hours fol- 
lowing the acadent and if the vascular tree 
has been completely cleared of obstnictmg 
clot and thrombus and with the proper ad- 
mmistration of hepann, the wall of the vessel 
will heal without further thrombosis and the 
arculation and pulsation m the extremity can 
be mamtamed 

Seventeen artenal embolectomies have been 
done and hepann used postoperatively In 
this group the arculation was completely 
cleared of obstruction and the circulation and 
pulsation at the extremities remamed normal 
in aU 

In 2 of these patients the bifurcation of the 
aorta was completely obstructed by a massive 
embolus This was removed successfully m 
both cases, the arculation and pulsation was 
restored successfully, and both patients made 
excellent recovenes from the operations 

With embohsms occumng m the vessels of 
the extreimties, the operation is a relatively 
mmor one and can be done quite successfully 
under local anesthesia With the admmistra- 
tion of hepann, the certamty of good results 
IS msured It is advocated, therefore, that the 
embolus be removed early and the patient be 
treated with heparm, rather than that the 
patient be allowed to contmue to suffer and at 
the same time to face the dangers and disabili- 
ties of impaired circulation in most cases, and 
gangrene m some 

MESENTERIC THROMBOSIS 

Every operatmg surgeon is aware of the 
extremely high mortahty m cases developing 
mesentenc thrombosis With the use of hep- 
ann if started at or immediate^ followmg the 
operation, the prospects of recovery are very 
greatly unproved Six patients of tis type, m 
all of w'hom resection of intestme was neces- 
sary, were treated with heparm followmg oper- 
ation Four of these survived and are s till 
ahve and well now more than 2 vears after 
their operations Two of the patients died of 
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otli«T kliou but in oeitber of the«e wu tbeni 
ext£iuion of thromborii in the portil ivftcm 
which U the uiuil ccum foUcri^g aper*tio& 
for this dlsoue. 

tH10iC»0FHLEBrna> PHLIBOTHlOlIBOm AKO 
njLMOHAlT Eumusu 
The prolonged mortikilty with the diKxnn- 
fort And penrtAnent dinbfbtv folkrwiog this 
diseue le^ one to tiy ojdng htptnn la theae 
cues. It hu been intcrcftkig to seethe results 
of trestmeot in more than 1*5 patknts. Dur 

& the early acote phase of the disease the 
and aching is in^noved within a few 
a and usually has mostly disappeared be 
tween 14 and hour*. The tefflpeiatare, 
svefiin^ and tadernea also ihow improve- 
mmt within the mne period. In thb group of 
the pedents were treated for periods 
varying between 4 and 8 days at whldb 
tune the patknts were gnaig about activelv 
and were dlschar^ from bi^taL Whfle it 
u to arme at the truth one b fan 

pressed that there 15 leas readual edana of the 
legs wba the paUent has been treated with 
heparin thsn m correspondizig cases In which 
patients have beoi treated by other methods. 


When polmociary frnhrJkm has occorred 
and the patient hu survived long enoagb to 
have heparin administered Intravenotalj 
there hu been striking clinical ImprovetnenL 
While therebno reason thst further emioCiini 
■honld not occur in these patfcnti, u heparin 
win not dinoive or tetDore dots or ihromhi 
ftm in 46 cases of thb nature thb talent 
buDot oenmed except poasfUy in 1 ptbnts 
who might have bad fnruici sn:^ emboUsns. 
However thbwas not proved^ and tbemtienti 
leanTTcd. The 44 other patients Wi no 
further attacks of emboUsm and iboired rapid 
ftin(<*»t {mprovanmt- 
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SYMPOSIUM ON CANCER 

THE PRESENT STATUS OF CARCINOGENS AND 
HORMONES IN CANCER RESEARCH 

JOHN J MORTON, M D , F A C S , Rochester, New York 


I N a previous communication the status of our 
knowledge concemmg the etiology of cancer 
was reviewed (93) The r 61 e of the mating 
caranogemc factors mcludmg the hormones 
was presented from the experimental and climcal 
evidence as of that date Since that time, there 
has been a marked increase m the number of 
investigations directed at these problems, now 
partly interrupted by the advent of the second 
World War 

It was but natural that the first enthusiasm of 
the research worker was to produce cancer m 
many forms and m many species with the new 
tools which served as inciting agents The pun- 
fied chemicals offered an easy weapon to produce 
carcinoma at will The chemists industriously 
turned out new chcimcal combinations, changmg 
their organic compounds by almost magic manipu- 
lations The biologists then tested these agents 
for their cancer mating quahties It soon be- 
came evident that this type of research could 
proceed indefinitely The emphasis accordmgly 
shifted to the mechanism by which these car- 
cinogenic agents brought about the process which 
IS cancer 

In this paper, the more recent developments in 
the field of the carcinogenic agents, mcludmg the 
hormones, will be reviewed Emphasis wiU be 
placed cspeaally on the chemical caremogens, 
light effects, and the hormones The viruses will 
be considered only when they offer some fact 
bcanng on the gcncnl problems They constitute 
an important but complicated study m their own 
nght 

Evccllcnl re\ncws on chemical compounds as 
carcinogenic agents have been wntten by Cook 
and Kennavaj (23, 24), Cook (22), and Fiescr 

(41) 

The most important cancer produemg con- 
stituent of coal tar is 34 benzpaarene It is in- 
soluble m water or aqueous salt solution, but is 

rrom the Depirtment o[ Surpcij The Uni\cr<it> of Rochester 
Sihnil of Medicine nnd Dcntuslrj Rochester Nctv \ork 
IVscnlcd m the I enscr h>mpo mm before Ihe Climcal Con 
KTCs’ of the ,\mtncan tollebe of burgeons Chicago October 
rt -35 1940 


soluble m the serum of animals, espeaally fat fed 
ones It probablj'^ enters the cell by dissolving m 
the cell hpoids It is found only m the higher 
fractions of coal tar because of its high boihng 
point Convmang evidence that this hydro- 
carbon IS concerned m the etiology of human can- 
cer has not been produced The possibility of 
lung cancer ansmg from some such agent m motor 
exhaust fumes, road tar dust, etc , has been in- 
vestigated without definite proof of such an ongm 

Methylcholanthrene can be obtamed from 
chohe aad, the chief acid of human bile (Fieser 
and Newman, 42) For this reason it seemed 
more bkely as a possible etiological agent m hu- 
man cancer It has been shown to have a very 
considerable potency as an inducer of malignant 
tumors m rats and mice 

It IS true that 1256 dibenzanthracene is more 
soluble in serum than 3 4 benzpyrene It has been 
less effective as a carcinogenic agent in rats and 
mice than the two other aforementioned chemicals 
The average time for the induction of tumors has 
been considerably longer as w ell 

The three caremogeme chemicals named have 
been used m vanous vehicles such as lard, olive oil, 
paraffin, cholesterol, benzene, or alcohol They 
are insoluble or but spanngly soluble in most of 
these reagents Colloidal solutions also ha\ c been 
employed Often the crj^lals of tlie carcinogenic 
hj'drocarbons may be found in the subcutaneous 
tissues at the end of the experiment The diffi- 
culty of distinguishing a tumor growth from the 
vehicle carrjnng the caremogen has been con- 
siderable at limes 

Both carcinomas and sarcomas haie been in- 
duced by all three of tlicsc carcinogens m rats and 
mice b> epithelial painbng and by subcutaneous 
injection In general, sarcomas m mice ha\ e been 
brought out more quick]\ than epitheliomas Sar- 
comas m rats haae been mduced m about the 
same time as epithelial tumors in mice The la- 
tent penod between the application of the chemi- 
cal and the appearance of the tumor has xaned 
walh the strain, the sex, the vehicle, the dosage of 
chemical, and the tissue mxohed Apparently 
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tbcfe aroQflgmic hTdroarboia Bjitb Iwt. J,Jc 
to iadua iquuoouj cell aidaomii from gtry 
epltbefinm powemnj mci Uteat potmtJiBtlei. 
In nJdittca to tlio aJotl cmncer* of the «Hn 
•pbdJc cell nrconm oi the fabcutaneoua 
»qQainoct cdJ carciaonai mud Mrrrwn<« 
of the proetite hive been Indoced in mta by 
(91) hypophyiemJ tnroon In trnts by 
the jam* axcat (loo) Kjainjoni ceQ cu^en of 
the rtooucn la mice fed beaipymiB Iw nuntb 
(45 8 i+O <*teomraina fn » motae by bcni 

pyrene (13) tmoon of the lung (rji) from in- 
tntacbeeJ foiectloDi of or 

u 335 cGbennathteqae, tinaon In the caophn 
grn tad peiitnchfitl tIvM from methylcbcfta- 
thitne (140) tamoti of tbe hnioi of r«ti (145) 
lod mice (iiB) hllcod tad Rtfimey ctScd at 
tendon to the exigguated tetflbUty of tltf coo* 
aecdve thme to TneJh y trtwTfan threw anH bent 
prreoe. They were irntble to pr odu ce tmaoti of 
the ptreadiynst of omat •wtlch were Injected 
with tbeee nbttaaca heouee of the fact that 
the cgaaecdre btaaei gtre nrcorou fint in etch 
Instaacs. 

la mks of kxtowa geoedc conidtudoo, C 57 
hrowQ, MMtt tad Uortoa (S 3 ) ootbl the n 

marW libi fai-t tha t OCCtfioruJ^ Iwitgn aiwt ma 

Bgnant erithriliara* followed a paintiBg 
with metbyldtokathnaa. The osim aeqaoce 
Ix ndi eroiti hia bea a loag coetmoM re 
pelted appflcatkp of tbe carc ia agen. The auiie 
inTeitlaton (89, m) have been able to thaw a 
marked tcdacdoa (o the ktent pedod for fpoo' 
taaeoa lymphomatoila and tpcEntaaeoaa matO' 
marr carononai la the dJhilc brcwn mke of 
little, when they were painted repeatedly with 
methykhoianthrme. Apparmtly the* cardno- 
gnu can bring ont the latent potaidaUbe* of 
tbe dwea oft^ tefted ammaU for tnmor focnu 
tioa. Hence, the Importance of knowing the 
bfology of the (train ondei InreatigitLin for a 
proper Interpretadon of the cardnogeidc proper 
deaof thechemicaL 

Ihe snallext dote of a 5:6 dibenanthracene 
known to tnHm-B tamor* ha* been detennined by 
DobroTofikala Zavadtkala (33) Sinjic doar* of 
0.01 mTinyram, ono5 m OH gram, ud 0 . 00*5 nrilB- 
gram were mlccted (nbcntuiec^y Tnmoca a^ 
peared with the fint two grcnpa bot not with the 
third. 

By rralng different doaaga of methyidioUn 
threa: In &ffertnt method* of ppficadan, Ma 
honey and Morton hart been able to bring ont 
teveral difloent tnmor type* (iymphani**, ^ 
COT of brent, lung tmnori) in m ice of the dOnte 
brown atiain, (ubSne * 


Cottinl and Maum toted the effect of re 
peated appifcatkoa of 34 be mm -rroe to the 
hinnan ikin. Dafly appUcatioti* « a x per cent 
•olodoo In benrol for period* not eiceetEng 4 
month* remited In definite maalfatMlOT k«~aV . 
laed to the treated area*. Erythenn, pigmenti 
tSoo, dtaqaamatke, the fonnatko of vemicai, and 
Infiltratwodevdcped In chroDofogicaJ order Um 
■oapendoo of the appikatkeu Qiot wucoepEe 
regrarion of the Icilon* within * or 5 mwtU 
Thcac change* are believed to have hwm the early 
itagea of a procem which would bare gone on to 
netpl ufl c pmCferarim ultimately had the tp- 
r Cotioo* been ctntlimed. Tbe aftcratkea were 
more pnoociKEd in tbe older thin to the yoemge 
hufividnala and more ao open the onprotccted 
•kin forfact*. 

Cook and the Kennawayi (*5) ipcrecded in 
pcodndng an epItheCona, in a mooie after app& 
catlort cf detoyidtoldc acid, a noonal cncstltaat 
oftbebQe. It took 7^ day* and ocoir ted in only 

of 80 mice paloti^ Bat nbcutaneoiu Injee 
tico earned the appea r arxx of 3 (piadle cell air 
ccroai b 5 mice whldi Ilvrd om 6 tooothi. Thjs 
confifmd the report cf Ghlroo. He feemd that 
tr» 4 np>d fibrowcfloiaiiii a Ht gt' 
pmpcrtkD of rata aiid Eoioe bjected. Tbe tmasr* 
were tnnipkntahle. Tbe mpcftaact of thne 
obeerratloca cannot be ovtntreaRd, a* they In' 
dicate tie pcoiMIlty cf oaigBnnt <imvr 
doctIcD frea a caziq<oaBd n um aDy present b 
the hmnan body 

Nomercui nlalitatkn prodacti of tbeae three 
wcO knerwn cardoogcslc hrdrocarfaODa have beeo 
synthesord and tmted. The importance of the 
poiItioQ In the rint of orygniatioo (»fi) of the 
nirthyi derivative* ( 30) othydraxyifroapaf j) 
o/tfljuoaMphng (41) otc- have been ccciidered 
Tbeae (tofle* have been of great inteieit to the 
ftwmniT. TbeLoodon groop detamined that in* 
creaiing the length of the carbon chain prodocetl 
a rather inexolar dlmmudon of caidnogenk »c 
tivity Tbe hndt of activity aeeroed to be reached 
wtei »c ren ariam atooa wm in the chain, h®e 
of new compocmtl* have emerded the or 
r tw g mk activity of methylcholmthrme. 

In ■Atirim to the three ciicinogea* fort tfi*- 
cn*Kd, great mterert ba* been arotued by the 
nrtrfnctkm of visceral tumoci in at* and mitt 
Efcoeta added a 3 per emt iohitioo of cflmrthjd- 
anrinoaaobemcoe (butter yelkm) in oSve of! to 
the ifiet of rata foe 30 day*. Cancer* cf the^w 
were induced. Tbeae tamcn mcTirtiri ie ri T iy 
rnn!H be transplanied. Cancer also wa* brwight 
about In tbe Uver* of mice but not In rabUU or 
rWkfra. Rat* dcNTloped Cver cancer* in re- 
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sponse to subcutaneous mjections of this com- 
pound Direct appbcation to the viscus m choles- 
terol pellets faded m produang carcmomas 
Some other chenucals of naphthalene and car- 
bazole groups have been found to produce liver 
tumors recently (22) Nakahara et al (loi) 
found that hver feedmgs inhibited the develop- 
ment of hver cancers in albmo rats subjected to 
Rmosita’s experiment 'with butter yeUow The 
same mvestigators (102) found also a shght m- 
hibitmg effect from yeast though the rats de- 
veloped cirrhosis However, crystalhne vitamin 
Bi, faded completely as an inhibitor 
The mystery of carcmomas of the gastro-m- 
testmal tract seemed to be on the way to solution 
when Roffo (121) annoimced that he had foimd 
such growths to follow the mgestion of fats oxi- 
dized by heat He noted erosions, ulcers, and neo- 
plasms of the stomach, hver, and cecum m rats 
fed on bread and milk to which there were dady 
additions of animal fats or ohve od which had 
been heated to 350 degrees Centigrade for yi 
hour The heat destroyed aU the cholesterol 
accordmg to Roffo The fats under this treat- 
ment presented absorption sjiectra resembhng 
those of the carcmogemc hydrocarbons He be- 
heved the tumors to be due to the action of a 
carcmogemc oxycholesterol 
Widmark tested for the presence of cancer pro- 
duang substances m roasted foods by pamting 
mice every 2 days with alcoholic or petroleum 
ether extracts of such substances He used horse 
meat heated to 275 degrees Centigrade, browned 
butter, and roasted coffee No midignant tumors 
were recorded m male mice with extracts either of 
roasted or unroasted foods Adenocarcmomas of 
the breast were present m 9 of 23 female nuce which 
survived ii months of pamting with roasted 
foods (6 muscle, 2 coffee, i butter) The control 
senes of 26 animals had only one breast cara- 
noma The spontaneous tumor mcidence for the 
stram was 10 per cent. He concluded that the 
extracts of roasted foods contamed one or more 
carcmogemc agents 

Cook and Rennaway (24) were unable to con- 
^ these expemnents They concluded that 
“as yet there is no convmcmg evidence of any 
specific dietary constituent m this connection ” 
Roffo s work accordmg to these mvestigators has 
not been supported. 

In this connection, the work of Rowntree et al , 
who reported the production of spmdle ceU sar- 
comas m white rats fed an ether extract of crude 
wheat germ oil, has never been confirmed though 
many attempts have been made to do so These 
experiments were umque at that time m that the 


neoplasms had ansen when the matmg agent had 
entered by way of the gastro-mtestmal tract. 

Kagawa claimed to have noted many stomach 
tumors m rats fed on “butter yeUow” of Kmosita 
The percentage was raised from 6 to 22 per cent 
when chohc aad was given simultaneously 

Tumors of the gemto-urmary apparatus also 
have been induced by subcutaneous mjections of 
betanaphthylamme Papdlomas, which graded 
from benign pedunculated types to infiltrative, 
sessile mahgnant ones were present on the base 
of the bladder These tumors were first noted 
after 20 months m those dogs which had received 
fairly large subcutaneous dosages of the drug 
daily Thirteen of 16 survivors showed patho- 
logical lesions (63) Degenerative changes were 
present also m the tubular epithehum of the kid- 
neys and the parenchyma of the hver There was 
also an anemia Papdlomas were discovered m 
the bladders of white rats treated with 4 oxy 2 3 
dimethylazobenzol (100) 

Sempronj and MoreUi showed that beta- 
anthraqiunohne had weak caranogemc action on 
the kidneys of white rats given subcutaneous m- 
jections of this substance Two of 8 animals which 
survived 11 months had adenocarcmomas of the 
kidney 

It has been known that teratomas of the testis 
of the rooster can be produced by mjection of the 
gonads with a 5 per cent solution of zmc chloride 
m the spnng of the year Fahn found that he 
could get simdar tumors of embryomc character 
by the mjection of 10 per cent zmc sulphate The 
zmc salts formed albummates, a caustic action 
bemg their primary effect Areas of limi ted focal 
necrosis could be identified In the immediate 
vicimty, the first tumor cells could be seen 
Gonocytes seemed to be stimulated by a combma- 
tion of the necrotic tissues and the active sperma- 
togenesis of the sprmg season Champy and 
Lavedan observed that partial removal of the 
testis of roosters was followed by regeneration 
from the fragment which remained In 15 fowls 
which had repeated partial castrations over a 
penod of 3 years, 4 developed huge tumors These 
were mahgnant semmomas and embxyomas Ap- 
parently, the repeated active regeneration suf- 
ficed eventually to imtiate the neoplastic re- 
sponse 

Many other experiments have been made with 
vaned matenals as matmg agents for neoplastic 
growth Different types of ammals also have 
been tested A few of the most notable of such 
experiments can be ated Passey reported that 
dogs which had been tarred weekly from 18 
months of age, developed tumors after dX to (i% 
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yem. One cf the* wi* a milifiiaiit 
SpooUiitoiit tarncn hiTC been frwiuent ia old 
dm bat this report ibowe that a kio* latent 
period rmut be expected in tbh ipecie*. 

ScMe injected Iborotiut bto rati and mVe_ 
Tnnwr* occiuied in *5 oi 43 tiIitmU i jrar or 
moteold Jiof tbeiewtre*pin&criltircnniai,aitd 
3 were fibrrrmi. In 9 mice o^ 60 injected, there 
were rarcomaa. The* conld not be tramplantcd 
in actotrannlantaticn arid bccootraitBiantatioQ. 
Fwildi oied ytnne female guinea ptp to teat 
thorotraat He injected a to a3 cntlc cend- 
EDCtcr mxfflnted into tbe baae of the nipple 4 
timea. They had carciDaDm «nH aamxnai after 
38 dayi. Theie tnitkon were tnmpiantable 
and be canbd them throng^ 15 genentkna. 
Tbeao two obaerrmtiotia are ray importint «hvT 
tborotraA had been roed rather fredy formerly aa 
a diagnostic agent Tbe danger of soch a radio- 
active mrtil thoi haa been aimjly pj i jv e d . 

Althocgh there hu been drfficnJty in repeating 
FIbfger'i rat atrenach nematode neopkam resifta, 
opnienUy a new paraaldc ncmatoae of the Eaat 
Indies may pnrre to hare thiarelatkxtaixip Bonne 
and SandgroQsd (£acovend these paruftK w t e u a 
hi the hypertiopbled dicue nuta of mtxlc 
in JaTueae motikryi. They cumiiet c d 
the grewteta to be aden^pOImaa, some of 
which innded the auhereonm and ahowed ag 
g rad re poaaibaljtiea. 

Takixawa prud nee d sarcomai b mVi* by dally 
fobentaoeoas injecdoca of concentrated gbeo* 
aoliiticia ioc om i year Gahetoae and irocioae 
were also aocceaafnlly oaed bat the percentage 
of tmnoTS waa lesa. He waa not nccerafol with 
iBrfi-i* and tDcroac. SantaefF Babcock and Locb 
{ 3^ were able to ladoce aircontaa fa mice by 
inj^lng tbi»Tn 6 tftr^ weekly with hydrochloric 
■i4d (a J5 c.i-m.) kept at hydrogen-loo coocentia 
bon ^ j It took 10^ moothi. 

Tbe recent dlrectlctn of experimental atodtea 
haa been toward finding herw the efirdnogenk 
chemkttli prodoce their effecta. Expeninenta 
with tiiauc cnltnrca afforded an oppoctimity to 
observe what happened to the celli directly ex 
posed to aolntfcni of tbeae agenta. Migat^Leben 
ion, and Vofkescn atpdled the effect! oi i-a 5^ 
dft^tvnnfhrai-m e oo moosc and fowl tiasoes in 
niro Tbe hydiocaiboo pCT etr ated the ccDs in 
from 1 to 18 dayi. No changes were noted fa 
the rate ctD growth or fa tbe cell metaboHan. 
They coocliKlca that bydrocaibon did not 
provoke mflanunatory growth or cell prefifera 

^ Eaile and Voegtlfa foand that methyidmlaii- 
threne and tEbenranthraame even m high dllo- 


tlooa, catacd a cr ej c growth retardatkn and de- 
gencratlrai In cnhnrea of rat and motae filco- 

blasta. The damage wij ronghly proportkeal to 

the concoitratkci of the reagent and to tlw dme 
of exposure. In no laatanc e waa growth stimv 
latfd by other hydro carbon. 

Owen, Weiia, and Prince detennfaed that 
dIbenxantfaiacnK caaacd atfamlaticn of ent leg- 
menta of fiat wonm (Pltnaxia) «ivl regaeratien 
of the whole animal. Tripbenyibaixene, co the 
other hand, had no effect cd the aegments 
It athnnlat^ irpcodnctloe of tbe wbe^ animal 
GlntalhloDe gave resulta rimtlr to dJbenzan- 
thracenc but aocne amlno-addi had no doooD- 
Btrabk action. 

Holla ruder Cole and Brackett regarded the 
talk effect of methykbolanthrene on yeaat in 
cultmcs aa a fimw teat for tbe ttiTutVm of thb 
chemkal than eitbcc the chemical or flooeea c en c e 
methoda. 

Oraffi could vlscallxe with the flu a esc e oce mi- 
CTtscope the paaiage of cairinogoik igati bto 
the cytoplaaro of beniCT and malignant ccHi ta 
wtJn He did not tbfax that the nndena waa fa- 
Tcdved. Tbe nutocfacodria ae un ed to have a 
seketire affmity (or these caidnogcdc hydro- 
aubocta. He nggested that the eaicbageu act 
by deiinglDg the rril metaheham thi j i g b thrir 
cnecti oc the mitochemdria rather than by at 
rai-Huf the dmanoaccoex 

Crera described an increued cell rxodicntiixi 
in coItnTCS of moose fibrobkati with some cm 
czatratkea cd oorinegesa and a demeaaed ceQ 
growth with othera. There waa a peecodoci 
aeparaticn of the chromosomei in tbe prophtse 
and noelaphaae with acme of the caicinoccni. 

Whes parameda wen ex pos e d to b||h dlk- 
tkna of 3-4 baupyrene for Jong pedodi of time, 
Uottram was able to Identify large ab- 
noimai IraMriduala. If the* were segregated be 
had aboanml atrama which cmlsted of indlrid 
ala man y tlma the normal in sire, or mldgcta. 
or Sbmw twin types. The* ahenatkna cmld 
be maintained ihreiogh many generatkea. Only 
a lew of the cxpo*d ceQa presented these c V s T i g ea 
but once they had raten place they were lepxh 
do^ for many geaejaticjoa alter the cara ao- 
genfe agent had been removed. The diamea oc 
cnried among the ccHa kog atiiiiula ted to a 
growth rate above the normal by apomm to 
the hydrocarbeoa. 

Gey after keeping tiaane cultures cf rat fib^ 
bbata exposed tothese artlfickl cootfftkM for 
wars, waa able to transplant them bto tntaati. 
Thna the pxoductkn of aarcoma « tifra baa at 
length been acctnnpfiahed. 
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The action of the carcinogens on hving cells 
seems to be an initial retardation of growth It 
can be altered by changmg the concentration of 
the chemical and the time of apphcation Ap- 
parently, after long apphcation of dilute solutions, 
changes may be effected m cells so that they be- 
come abnormal Such abnormal cells breed true 
and can be maintained as such m the absence of 
the matmg agent The change does not appear to 
be in the chromosomes 

The imtial retardation of growth was an un- 
expected findmg with the carcmogemc hydro- 
carbonsintissue cultures It was verified quickly , 
however, by experiments on transplanted tumors 
Haddow and Robmson (57) used several well 
known transplantable animal tumors and tested 
the influence of vanous carcmogemc hydrocarbons 
against their growth rates Retardation was im- 
mediate, prolonged, and relatively constant. The 
growth of the animals themselves was retarded 
as well Also their fertihty was reduced 
The same growth retardation effect was found 
to be true for spontaneous tumor growth rates 
(SS) Dibenzanthracene and other carcmogens 
usually caused a prolonged retardation of growth 
Sometimes the tumors partially or completely 
regressed Some supposedly noncarcmogemc hy- 
drocarbons produced the same effect Later, they 
were shown to be weakly carcmogemc Non- 
caranogenic hydrocarbons produced a transient 
response or none at all The prolongation of the 
retardation after the cessation of mjections 
seemed to be an effect charactenstic of carcmo- 
gemc compounds It may be attributed to a toxic- 
ity of a special and possibly a specific kin d 
It was even apparent that tumors induced by 
a chemical carcinogen could be retarded by injec- 
tion of another though these tumors were less 
susceptible to inhibition than either the trans- 
planted or spontaneous tumors (56) 

In an elaborate experiment 34 compounds of 
known carcmogemc power and 34 supposedly 
noncarcmogens were tested for inhibitory action 
on both transplanted and spontaneous animal 
tumors, 86 5 per cent of the caranogemc com- 
pounds showed inhibition of growth, whereas 
79 7 p(^r cent of the noncarcmogemc compounds 
showed no trace of mhibibon This association of 
growth-mhibitmg properties and carcmogemc 
acUvity appeared to be statistically highly sig- 
mficant The relationship between these two 
qualities did not seem to be quantitative smce 
some feeble caranogens had marked inhibition 
power (58) 

Lees ga\e single subcutaneous injections of 
1256 dibenzanthracene to young rats He 


found a prolonged inhibitory effect on their 
growth It was not due to mterference with their 
food consumption or to change m their metabohc 
rate Nearly half of the animals died m 64 days 
Other phenanthrenes mcludmg methylcholan- 
threne and i 2 benzpyrene gave only temporary 
growth retardation Jensen rat sarcoma was m- 
hibited by 1234 dibenzanthracene mjections 
but the effect was less marked than that on normal 
tissues PoUia could not concede a specific in- 
hibitory effect of I 2 s 6 dibenzanthracene on a 
transplantable rat sarcoma because he had in- 
hibition from other noncarcmogemc agents 
Appel et al recorded a more rapid growth, more 
extensive and earher metastases from Brown- 
Pearce rabbit carcmomas m animals treated 
with 1256 dibenzanthracene than m the con- 
trol group The Whites pomted out that both 
carcmogemc and noncarcmogemc hydrocarbons 
retarded growth if given in the diet m adequate 
amounts This vaned widely with the substances 
used There was a specific defiaency of the sul- 
phur containing amino-aads m these animals 
This may be related to an mcreased demand for 
orgamc sulphur as a detoxifymg mechamsm 
Supplementary feedmgs with 1 -cysteme or dl-me- 
thionme caused a prompt stimulation of growth 
in these rats Taurme, sodium sulphate, and 
glycme were meffective When Mcjunkm and 
Wolavka made mtrapentoneal mjections of an 
aqueous suspension of i 2 5 6 dibenzanthracene 
and leathm into rats, a transplantable rat sar- 
coma regressed completely m 20 of 51 animals 
In many of the others the growth was slowed 
Intratumoral injections were less efBcaaous This 
tumor had resisted vanous other substances 
Bauer reported that 7 humans with skm can- 
cers remamed healed over 2 years after the lesions 
had been mjected with 05 to 10 cubic centi- 
meter of a o 5 per cent solution of 3 4 benzpyrene 
in ether Twenty-two patients were treated by 
this method 

Some evidence has been accumulated that 
hemolytic activity may be one of the factors m 
carcmogenesis All the strongly positive car- 
cmogemc compounds possessed this quahty on 
testmg, while the negative compounds did not 
seem to have it Confirmation of these facts 
has been obtamed by a quantitative analysis of 
the iron deposited m the lymph nodes In some 
experiments with carcmogemc agents there was a 
progressive increase m the lymph node iron to 
four times the imtial figure (143) 

Many of the carcmogemc hydrocarbons revealed 
a photodjmamic acbon There was a possibflity 
that this might be correlated with the neoplastic 
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tctWty Btrt aftw t ctraidambla tmcpont of In- 
vodgitioo thb type o^ »eQiitiTlty cEnitot 
be mmidcT cd u ol rignt^nca In coanecdon 
wUb the ardnomJdty d the hydrooubcm. 

Wolbuh EtndWnd the timuo r e» pfinii-i to car 
doogoB applied to the ihln, ■nbcntaneooily and 
to the Tfaceii. Bempyrcne In benjene wa» 
for the e p i der mal tainting, choieaterol peBeU of 
dlbcitantbracme for labcataneoaa Implantation, 
and "batter yeHcrw” in the food for the Uver AD 
three chemkali proved to be dertrocdve agenli. 
A conitant rqnrathr p r o cea i wai maintafoed 
Involving repair of the damage to Indhrldnal cdh. 
Replacement of ctOa by dlvedoo of adjacent ooea 
alio o cn m e d. Hypemjaila waa brought aboot 
by this mechanIsiL ‘Ik InlodotB edecti oq the 
ceDi amtinned even daring the stage of hyper 
piasli_ These reparative ropontes In the rep^ 
of hyperplasia teemed to icpresmt the stage pee 
ceding the developnient of true tnmor HodnKt 
dtemi^ sthnnlaaoD of cell grenrth was apparent. 

Roodonl (i ) rued rtgKa Kerou i aonatancea 
sabcntaneoosly Nodntai of coanectfvc tisKie 
reaetkoweTeapparenL Recroafve duuM took 
pbcB tied thae was no eruence ol mil^oancy 
inrtnres of bver *<<1^ greater 

Dombert of necrotidng aobitancet so tba 
reactioD was coore tsteue atsd r eg r citd more 
■lowly The sarc^satnos changes from 
pyrene woe £int iaSated by the apcKaiance of 
multicentrlc ■brwTTninnws m the ItistdbgiAl 
itmctme of the granolatfoa tfsaoe. Irregolj&mics 
in the die and stalnhtf capaoty of t& oockf 
were characteristic hodmga. A new race of sar 
.yna (i»Th arose from the condmtoui aetkn of 
the hydrocarbon on the lahDe andifferentlated 
of the reaction dHoe, most likely a motadoo. 

Hval coodocted eipa l inen ts regarding the local 
changes foOowing sobcntaiieoia Injectlaa of 
.fnT»»nTTittir«fiw in mlrfi, laid bevng the vebicfc 
carrying the r > wnfr«1 Lard caoaed a local 
hyperemia for a few days, then a cavity mr 
rcsiDded by fibroos dseoe with do degenndve 
dnnges. Lard with necsalvaista was foUowcd by 
a more Intense reaetkm which lasted for 6 weehi 
tnd retnmed to nocmaL A cavity was left, 
hr¥»d by a lync ytlo m sod sarnxmded by coo 
necthre diBoe, Lard with the cardnogenic efaenu 
k 1 gave changes according to the co o ce ntrmfioc. 
'The local reactioo was Intense and perdsted. It 
appeared to be Ineveislblc if the dosage was mf 
fr-twnt. Degeneration and regeneration went band 
In tiinH nntH finally regcDeradve ceDs began to 
asinmc more and more atypical locms in kdiuI 
fod. MItosa were frequent. The ceQs seemed to 
be Intermediate between macrophages and fibro- 


biasti, at least they were nwcnchynnl with I*, 
creased powers of oevelopmenL 

The Irmphatica In aente and In chronic Infru^ 
matory lesfons of mice were esamlocd after biec 
don with hydrokoQag, a graphite preparatlm. 
PuDInOT and Florey were af^ to demoastrate 
that the lymphatlci were p^iT^r ujd Tmnk. 

stTucted In tarred skin before a^ after the sppear 

aoce of prrfTlocias. The Injected fluid reached 
and entered most of these warts. There was no 
sign cf chronic lymphangitis. There was no erver 
growth of mdothemim into the lumai. I^rge 
dilated lymphatlci were shown at the growing mar 

dm of II nuDgusnt tumors. Lyn^ihatics were 
l«wmd la the center of only i tumor bot UShit 
to show than was not taken to be coKlosive 
proof cf thdr ibsi*nre. The authors coododed 
that lymph stasii and obstruction were not es- 
•CDtlsi factors In the production of benign tniaon 
of the tWn of in far, 

Bnmschwlg Tschetter nH BbseH (m) b- 
wsHpted the effect of i j b e nipyiBi e on rspUIy 
proUmradng ppItheSoa. This wss doK by pro- 
(Ihtdog an tuceTatioo In the painted areas, tnece 
groop raiSoiB was used for thl^orpose and b 
anotcer the actual cautery Tw tnoma was 
htsdtDted at differeat rimn btarais frean the 

t w g tniitKg of p^fnring \Tnlttpl* pepfUamS 

«tin l*^TrTT%f■Tl«« ccCQjred in aD Tiling U. la 
ipito cf repeated appOcadofis the wotmds healed 
and tmnoTS not aiiae la the newly formed 
cpitheCum. 

Dletdch uriwil sUn irom mice pabted with 
tar or bempyroM. SmiD fragments woe taka 
from the trated areas and from distant socei 
The wrouDds were left opei and i days later 
other vHinplfa were remenrd. The treated tress 
yrfifhlted thlckoiing, paptllanas or atypfol 
growth according to the daradon of thepabtlog. 
Oa the other h«nH, the distant sites thawed only 
those regenttidve changes present b unpsbted 
controls. Ko IndicatiaQ was given that tar or 
benrovrenc Indoced a constitatianal change ft 
vocattt to the developmait of malignant growth. 

Page applied a j per cent solution of methyi- 
cbolanthrene to the iHn of 3 to 4 months old 
wblta 3 Mmiw a week. There wss an Im- 
Dwdlato lacrense In the sise of the cell, ng eient , 
and nnekofut, the most marked change being b 
tba nudedus. Squamoria ceU cardnooas ap- 
peared withb 7 weeka b this grmp Wth bea- 
sene aboe rtier e was no chariw b the nndeus m 
Tmrtf-ntni The avcTige nodeaT tad noefedar 
aieu in the cardnemas wtie greater t h a n thow 
in the hyperpiaatic cpftheBom of the anhnals b 
wfakh cardnoma did Dot devtfep. 
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Orr (107) tested the effects of six carcinogenic 
hydrocarbons, ten noncarcinogemc hydrocarbons, 
and a group of unrelated irritants on the skin of 
mice Benzene and acetone were used as the 
solvents, but acetone was more satisfactory as it 
had no effect on normal mouse skm The car- 
cmogens produced early epilation, with regenera- 
tion of hair, abnormal m character Progressive 
thickemng of the skin, loss of elastiaty, and pas- 
sive congestion preceded the appearance of the 
tumors The significant changes before tumor 
growth were considered to be transformation of 
collagen mto a fime fibered, nonrefractde type, 
first of the superficial but later of the whole 
dermis, passive congestion of the subcubs, al- 
terations of elastic tissue m texture but not neces- 
sarily with an mcrease in amount, and absence of 
inflammatory cell infiltration Small scars were 
found on the subcutis The sites of tumors were 
related to these scars m a significantly high pro- 
portion Elastic tissue hyperplasia was patchy, 
often with gaps at which tumors also appeared 
The passive congestion probably caused an oxy- 
gen lack m the cells TTie wnter suggested that 
cancenzation of epithehal cells by caranogemc 
hydrocarbons was partly the result of changes 
m the deeper tissues The mechanism m all 
probabihty was related to an mterference with 
nutrition 

In a later study Orr (108) mvestigated the sub- 
cutaneous tissue responses Pellets of paraffin 
wax contaimng 2 per cent carcmogemc hydro- 
carbons were introduced subcutaneously in mice 
The animals were killed from i to 387 days later 
With wax alone, there was a firm collagenous en- 
capsulation withm 2 months and no further 
change With noncarcmogemc material m the 
wax, this capsule was thicker and longer m form- 
ing When carcmogemc hydrocarbons were pres- 
ent, the imtial reaction was the same but en- 
capsulation was imperfect, the coUagen being 
loose m texture and small m amount, with fibrm- 
oid material on the inside At a later date, cellular 
proliferations were found outside the collagen 
zone and at a distance from the pellet The cells 
were of histiocytic and Ijrmphocytic type and 
were the cells from which the sarcoma developed 
These cells from which the carcmogen produced 
tumors were not present untU a comparatively 
short time before the tumors appeared Then, 
they collected outside the range of acUon of the 
carcmogen The appearance of sarcoma m these 
cellular foci was apparently the result of a pro- 
gressively mcreasmg rate of division m an effort 
to provide an adequate fibrous capsule around the 
foreign body 


Brock, Druckery, and Hamperl placed benz- 
pyrene m collodion sacs intrapentoneally After 
a lapse of 8 to 12 months tumors appeared sud- 
denly All were sarcomas and m none could the 
agent be demonstrated by ultraviolet hght These 
growths appeared to develop at the periphery of 
the capsule where the concentration of benzpyrene 
was lowest and ceU death accordmgly had not 
taken place 

When rabbits were employed, no tumors could 
be made to arise at the site of direct apphcation 
of I 2 s 6 dibenzanthracene Intravenous, sub- 
cutaneous, intramammary, intratracheal, and 
direct vagmal apphcabons were made and no 
tumors appeared at any of the local sites within 
900 days The carcinogen had a slower action on 
this speaes but tumors were produced at sites 
remote from the apphcation Adenocarcinoma of 
the uterus, cholangioma and cirrhosis of the hver 
were noted Burrows and Boyland (18) con- 
trasted this pecuhanty of the response of rabbits 
to the regulanty with which tumors appeared at 
local sites of contact with this hydrocarbon m 
rats, mice, and fowls 

Efforts have been made to determme whether 
local acute or subacute inflammations might be 
effective m causing earher localization of a car- 
cinogen and consequent earher tumor production 
Rondom and CorbeUim (123) used a combmation 
of pamtmg with carcmogemc hydrocarbons and 
hght cauterization of the area They beheved that 
the cauterization acted as a local reahzation fac- 
tor This preapitated the neoplastic develop- 
ment m a tissue potentially mahgnant from the 
apphcation of the carcmogens 

Burrows, Mayneord, and Roberts (19) pro- 
duced inflammatory foci in rabbits by the mjec- 
tion of kaohn and finely powdered sihca suspended 
m ohve ofl Each focus was given a smgle x-ray 
treatment of 600 volts Twelve animals were 
started The effective total was 9 of which 6 had 
tumors from 22 to 38 months following irradia- 
tion Two tumors were of uncertain pathology 
but 4 were sarcomas The probable r61e of chrome 
inflammation was to brmg about a concentration 
and retention in the affected tissues of the speafic 
agents of cancer 

Beck tested the influence of acute and subacute 
inflammation by combimng turpentme with 3 4 
benzpyrene m vanous ways to control the results 
He made subcutaneous injections mto imce All 
groups injected with benzpyrene developed tu- 
mors Fluorescence could be demonstrated m 
these tissues for approximately 6 months Neither 
acute nor subacute inflammations had any effect 
on the development of sarcomas The sarcomas 
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did Qot originate from the fibrmu tif*ata of lab- 

&CUle InfliTTirfurt^ 

■Woriom Tued r»t» to tot tlie effect of trtnnn 

on the looiEatioo tjid dcTekpmcnt ol benrpyreoe 

bdoced tnmoei. He Kated threads In t VimTww 
sohtfoQ of this chemical orer nfrht and then 
passed them through the ciicera, Iddaey tetds, 
nterui, Dverw 381 aidnals lived from 157 to 630 
days and 2 9 had tnmon aboot the threads In the 
connective tiasoe Tbeo were no tumori In any 
of the organs. The faidnUj epltheHum <Hd not 
have ha mfitsnce lowered by benzpyrene by 
this relativelT |ro« tra anw. 

ilottram (97) painted mice with benzpyrnse 
In benxcnc for 75 da>-v Then looo r gamma Ir 
radiation was followed by a greater nombet of 
epfthehal tumors than In tbe cootrols. If 
destmctlve to tbe epltbelhan were as Cramer 
did (l4/»o r to i8/»o r p-riyi) tbe epitbeDaJ 
tnmoa were inhibit^ under the «afrw. 

Mot tram (9S) coo tinned this research by palot 
Ing mice with bempyierte t<'w>g enough to pitsducc 
warti. Then, a tto^ d^ of /$-radiaUan waa 
ghrcL Benign aisd maHgnant turnon both ap- 
peared. All tbe turnon woe In areas recormf 
frotB 800 to s6oe r None oeeurred la areas re 
ceMng leas than Sec r and eoce aroK under the 
ndhim ippllcttor when tbe doae wis too r 

Kidd and Rous ls}ected papClosa virus (Sbofx) 
Into the blood rtream of nmts wbcae ears had 
been tarred to 3 montia pre%'kKiiiy TUs 
»rhnnht«^ the grewu of tbe tar warts with the 
prodoctian of tcoamous cell cardnoma. 

Bnmscbwlg (15) painted rabUts ears with 
benipyrcQC 3 tlines a week for i» to 37s daya. 
One out of 40 developed a cardnoma at toe two 
hundred and twentieth In a armlirr pt*up 
of 19 anlmaia treated ilmliirly bat ln)eclen wiih 
eatmeta of human warta, developed cancer 
He cocadoded that od the human wart 

TITUS migh t h^iwi the malignant degeoeralkn of 
benzpyrene warts. 

Tbe poedbiEty that tbe pro ce ti of cardoo- 
genesis might be related to aome chrmkil leac 
tkm Involving the cardnogen baa been a stlmnhis 
to Invesdgatora. Tbe general effects have been 
more difficult to unravd as the chemistry Is In- 
vulved and perhaps the agmti were present only 
In minute traces. Sobotia tad Bloch made 
Cpcid citrecti of >100 hters of pooled urine from 
patienta There was no podllte »i hcinka! 
or biological cs-idence fer tbe pr esen ce of cardno- 
genlc hydnxarboos. They were able to delect 
«m«n qnandtiei of dOxnanthiaceoc and pbea- 
anthrme added to 100 Eters of normal urtoe so 
that the method seemed adequate. 


There must be attempti of tbe ri«*n4.t to 
nate these agenta. Seme cvidetjce has been ob- 
tained by Dobrincr Rhoads, and UviafoQoafai 
inJecticQ of u 5^ dlbenziinlhraccDc Into nb- 
Mta, rata, and mkt. Tbe urine and feees vere 
eraimne d for any dcrivathn and tbe pbenci& 
fraction 0/ tbe enreta from rabbits gave an 
absorptko band not present In normal 
It waa alao not that of dlbenianthimcew A 
oystalfine substance waa obtaiiwd Iran this Inc 
doQ. It proved to be Doocardnogenic for mice. 

Chahnen Injected mice Intravenously with 
collcridal sobitioos of 34 ben imicn e, metiyl- 
cholanthrene andcbofanthreoc. Tbe fluoresoace 
spectra of tbe bfle, urine, and feces were cxamiiied. 
After b en^i y iBj c was injected, the tile ibemd a 
spectrum mflerent from that of ben ip T i e u e doe to 
some substance (named B P T) fnwJoMi* (q 
ether There was a substance In the feces 
probably identkaj with B P V A seemd tub- 
stance in the frets waa ether sohibJe and had a 
•peclnnn differing tnxo B P V Tbe urine gaxe 
a general flucrcscecce not banded. Tbe sane 
waa found to be troe for aE the excreta follow 
log the Injectioos of methrlchofanthreoe and 
anihnrene 

After IntreperitoMal Injections b lard or 
crikAiO watery sdotkcis of i3 5^ (Ebenan- 
tbracese bto mfre, cciy 49 per cent could be 
doDOcstrated by ffuensetnee is days kter 
IVltbb 3 weeks almcst ail the lard bjected ma 
terial had vanldwd and oiil> of the cofleidd 
material remained. Tbe debiacy of this test 
made it apparent that tbe mense was abk to 
metaboUxe ihls cardnogen- Tbe hvdrocaibco 
suffered rapid alteration in the inlniiil body Scent 
rtwintfl imctkn occurred which exhaust^ most 
of the audnogen before tumors began to p- 
peer (41) 

Hlcgcr ccnld not detect by fl u ores croce spec 
trosc op> tbe carcinogenic hydrocarbons b ea 
tracts of moose and rat akin 4 weeks after thdr 
last application. 

ReggianL Dansi, and ilorelD after btrareneco 
InJecaooM 3.4 benzpyrene b rats iaan d that 
extracts of the liver nve an absofpUoo spectnan 
different from that of benzpyrene 

Intravenously injected benzpyrene b mice was 
retained by the body fats, and eitieted as an 
altered aubstance m tne bfle Tbe coDof d aJ beiu 
pj-ieoe could be found b tbe blood lenun, w 
central nervous ayitrm, and tbe sebaceous 
gfww pregnant had this hydrocarbon b the 
piacenCx out ft could not be /ooad b the fetus 
^ces were found m the milk frem bctatlng 
breests of mice (Chilmere) 
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Other changes of a general nature have been 
observed by Lewis Certain tumor beanng am- 
mals had a severe neutrophiha in the penpheral 
blood and a myeloid hyperplasia of the spleen, 
bone marrow, and l3Tnph nodes In them, areas 
of myeloid inMtration were found m the adrenals 
Similar systemic effects were noted by Parsons 
The picture of the lymph nodes was similar to 
that from lethal or sublethal doses of x-rays 
Twort and Twort observed a correlation between 
hyahne degeneration and enlargement of the 
spleen and the carcmogemcity of the agent ap- 
phed 

Congo-red has been removed from the circu- 
lating blood of normal rabbits at a definite rate 
After pamtmg the animals with caranogemc 
hydrocarbons for a year this normal removal rate 
tended to disappear (Hoch-Ligeti) 

Roffo (120) claimed that when cancer of the 
skm was mduced m white rats by the influence of 
sunhght, it was due to a concentration of cho- 
lesterol m the Skm This compound was then 
rendered photosensitive by the ultraviolet irradia- 
tion it received 

Mayneord and Roe found that cholesterol, 
previously irradiated with ultraviolet hght, x-rays, 
/ 3 - or 7-rays from radium produced an appreci- 
able blackemng of the photographic plate m the 
vicimty The effect also coMd be obtained by 
prolonged heating It could not be brought about 
in vacuo They beheved that probably an un- 
stable ozomde or peroxide was formed No evi- 
dence of an absorption spectrum resembhng any 
of the carcmogemc hydrocarbons could be found 
although 40 specimens irradiated under different 
conditions were exa min ed 

Bergmann et al studied the effects of the ap- 
phcation of irradiated cholesterol to the skm of 
mice Neither bemgn nor mahgnant tumors were 
produced though the treatment was extended 
over a period of 2^ years 

Schrmd injected o 2 per cent irradiated ergo- 
sterol m hnseed oil into the gall bladder of gmnea 
pigs The cystic ducts were hgated The animals 
were sacnflced in from 3^ to 9 months and though 
the glandular elements had penetrated mto the 
submucosal tissues, no true tumors were found 
Perhaps the elapsed time was not sufiBaent 
Buengeler experimented upon three groups of 
mice with photosensitive substances Eosm, 
hematoporphyrm, and tar m dilute solutions were 
injected subcutaneously twice weekly The am- 
mals were exposed to sunlight daily for 4 to 5 
hours over a penod of 2ro days There was a 
high mortality The reaction could be divided 
into three types In the early weeks acute in- 


flammation was manifested by conjunctivitis, 
dermatitis, eczematous skin reactions, vesicula- 
tion, and ulceration In a later period after 2 
months there was a progressive loss of hair, 
atrophy of the epidermis, mast cell infiltration, 
and a hypertrophy of the connective tissue From 
3 months on tumor formation was apparent It 
was a gradual imperceptible change from the 
prohferative process At first the tumors were 
bemgn — papfllomas and fibromas But after 6 
months many of the tumors became mahgnant 
The tumors were multiple usually Squamous 
cell caranomas and spmdle cell sarcomas were 
the commonest forms of malignancy Myeloid 
leucemia and tumors m the lung were also noted 
Degenerative changes were present m the organs, 
as well as amyloidosis, and hemorrhagic necroses 
of the gastnc walls 

Taussig et al tned the effect of hght on benz- 
P3rrene painted rmce They found no significant 
differences between the tumor mcidence m the 
dark, hght sensitized, and hght kept mice 

Rusch and Baumann irradiated mice daily 
with a mercury quartz light Papillomas, epi- 
thehomas, and spmdle cell sarcomas were de- 
veloped on the ears in from 35 to 82 per cent 
These tumors could be transplanted Their mci- 
dence was lower in black mice Irradiation for 
long penods was productive of more tumors than 
short period irradiation A high fat diet produced 
tumors most rapidl>, cholesterol had no effect 
when added to the diet Bram and hver m the 
food caused retardation in tumor production In 
the rat, Roffo’s observation of mcrease in the 
cholesterol content of the skin by ultraviolet 
irradiation was confirmed But m the mouse and 
gmnea pig there was no increase under these 
circumstances 

Domach and Mottram (35) showed that the 
skm of white mice painted with caranogemc 
hydrocarbons became sensitive to blue violet rays 
of the visible spectrum They demonstrated that 
the skm imder these conditions became red and 
edematous 

Morton, Luce-Clausen, and Mahoney (94) 
found that white mice of the Swiss albmo Bar 
Harbor stram kept m the dark and pamted with 
o s per cent 3 4 benzpyrene in benzene twice 
weekly for 17 weeks developed a much higher 
percentage of carcinomas over the next 2 months 
than a similar group kept m visible hght Ultra- 
violet hght was excluded These results mdicated 
that the carcmogemc agent 3 4 benzpyrene could 
induce skm tumors m mice m total darkness 
Ordmary hght apparently had a retardmg action 
on the caranogemc process 
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Dooiacfa Lod llottmn (36) coofiinicd 
otWCTvitkiiii. They pobted oat that thongh tar 
and benrpyrene produced a create dnmatltli 
fa the Ught, light li not eaaenttal for ttmMr pio- 
doctioa. They painted mice with benzpyrene and 
cbolanthrenc, poilfied fa the daji- Tnmara were 
prodoced fa the ikin of mla by both agenta 
though the mice wwe kept fa total daikne*. The 
effect of dartnem waa to redoce the denaadtb to 
a ndnbmjm. There waa no fahibltioo of tumor 
prodnetko or hair growth- The effect of atrong 
■enlist tgxm the ilmllar chemically painted tUna 
of mfce waa to beteaae dmnatitla aad to redneo 
tumor productiac. Perhapt thii aetkn waa due 
to the photodynamic pr^Krtlei of the hydro- 
carboca. The relta whi^ took iqi the ebemleala 
were imdtaed to light and many of them have 
been KxkiQaiy damaged or killed. 

Thcae obeoratlocia fit with the bloiogical effect! 
of b^t mxn plant Eie. It la known that h^t 
emta an rnhfmtfag effect on the growth of plan ta. 
The growth b much more rapid: In the dark. It 
ia at fti maaimum rate faat belcre Kmilae. Spcool 
fag la therefore carried out fa the dark by many 
agncnltnnita The hdtotiopinn of growing pknla 
b partly due to the greater growth, rate of the 
ftem away fracn the 

Lacaaaagne'i d^outiadoo that e atrog eoa had 
cardnogeiuc properties faridng mammaiy can* 
cen fa mice 1^ to moefa acMty m thb lice of 
favefdgatkBi. The work wu confirmed and a 
tended fa many laboratodea. The banneoes had 
an appeal to the faveitigate aa they were nor 
miTT y occurring growth •tinudatora and not 
fubrtancea unHkely to be e n co u nteed 
fa the ■nlrr^K. They we re ahewn to bare cpeci&c 
cffecti on the genital tbraca. They beounc avaD- 
able in purified concentrated forma 

Ucthoda of adniiniitiatiao hare been worked 
oaL Subcntaneoui injection baa been uied most 
commonly The estrogens have been dbaolred fa 
varwua tirentj such as benrene, ofla, chloroform, 
alcohol PeUcti d the wibitaiicei have been Im- 
planted for long, alow actlcn. Local appBcation» 
to epitbelitnn or tojeetkos Into organi or tbnes 
have employed. The mbatancea hare been 
giren orally bat aJthoogh not Impaired by «fige»- 
tji-n, the method has been leaa raectlro. Intra 
pentcmeal Injectkan hare been ci fri e d oat. 

Eatrogotf hare been danonetrated fa 
iTlx m the human— the orarlei, placenta, 
blood, unne, bile, feces, etc. The bormoDes my 
be rmffdly d e slrcy ed, probably by the Dver fa u 
oridatkn pnxett After oral or hypodennk 1^ 
mfabtratloo, aboat » p« cent has beo eccre ted 
fa the nrfne or fece*. The e iUu gena (Bmppeared 


rapidly after fatrareooai admhrinratka. The 
itnae of hnmnna of both aeiea and at all agahu 
beo ihrrwn to cemtafa female ici hormcoei, 
poaribfy in dV at fa g extragooadal soorcea of these 
•ccredons. 

Some of the first work has been to 
normal phyriologlcal aetkoa of the estrofenic 

■ubstanc^ The stndie* of kx dlffcratiatloa sal 

the fatenial secretkoa hai resulted fa a MlTfan f 
advance fa oar knowledge of these crmnlfT re 
tatioDshlpi. 

Only a few of the many aceDcDt endociiw 
favtsdgadoQS fa rriadoa to can be re- 

viewed briefly here. It was dmrwUfntiij 
male mke of high breast tumor ttrafas be 
made to derelcp mammary caiKcit by pr«w 
tfaned faJcctioDS of cstrogena. hf«W frem verr 
low brcait tumor strains could not be Infliwra-i-H 
fa this way bat fonales of the strains hare bea 
made to dmlop tumors after very prokoged 
estio g gric idinulatlco ( il 

A 6 years iummary m the effects of weekly 
fajectit^ oi estrogenic hornKnes cc 6 pore 
ttrafas of mke showed that mammary oncea 
ocaured ocly fa thcae ttraini fa which they de 
reloped ^KakUneoualy Thn were present h 
larger Burnbas and at as eariarr age fa the wla 
as well u the femaW fa the KacstfMe straha 
Sajcomis wae noted at the Injectra litea and 
oftes aroond the oOy cyats fa same of the »ke. 
No fpoctUBOOS KTCOmu were ann in these 
■trains (Lacassagne, 681 

Sairnnas drreieped m 10 of 147 mke faiected 
with ovarian bonnoies over long periods of thne 
accarcQng to Bums et al The growth seemed to 
•tart suddenly fa contradhtfacUcm to the stq> by 
stq> gradual change when caidnomas arcae. 

Niicn l eport c d that, when guinea pta were 
^vcD e stnai o fa cfl for s to mooths nbeotan 
eouily fibrumyooias of the nteros and ade- 
Docratnas hyperplasia of the cpdometilum were 
obsB-red. In the cervix there was mctaplastlc 
downgrowtb aitd pearl Iciuuatic&. 

I.^ ct al (79) were unable to find any prectn- 
ceroos or canerroas <‘lwTigi‘« fa the uterus of yw 
mlrv Infected ^th estrogens thenri soroe showed 
penetatlcc cd the oterfae glands into the mtadc 
■nd metaplasia of the tpi thrihrm. 

Gardner ct aL (46) rrorted Hbo fi rst 
vlncing danoDStiadoo of a msBgnant cerriw 
tnmorlnduced by estrogen in mios. The previ- 
oaslj oUerved epithcSal hypetplaiias 
rrr'A i were probably also precsjicsroaa. Thn 
hrm nr wss gTifted Hiccesafnlly into ipak and 
fWnaU mti-^ of thc «irna ftrsfa. The tumor grew 
lapkllj without further cstrogm itfanilstion. 
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Loeb et al (80) believed that estrogens affected 
the stroma of organs in two opposite direcbons 
By mducmg growth processes of the epithehal 
structures the amount of hyahne fibrous matenal 
m certain organs— vagina, cervix, uterus— may be 
dmumshed Or, if large doses were admimstered 
over long periods, the opposite was obtamed — 
marked increase in fibrous and hyahne matenal 
in the stroma similar to the changes of old age 
Suntzeff et al (134) showed that this hyabniza- 
tion of the uterus was reversible when the estrogen 
mjecbons were stopped The mammary glands 
continued on to cancer mdicatmg that here the 
stimulus could become manifest many months 
after the estrogen had ceased to act 
When 4 pure hues of mice had been receivmg 
estrogemc hormones, a considerable number of 
lymphosarcomas were noted Eleven of these 
ongmated m the thymus No mice of these 
strams had such tumors spontaneously m 5 years 
of observation (Lacassagne, 69) Tins has been 
confirmed by Gardner (47) 

Robson and Bonser mduced mammary cancer 
m male mice of a susceptible stram by weekly m- 
jections of a synthetic estrogen, tnphenylethylene 
Lacassagne (70) did the same thmg with another 
synthetic estrogen, diethyl stdboesterol Ge- 
schickter used the latter agent which is not a 
sterol He mduced cancer of the breast m i rat 
Mammary cancers were obtamed m 26 others 
with estrone This stram never had spontaneous 
cancer of the breast 

Gardner, Strong, and Smith (50) found that 
the mammary glands m mature female mice of 
strams of high susceptibihty to spontaneous tumor 
development had more localized nodules than 
those of the low tumor strams These nodules 
were made of hyperplastic, restmg, or regressmg 
glandular tissue If normal factors were responsi- 
ble for them, there must be additional local fac- 
tors to account for their localization 
Van Guhk and Korteweg could not determme 
a great difference m the estrous cycles of high and 
low strain tumor mice But there was a difference 
in susceptibihty to foUicular hormones, some 
strams reqmrmg more to affect them than others 
The gemtal organs of the two high breast cancer 
strams were less susceptible to folhcular hormone 
than those of the three low breast cancer strains 
Under normal conditions the females whose geni- 
tal organs were least affected produced the great- 
est quantity of folhcular hormone 
Wolfe (150) studied rats for a comparison of 
estrous cycles, fertility, and tumor madence 
The stram with low fertihty was assoaated with 
a high tumor madence 


The possibdity that overtreatment with estro- 
gemc substances was responsible for a cancer of 
the breast m the human was suggested by Auchm- 
closs and Haagensen 

The mammary glands of the monkey have 
proved resistant to estrogemc stimulation The 
Yale group has worked for 5 years on this species 
with negative results to date 

The pituitary gland has been caused to undergo 
changes following long continued estnn mjections 
Marked enlargement of the an ten or part may 
be seen especially m rats There may be intense 
congestion The entire gland may be almost en- 
tirely chromophobe cells with practically com- 
plete absence of acidophils Defimte adenomas in 
the rat have been produced by Wolfe and Wnght 
(152) and Zondek among others The latter m- 
vestigator noted a retarded growth and inhibited 
sexuM development as well The pitmtary tumors 
had the same amount of gonadotropic hormone 
as the normal pituitary animals This suggested 
that it was not the production of the hormone but 
its utilization that was inhibited Lacassagne 
(73) could not see a correlation between the hypo- 
physeal changes and cancer susceptibihty m 4 
strams of mice treated with estrogens The 
pitmtanes vaned from no change to adenomas, 
sometimes malignant Perry (114) had pitmtary 
tumors in 3 of 131 rmce receivmg estrone treat- 
ment 

Turner and Gomez (138) were convmced from 
their experiments that production of mammary 
tumors m male mice of susceptible strams by the 
long contmued apphcation of ovanan estrogens 
was effected by way of the pitmtary— a mam- 
mogen bemg responsible 

Loeb and Kirtz (78) transplanted antenor 
lobes of hypophyses into inbred strams of mice 
This caused marked development and secretory 
activity m the mammary glands of these strams 
An increase m the cancer rate in virgm rmce was 
noted as compared to that m s imil ar virgin mice 
without the hypophyseal transplants Cancer 
could not be mduced by this means m the low 
cancer strams Presumably the effect was from 
increased production of estrogen m the ovaries 
because of these transplants 

Lacassagne (72) could not cause development 
of the mammary glands m male rmce which had 
been hypophysectomized though he mjected 
them with estrogenic substance for 152 days 
Male mice of a high breast cancer stram R iii 
were mjected wedJy with estrone benzoate 
When a marked degree of hyperplasia of the 
breasts had been established, hypophysectomy 
was earned out 2 or 3 months later In spite of 
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cootinned treatment with the eatiwea, the 
bretrti npidly atrophied Wb« cai^onxa of 
thebrttat had been hyhard bj eatrooe, hypo- 
phyacctMny ciaaed only temporaiy regreedon 
with re»nnpticiii of the pciw t h. 

The adrenal riand hu reacted to eatrooen 
treatment as w^ Cramo and Homing ^9) 
painted mke for 5 to 6 weda with Both 

tat* ihowed a brown d^ewratioo of the roaa 
rethmlarfa Into the med pTii Thtt -waa fooul in 
■pontaneou* htyh mamroary rtnm- mke 
It wia aJwayi rnDy dereloped before cancer ap- 
peaitd 

Dobrovolxhala ZaTadihaIasandPailni04)(Sd 
not regard thla astodadon of brown degexteratkc 
and cancer formation as aiptihoint, bnt 
it related to an endocrine tfirtnibence. They had 
mice with It, withont ameer ■M rice Term. 

Cramer (f8) bdieved that In apantanecot can* 
cer the adnmal mednBa wu affected, whereaa to 
Indoced eaCrogenlc cancer the tana reticnlaria 
ootdde the m^nBa was InTolved 
Woolley Felete, aod Little orarlectomhcd 
mks at birth. In these animals the idienal cartel 
took ow the bormaaal fonctioni of the orarr 
to bring thooC a normal derelopoteDt of 
the otems niainmary In m«m 

mary cancer strains it cmld eren iea<f (0 car 
doogeiesa in the fn«fnrTM_ 

Gardner and Pfeiffer (49) showed that wbOe 
bcB» wu bong resorbed frinn the pnbk regioo 
in mice tmcler estrom treatment, (t was beliig 
depoaited in some of the long bonira, ahnost ob- 
Htflwtmg tbdr marrow carWea. 

Lacaasigne and Raynand (74) injected mice of 
R TTT atrmrn with teftostcTotie twicc weekly Ircan 
I to so days after birth rmtil death cf the mice. 
The inoTtafity wis hi^ None of the mice which 
lived developed mammary cardnonii Tbe nor 
mal Inddeoce of tha itram baa been 60 to to per 
cent In the females Tbe manunarv glaadi did 
not develop whidi may have been the leasm for 
the of mammar y cancer 

lYoHeandHamlltnD ( $ ) inhibited or redoced 
ti» tnddeucB of mammary tmaon by a sfamil 
tintoQi tnjectkc of andtog^ with optimal dotes 
of for tumo r pnadoctloei. Flaks and 

Berinhfbited the IndoctioQ of methykholanthrene 

canetTS br Isjje doses of testosterona. It was 
neceanry to apply minimum doses of the cbenl 
..<1 Tvt nyiYimtrm dosca of the honnooe to get 
this effect Mairin rt al could not increas e the 
Ittddence of tnmor in mke recdving applkatkaM 
of bcaspyrenc to the akin and annul taocora tojec 
ffraa of testtatmme. No tmnoa derekped at 
the site of Injeatioca. 


In male breast hypq tr ophy Hoffman hat had 
acme anccessful re g Tc t on fcftjwing testeateicw 
therapy Anterior pittdlary honncaje thenm 
waa witlnrat effect 

Pybnsand imier noted that ipootaneoui bcoe 

tomoo In their mice occurred t}^ rim^ u fre 
qnendy In males as in femaka. They ako wnr 
present ^ mooths earlier 

Marine and Rosen presm ted evidence thu 
fyn^ocnatoffs in their fowls was dosciy 
ated srith a deficiency of m«te yy, 

was manifested by absence of comb rrwth fa 
an t6 and absence of testknlsr tisie tn ii la 
tbe ramalDder, there were atrophk fragments cf 
testis. AH blrm which devclcpcd the dlseaje were 
typ^ capons. 

The andregens can be administered to Im- 
mana ire mooth without ebnl-al bcne£t ■Ifkwiri' 
a much «m»nw dcae intzanmsculsriy will m 
effective. Tbe honnooe wsa not passed ent fa 
the tecca, but ahaosbed from the intestine fado 
the blood stream and ehmlnated by tbe kidneys 
(Dorfman and Eamffuo) 

The znehnm p ig ment formatieo b the human 
sUn may be refated to the androgens a^ te tis 
hesTnoBfs of the adrenal cortex. 

Larioaow wu unable to (hssoaatnte any oo’ 
pbokjgKalaJtentkcslatbeoTSJT testis, thynfd, 
thynms, panthyrtfd supraneal, hypephyss, cr 
pajtacu in mlo with beniwroe. He 

coftdnded that It was not by way of the endo- 
cilae system that the action of autinogeak 
co mp o un ds wu effected. This did not rirhide 
their partldpatlco in tbe process of ocigb fa 
spootaseous tmnon. 

Voo Hiam and Cappcl studied the varkos 
bomumal effects on finrohfasts la tfOv Estdn 
wu a lU^t growth srirrml^inf pac ^ i te stlu bod a 
remaiiat^ inhJbfting effect, testosterone was fa 
hibftiog, thy r o am wu moderately srirmihtfag 
in prtpo- ccocentiaticzi. InsuHn caused an in 
pttoaViV'V Increase In growth— ai much as to 
the normal with larfd accnmulatioa of fat 
droplets and transformation of tbe tissocs at the 
pttiyfa Into fat n-ds- Adrenalin deteriorated 
laplmy It wu an Inliibitor Cortin was also a 
ii m ryamr^d inhibitor 

Narimatsu Inhibited Rato rabbit urcesna 
growth by large doses of posterior pituitary lobe 
hnrmfi^ Anttiiof gooadotTOpIc hrarrm e give 
a emnsr resalL growth Initimw fresn anteriw 
lobe acceleratra tumor growth- Compiete or 
tnoocnplete eitlrpatioo innihited the growth, as 
•iaodld irradiatian of tbe pituitary by x-raya. 

Moroett thought that Impbnted emws were 
stlnrauted by extracts of the anterior lob® coo- 
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tmning both growth and gonadotropic hormones 
Thyroxm on the other hand retarded the growth 

Bischoff and Long were imable to mfluence the 
onset or madence of adenocarcmoma of the 
breast m Marsh-Buffalo mice by the mjection of 
prolan The ovanes underwent an enormous 
hyperplasia and presumably a marked hyper- 
ovanan function resulted 

Druckery produced no effect on transplanted 
tumors by prolan mjections Earher work showed 
castration to have inhibitory effects on trans- 
planted tumors 

Ball and Samuels found that the growth of 
Walker rat tumor 256 was much slower m hypo- 
phjfsectomized male rats than m those controls 
fed an equal amount by stomach tube Control 
tumors were 3 3 tunes as large at end of 3 weeks 
The change m tumor growth was abrupt, indicat- 
ing a direct effect of the removal of pituitary 
secrebon Adrenal cortical extract had no effect 
Atrophy of adrenal cortex cannot be held re- 
sponsible 

Ovanan castration inhibited the appearance 
and evolution of tar induced tumors in rabbits 
(Tavares and Morais) 

Benzpyrene was estrogenic for mice m doses 
between 4 milligrams and 31 milligrams (Perry, 
1 13) Sarcoma produced by benzpyrene stopped 
the estrous cycle when grafted subcutaneously in 
rats but the cycle was resumed upon the re- 
moval of the grafts (Halberstaedter and Back) 

From these studies it may be gathered that the 
hormones have a defimte part m carcmogenesis 
The interaction of the various glands of internal 
secretion serve to confuse the parts played by 
each one The genetic factors must also be taken 
into consideration These seem to vary from 
strain to stram and there can be no doubt that 
some factors are extrachromosomal m mhentance 

The demonstration of a breast factor by Bittner 
may be an explanation of part of the difficulty He 
showed that first generation mice from high 
breast cancer strams when foster fed by mothers 
of low cancer stram had a low cancer mcidence 
When the opposite experiment was done, the 
reverse was true Somethmg was passed to the 
suckhngs from the mother’s milk which modified 
their future tumor mcidence This means that 
m the development of mammary cancer m rmce, 
the mvestigator must take mto account the gen- 
etic factor, the extrachromosomal factor, the 
foster nursmg factor, perhaps the functional 
activity factor as well as the hormonal one This 
latter m itself, may be the result of an mterplay 
between several hormones The reason for locah- 
zation of cancer in one breast must depend on 


some local pecuhanty The anatomical develop- 
ment of the breast is regulated by the pituitary 
and the ovanan hormones IVhen the breasts 
have been developed to certam stages step by 
step through cychc prohferations and regressions, 
after a sufficient latent period, the genetic be- 
havior of these organs can be demonstrated 
(Lacassagne, 71) The intrinsic factors may be 
overwhelmed by the adnumstration of estrogens 
over long penods no matter what the normal re- 
action would have been This overthrow of in- 
hented resistance is similar to that produced by 
any other matmg agent such as x-rays The 
evidence at present seems to be agamst an an- 
tagomstic action of male hormones or at least 
their action is feeble Sunilarly, progesterone has 
little if any effect on the development or stimula- 
tion of mammary tumors 'V^ether there are 
other factors so that there is a synergistic action 
between adrenal cortical hormone and estnn 
vnth thyrotropic pituitarj' hormone as antagomst 
to these two, with perhaps adrenal medulla as 
another antagonist (Cramer, 28) must remam for 
future mvestigation At any rate it remains true 
that, “we are completely ignorant as to the mech- 
anism whereby estrone produces cancer of the 
breast in the mouse” (Dodds as quoted by Gard- 
ner, 48, in his excellent review of this subject) 

\Wiereas estnn acts mamly on the breasts, it 
has been shown to have effects on the cervix for 
cancer mduction as well Sarcomas have arisen 
at the mjection sites And lymphoid mahg- 
nancies have been noted Cystic endometnal 
hyperplasias, metaplastic changes m the uterus 
and pyometra have been frequently observed 
Hypertrophy and myxomatous transformation 
of die connective tissues of the cervix and vagma 
have been noted Bone resorption of the pubis 
and overproduction of bone m the long bone 
shafts have taken place Adenomas of the pitm- 
tary gland were seen by many observers Thus, 
the action of this hormone is more widespread 
than it was formerly thought, when it was sup- 
posed to be confined to those tissues for which it 
was a normal stimulant 

The other hormones, m a hke maimer, are 
bemg more extensively studied Better prepara- 
tions are available There can be no doubt that 
their place m carcmogenesis wiU be clarified in 
the next few years 

Before hastemng mto prmt with remarkable 
new discovenes, it would be weU for some mvesti- 
gators to study the histoncal development of 
cancer research In the early years, it was known 
to all cancer workers that animals which were 
sick or undernourished were unsuitable for cancer 
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dpenjneiti. OnljlbevciybcaltltyaclnMlivcn 
taed b«»me tlie frfTirn wtjuld not grow <T.fAT» 
A iew tnmon which were denwatreted »fler 
nanfpolatioo with potent ch^ra tf U were not 
coofidcred rignificnnt e«peclalJ> If the z»nnd 
cancer iuddence of the «nfnTl. wu not Lnown. 
It has becmne incrtaaingly erideit that socdc td 
the hi g hly aoaccptlble morae tumor ttrafan have 
latent tumor poaribflitici which can be lifted 
Bp by tlmoat any faidting agent. In *och 
one miat be e xce e d ingiy canbota b hit ctxichi 
■icm. 


ct&CLnsicrci 

The Tiumbfr of known carcinogenic 

agenti U br^ There ii no evidence that a defi 
olte rhemlral atmetore (s Dcceaaary for cardno- 
goilc activity The* rtwntral# vary Crtim afanple 
addi and tlkaha (HCL, NOH) metal tala 
(ZnCUZn SO4) radio-active coaipoaiuU (thoro- 
tract) cogaia (^ncoae) to complkatfd d^ca 
(dnnethy farninmiiThengw! ) hjdrrcaibooa (54 
heupyrae, la 5^1 rUbefoanthncaie, methyl- 
chotothrene) eftrogenj (nmptkateij, cter^) 
and Tinxaei ^etvy protefsa) 

hletbodi ia teitffig the ardDOgenk actkai of 
the chemkala hare beo e ml re d by caiefol 
l&bocatoty iavntyriffia. 

The *bvenLge tone" retiaired for tumor pio- 
ductioo b that whkh b reqm e d to produce to* 
man In about one-half of the antmah teOrd. 

The effective tctUl b tint number of animab 
which b atin Ifring when the hrat tTtmnr appear 
aXLce b o tuci i ed . 

The “mndnnim effective or ‘Tnidting dongc" 
Is important as an indicatian of the qvianti^ of 
the cardnogenic agent to whkfa the dmea can 
ibow a reapeaue. The Itmitipg dotage viHea 
from ipeaea to apeciea. 

There 11 an IntriniK factor for cancer toacepti- 
bnity or reabtance banded down in Inbedtaoce. 
Thb factor may not neccKarfly be genic, bnt 
dtrachrmnoaoenal at tinjci at indL Pore strain 
»-n^Tn.-NU make better cootroDed obaerva 

tiona. 

Sa and «*■«'•"' iboold be ttVrn Into eona Mef a 
tiCBL Alto the Trfildc-aciTeit may not be fflirc 
garded. 

The known hfe hbtorici and spontanecioi to 
mor Inddmce are rmportant. 

The caronogmi may onnwtk the btent qwo- 
tanconi potentiaBtn* of the strain. Certain 
f Vmtral cardnogeni teem to have teketire ac 
ticn oa certain tiMcca. 

Epitbdkl growths, sarcomas, and visceral car 
can tww be rodoced by chemical roearja. 


IMffereiit tpadcs have tendendes tewarf iS- 
ferent types of tnmoia. Each qpedes has It* cwi 
characteristic tnmor ritt organ snaiptlbiEtT 
and blent petrod. It vanes ^th the itruL 
The cardnogenk chemlcab have a to^ actioi. 

Locally they damage the titwjet so that the rtac 

boo to them b Imperfectly devekfed. Tbrfr 
Irudal effect b one of growth inhjydeo. The 
dama^ tismes may rebate tubstaoces wi^ 
modlly the nelghbciTiiig celb nrach u Spentmo s 
evocatcuido The cancen ntko appears to jigt. 
nate la the rttico hot not dlreclly at the rite of 
appUcadon of the camnogen. All the stnogly 
p^dve caidoogenic caose loine beiv- 

lyau. Meat of the pow erf nl cardnogens hare 1 
photodynamic action. Bnt light b not cM witbl 
for tnmor productioo. The carduigaB 

imdogo metabolic chinm In tbe body 
Id attempting to ortoxify fWtfftl 

agents, the cssentbl nl^mr ccnUlnlsi ardno- 
sads mav be used Dp Socpeof theea ido o p Maie 
changed in the Ever and intestine giving mffeent 
flnoRsctXkce spectra than the origmab. They an 
e&mhsted at snlphaQatfd and pbenoQc on- 
potQtds m some cases. There are fieneral tvstosk 
effects following thdr sppbcadcc noted is the 
bkod, lynphou ppsntna, vascular lystsm, and 
kidae^ 

Thb procta may be couidotd as cue of 
phyiicfogica] agmg In yoeng the car 

ft en g wa pre c qJtafe the dan^ toward senility 
Tuow age b shortened (klanay hOder asd 
ilarton, 9$) 

The boemones are natnreHy ocenning po* 
tcDtial cardnogoja. Under ordfnaiy dromi- 
■Tvnrf thdr fimctiana are physlofogl^ regnb- 

rfon- Id repeated forced setJoQ they may becocDC 

potent cardnogeni. The eatrogms may be rapidly 
de str o y ed by oddation in the hvei They ait 
eazreted In ^le orlnc and feces. 

Many bonaocea are i)’nerditic with cr as 
tagoubtactootberhormone*. Thev can be studied 
by of thdr normal t e tbe w by 

empbte removal of the organ responsible fer 
Under soch diaim s t a nfr i tnaibitlop- 
ruent of certain oipni mav occur ca str^y^ 
Cancers may be mdaced m the uieniesd(^u 
organs or prersited by not having an cvgio to 
fuDCtko. „ , _ 

The proceai of cancerbatko still remains S 
mystery in lb ffnal steps. 
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d <*«ir I rnif>T'lr L f lij IXtltcOt CB tftmfcittlap et 

Cceco red fram tfe draiitkm. Am. J Chaco- 

6 ttenpy d cstk hi«t*t 

kypertrapliy Am. J Ctacer ojfc 
6 HauADtiM, A- Cciix, P A^ tad Ri t rrrT T. T a. 
Ahtsptue tid fiBnacctct ipcctrB hs rdotlaola 
Ub artioa d methTkhdtn thirst « 

See? H. D 


p>- 1 ttadt d« can, <, 

rha detserh 


. - tnd PjtlfTZt, C. A 

chanc** ^ Bhx r e cet f la g nmj f ciB Prac. Sac. 
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NEUROGENIC SARCOMA 

DONALD V TRUEBLOOD, AB.MD.FACS, Seattle, Washington 


T he term sarcoma imparts a distinct and 
well understood meaning The word 
neurogenic creates the thought of arising 
from nen'e tissue \Vhen these two 
words are put together implying a name, inac- 
curacy and probably confusion results Sarcoma 
must onginate from tissues that have a mesoder- 
mic ongm Nerve tissue begms in another laj'er, 
the ectoderm Hence, the inaccuracy of the title 
Furthermore, the recognized source of neurogenic 
sarcoma is from the sheaths of the central and 
penpheral nerve trunks or fibers and not from 
nerve tissue However, the title, though oddly 
coupled, has the advantage of being well estab- 
lished It also creates in our minds two valuable 
ideas first, the disease is malignant, second, it 
specifies the geography of the disease, the areas 
and structures where such an entity might be 
suspected 

We, as clinicians, may properly overlook dis- 
crepancies in terminology, once iey are under- 
stood Our task is to become familiar with the 
etiology, symptomatology, and therapy of an 
interesting subject, neurogenic sarcoma 
The etiology of neurofibromas, neurofibroma- 
tosis or von Recklinghausen’s disease is unknown 
So too IS the cause of neurogenic sarcoma un- 
known All of these anse from the connective 
tissue coverings of nerves There are some who 
believe that neurogenic sarcoma always arises 
from the sheath of Schwann The embrymlogical 
ongm of this sheath compared to the ongin of the 
other covenngs of nerves, cranial or penpheral, 
and the tumors which anse from them has been 
thoroughly discussed by Penfield, Stout, and 
Geschickter 

Many are of the opmion that a solitary tumor 
called neuroma or neurofibroma may be a single 
manifestation of a disease which at tunes is ca- 
pable of producing multiple tumors And further, 
postmortem examination may reveal that there 
had existed a fibromatosis involving hidden nerve 
tissue The author suggests that one who wishes 
to famihanze himself with the interesting subject 
of neurofibromatosis m a comprehensive manner 


HarSinn^') Count} Hospital (Former! 

Presented m the Cancer Symposium before the China 
Congress of the American College of Surgeons Chicago Octobi 
21 25 IQ40 


should obtain Thomson’s monograph, Neuroma 
and Neurofibromatosis ‘ 

Neurogenic sarcoma has been found in practi- 
cally every area and organ of the body Such ex- 
tensive distribution of a disease not only signifies 
Its importance but increases the multiplicity of 
signs and symptoms that can accompany it The 
alertness of the clinician is ever necessary if 
diagnostic errors are to be avoided It must be 
admitted, however, that few of these tumors are 
properly labeled pnor to exploration or biopsy, 
and then often with difficulty The reasons ap- 
parently for mistakes with this disease are First, 
It IS not common No doubt it is more frequent 
than suspected Second, its ranty naturally 
causes the observer to direct his attention to the 
organ producing the symptoms — stomach, intes- 
tme, lung, brain, spmal cord Third, intracranial 
or motor and sensory symptoms, pain mcluded, 
suggest a more frequent condition than neuro- 
genic sarcoma The visible or palpable tumor 
calls to mind a more common type of lump 

It must not be inferred that just because skin 
manifestations are not present, a visible or pal- 
pable lump cannot be a sarcoma of nerve sheath 
ongm Many occur, though diagnosed as a more 
frequently seen tumor and operated on as such, 
foOowed frequently with recurrence 

Case i C S , No 53,581, a white woman, aged 43, was 
seen January 6, 1938 The patient was referred to us be- 
cause of a tumor of the upper left side of the chest She 
said this began as a birthmark which was a flat red spot 
about 2 inches inde She also said that there was a spot on 
this red area which seemed to be a wart, which 17 years 
before had been opened by accident Bleeding occurred 
It began to grow larger followmg this injury, and after 
3 years was operated upon and supposedly removed On 
January 21, 1924, the pathological report described a 
myomatous growth on shoulder, soft and microscopically 
on border hne betw cen myoma and nonmetastasizmg spmdle 
cell sarcoma. She also had an abdominal operation at this 
time Two years later, the growth was about the size of a 
walnut and was again removed by the same surgeon On 
July 6, 1926, the piathological report described a sub 
epithelial proliferation of fibrous tissue ivith much produc 
tion of cotlagen typical of keloid Five years ago she had 
a thyroidectomy and the recurrent tumor was again re- 
moved by another surgeon No pathological report was 
obtamable Two years ago, she noticed the tumor grow ing 
again She had lost some weight. She had been dietmg 

On examination we saw on the antenor portion of the 
left shoulder (Fig i) a growth and also a scar Both 

*The Surgeon General's Library of Washington D C was 
kind enoiwh to loan the author a copy of this book through 
the King County Medical Library, Seattle 
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Fig 4 

Iig4 Case 2 Age, 55 years The patient first noticed 
a lump 4 or 5 years ago on tie under side of the upper arm 
A year ago. he noticed pam with itching of the hand 
The tumor is 7 centimeters m length and 5 centimeters in 
diameter It is fairly soft and tender It is more tender 
when one presses upon the under surface along the level of 


Fig S 

the nerves and vessels than it is on the opposite or posterior 
surface It is soft and compressible Tie tumor was re 
moved June 11, 1034, mti cautery The pathological 
report was neurofibroma, bemgn He has been seen 
recently mth no evidence of recurrence 

Fig 5 Case 2 Gross tumor involving the radial nerve 


a difference in pulse The mass did not pulsate The tumor 
was removed 

At the operation, it was found, after the tumor was ex 
poWd, that a large nerve entered the proximal end of the 
tumor as shown in Figure s but its identification was lost 
m the tumor wall, however, it emerged as a nerve strand 
distal to the tumor It was necessary to sacrifice this 
nerve The patient has been seen recently and there is no 
evidence of recurrence 

A diagnosis of neurofibroma, bemgn, was made August 
II, 1934 (Fig 4. S, 6) 

Pathological report This is a soft, eg^ shaped structure, 
IS centimeters long and 7 centimeters in diameter It is 
covered with a smooth sheet of membrane like tissue and 
from It, apparently mcorporated m the wall, are several 
cord like structures resemblmg nerves Sectiomng reveals 
the structure as a cyst hke formation with a soft wall 
from o 5 to I centimeter thick, composed of soft, quasi 
translucent, pale yellow brown tissue. To the lining are 
adherent small collections of ghstenmg, greasy, semicrys- 
talhne yellow brown material, and the cavity contains 
about 50 cubic centimeters of thick, greasy, glittenng, 
pale peUow flmd 

Microscopic exammation revealed adherent to the lining 
a much necrotic, largely amorphous material arranged m 
a pattern of many angtdar clear spaces, from which some 
crystalhne material has presumably b^n dissolved out, 
microscopic exammation of the fluid content revealed 
cholesterm crystals Beneath the limng, the wall was 
formed by dense fibrous tissue, m places hyahmzed, m 
places heavily infiltrated with lymphocytes and plasma 
cells Deeper still the tissue was of much softer texture and 
formed by small round and oval cells witi nuclei about 10 
microns m diameter, surrounded by dear spaces and a 
small penpheral membrane so that the general pattern 
was that of nerve tissue, these cells resembled myehnated 
nerve fibers, interlaced with them m many places were 
thin spmdle cells resembhng fibroblasts There was al«j 
in this part of the wall a heavy infiltration of lymphocytes 
around some of the blood vessels Nothing resembling 
gangliomc cells could be identified 


Finduig a single neurofibroma of a large nerve 
trunk prompts the constant watch for the ap- 
pearance of others 

The literature is replete with caution (Adair, 
Pack, and especially Ewing), to the surgeon that 
the removal of such a tumor requires preparation 
for radical surgery Nerve roots entering or at- 
tached must be severed with a wide margin to 
avoid recurrence Stewart has called our atten- 
tion to the fact that extension from the tumor 



Fig 6 Case 2 Photomicrograph of a neurofibroma 
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Fig 10 

Fig 10 Case 4 The patient aged 66, has muitiplc 
tumors o\cr the skin of the body Two months before 
coming to the clinic in September, 1933, one postenor to 
the right car became ulcerated and increased rapidly in 
sire It had been cut b\ his barber seicral months pre 
\ touslj and had not healed 

gan in carlv childhood and have gradually in- 
creased in number and size as the years passed 
The patient has become accustomed to his ab- 
normal skin, and he considers it not worthy of 
complaint 

Many obsenars (Ew ing) hat e mentioned that 
accompanying the skin manifestations of this 
disease, occasionally neoplastic changes exist on 
deeper nene trunks They mat involve both 
motor and sensory groups Pam or other sensa- 
tions nalurallt follow the intoltement of tracks 
which arc sensort in nature Craig emphasizes 
this St niptom 

One of our patients (Case 3) was seen because 
she began hat ing the appearance of a lump and 
pain, although for tears, there had been multiple 
lumps m her skin 

C\SF 1 I \ No 22,010, a white woman, aged 42 was 
seen March 3 1032 1 he patient had a swelling of the inner 
surface ol the left knee The swelling had become painful 
minting to the fool She noticed a mass about i jearngo 
and It had grown since then 

I samimtinn rctcah-il o\cr the patient’s bod% scat 
tcwal discrete itapillomatous looking tumors which arose 
fnrm the stin None of the papillomas were pedunculated 
She stated lint she had had these all her life Tliej were 
comnressnilc and tender (Fig 7) \\ e found a tumor mass 
on the inner side of the left leg at the let cl of the left knee 


Fig 12 

lig 12 Case 4 Generalized skin manifestation of ton 
Recklinghausen’s disease One growth on the neck ul 
ccrated 

jomt of which the patient complained (Fig 9) This was 
a smooth, globular tumor mass 16 centimeters in diameter 
which possessed localized tenderness There was a brown 
ish color oter it which was similar to other spots on her 
b«!y This mass was firmlj attached to the structures of 
tlic internal surfaces of the knee jomt The mass tt as quite 
firm, compressible, and partially mot able There were 



Fig II Case 4 Neurofibroma or neurogenic sarcoma 
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warn the surgeon that the removal of this growth 
must be complete with a wide margm, else as has 
been warned by Ewing, Hosoi, and others, a re- 
currence IS apt to appear, the eradication of which 
IS more diflacult and more mutilatmg than appar- 
ent at the first operation Hosoi states 

“In r&umfi, malignant transformation takes place in 
about 13 per cent of aU cases of von RecUinghausen’s dis- 
ease V^en this happens, the tumor grows rapidly and tends 
to recur locally even after repeated operati\e measures 
Metastasis is usually late and frequently absent, but may 
rarely occur early In some cases, the mere extirpation of 
a mahgnant tumor or even a benign one appears to stimu 
late another neurofibroma distantly located to undergo 
sarcomatous transformation. Prognosis is very poor, the 
patient succumbmg to cachexia and postoperative com- 
phcations if not to the metastasis " 

For emphasis, I further quote his remarks report- 
mg recorded cases of malignant change m neu- 
rofibromatosis 

“According to Garre, there is a striking tendency to 
sarcomatous transformation m multiple neurofibromatosis, 
for m at least 12 per cent of aU cases this sarcomatous 
change takes place from a benign neurofibroma Garre 
calculated this percentage on the basis of 1 7 collected cases 

Usmg the 1927 figures of Fischer, when he collected 
reports of 466 cases of von Recklmghausen’s disease, one 
obtains an inudence of mahgnant changes of about 13 per 
cent which is m agreement with Garre These neurosar- 
comas have been observed more frequently m the deeper 
nerve trunks 

“Ewmg stated that the senous nature of these deeper 
tumors IS very unperfectly realized by most surgeons, so 
that the number of victuns of this disease is much larger 
than IS generally beheved He added that the primary 
attack on these tumors must be undertaken with great 
caution.” 

Adair’s practical article on neurogemc sarcoma 
so frequently associated with this disease is one 
of the few which offers suggestions for the therapy 
of these tumors 

Westphalen reported a case of multiple fibro- 
mas of the skm, nerves, and ganglia, one of which 
m the fifth cervical nerve underwent a sarcoma- 
tous change 

“In their cases of [from Hosoi] multiple neurofibroma- 
tosis, Campana descnbed a sarcomatosis of the skm, Sor- 
ger, a sarcoma of the axilla, Gemet, a sarcomatous trans 
formation of a massive plemform fibroma of the shoulder 
Md upper part of the arm, Heydweiller, a fibrosarcoma 
of the nght pophteal space, Femdel, a sarcoma globocellu- 
lau-e of the leg, and Gluge, a sarcoma in the pelvis, the 
size of a child’s head. 

In Cimmmo s case, a large sarcoma in the sacral region 
was associated with about 450 fibromatous tumors of the 
skm. Jeanselme and Oidlard reported a case of fibrosar- 
coma of the saphenous nerve with elephantiasis molle 
conpmta of the overlymg skm Adrian found at necropsy 
a fibrosarcoma of the duodenum which was associated with 
multiple fibromas of the skm and mtemal viscera and a 
neuromyxoma m the supraclavicular fossa about the size 


of a child’s fist In MacKenzie’s case, m addition to the 
multiple soft tumors m the skin, a good egg sized sarcoma 
of the sciatic nen e w as observ ed Shouldice reported a 
case of multiple penpheral fibromas in which operation 
disclosed dozens of small tumors about the size of millet 
seeds all over the stomach and a fibromyxosarcoma on the 
greater curvature of the stomach ” 

Ten to fifteen per cent of neurogenic sarcomas 
are associated with neurofibromatosis— von Reck- 
lmghausen’s disease — and are the ones most fre- 
quently diagnosed The physiaan recogmzes 
this association as an important due When, 
however, a deep seated tumor is found m such 
a patient, the thought— appreciatmg its loca- 
tion— that it might be a neurogenic sarcoma 
should be kept m mmd, or if the tumor is 
superficial, larger than others, growmg or pro- 
ducmg symptoms, its diagnosis is more hkely 

Case 4 D E , No 32,659, a white male, aged 66, was 
seen m Septemb^, 1933 The patient had multiple tumors 
of the skm (Fig 10) Two months before, one posterior to 
the right ear had become ulcerated and mcreased rapidly 
m size It had been cut by his barber several months pre- 
viously and had not heaM 

At exarmnation the patient complained primarily of a 
lesion behind his ear on the neck, wnich was 3 centimeters 
m diameter and raised above the skin for about i 3 cent! 
meters It was hard, ulcerated and dry (Fig 12) We 
noted over the entire body multiple lumps that w ere m the 
skm, varymg in size from 4 centimeters m diameter down 
to pinhead dimensions Some were distmctly pink, and 
some a httle bluish in color Those deeper m the skm had 
a bluish cast The majority of them w ere on the abdomen 
and chest, fewer on the legs, especially below the knee 
There were some on the feet, and some on the hands, even 
on the palms There were none on the scalp 

The tumor on the neck was removed It proved to be an 
ulcerated neurofibroma (Fig ii) The patient did not 
return until November, 1934 At this time, there was a 
large stony hard mass in the neck just antenor to the scar 
He said that this mass had been present for 6 months 
and had become larger He was having difificulty m swal- 
lowmg food and could take only hquids He had a constant 
cough, was greatly emaciated, and m a critical condition 
He died shortly thereafter 

One must suspect that the tumor m the neck 
mterfenng with swallowmg, breathmg, and pro- 
ducing a cough, was of neurogemc ongm We 
are also forced to think that the surgeon who 
operated did not permit the multiple skm tumors 
to direct his trend of procedure It is unfortunate 
that consent for a postmortem exammation could 
not be obtamed 

Case 3 D.McK , No 24,458, a white women, aged 25, 
was seen in November, 1939 When tw o years old, a small 
lump had appeared on the lateral side of the nght buttock 
This increas^ gradually in size and was removed surgically 
when the patient was 7 years old At the same tune, the 
patient had a similar lump on the nght buttock which is 
the beginmng of the present large tumor Followmg this 
operation, a number of lumps appeared on the body, first 
on the left thigh An attempt was made elsewhere 3 years 
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RADIATION DAMAGE TO TISSUE AND ITS REPAIR 

ERNEST NLDUAND MD FjLCS Borai, 


T ECE roentgdi'rmy ii a jxjwerful phyika] 
tgaiL Wbm It wu bitt d li coTeTed Ita 
■ctkin vu not well imdOTtood, uijd the 
dftngCTi cocnected with lt» wm. not 
mHxed. lloch dama^ remhcd, both to the 
phyilcBuii aod tedmloua osb^ It and to the 
patlrati. lu Toe at that time re«alted In few can- 
cer cnrea. Later aa Iti acdoa became better on 
detftood and new measmei were Introdoced for 
the protectioo of wocken and patfenti, the d«m - 
agc rcnltmg wai reduced to a rnmtmrmi Tn thk 
lecDod era the (rtatert nambe- of cura were of 
aim canceiv In many other typea of cancer the 
roentaen-imy Kemed at firat to retard the growth 
but the revulta were not leatinf In other words. 
It ahnoct cured cancer 

With the derdopment of higher voltages and 
the oae of larger doaam over lott periods ^ time, 
we have all obaeri'ed a ccriUog unprorement In 
the retolts. Now we see many cures m patleats 
who a decade ago would not have been bdped. 
However we repeat that we are deallag with a 
powerful agent whkh otav do great damage to 
"■wmal u well ai to abnormal dsfoes. 

RadWogists are well aware of these dangers and 
rMtfoIly expect ajdatAUce irom the turgeem. 
f^dcM mr geocs are able to repair damage from 
ra/flatkcij rocotgenologiits will oot use Inteaalve 
doses and they whl not cure as many psticnti. 

There was a time when many radlologiata were 
afraid to caose erythmnas or olceratlaai of tha 
iHn fee fear that the patient would accuse them 
of having 'burned him- If the situatlaD b ex 
pVihW to the and, if he knows that hla 

tHob going to get red and sore, there srDl be 
few legal compUcstloDL 
In nwiAWlng rmdiatloo damage to ibme we 
mrT*r dbtfajgnuh between temporary and pama 

MBtctangea We mast conildei the eadv Inhalei 

and ttebtc damage. Wc wbh to know the degree 
of damage, whether the Usaoci are ulcerated taper 
SebDy or deeply edematooa, fibrosed, or whethw 
thooliactoaloecroab. Finally we are Inteested 

1ji the late degeoera tire changes In the tbfoes and 

in the dcrekianent of cancer In certain inatance*. 


The mDdest form of damage b tW 

erythema or bhah oo the «Hn AD i-riy iia- 
efaues are calibrated as to tlw anMunt of lrri£a 
don woMory to give an eryliema. Usually acr 
era! timea this erythema dose Ii used to dettroy 
a lealctL A simple erythema may be foflosed by 
desquamatian, a s em e oythcmi by ntn^rittwi 
Often the radtologbt treating rtnt-fr tn 

olceratlaD and thereby feeb that he has delivered 
the maximum dosage posidbte. These reaetkea In 
the akin are aaxloatcd, delayed, or proionged 
according to the amount of txeatmmt gms daily 
and the total number of tRstmeats. klodera 
techniqoe b baaed qd the fact that If the treat 
meets are carried out over a period of from s to 
4 wreka the trestmeots are more effective on the 
neopbadc tbsue and damage to oansal tbsoes 
b lessened Ordinarily the idcmaticau of thb type 
are ugly m appesjanet but give little pah aM 
QSDsJly heal within a few weeks. If the patient b 
told wiat to expect be wHl have few mmphiata. 

As EDDch treatment u b pecespiy ihould be 
giro daring the fim cyde befere penunat 
diasges ppear b the dsnes. LatatuaUnbe 
comes thulmed, edematoua, and leathoy the 
bkaai -rmeb bectme namTved and cairr a de 
creased supply and there b fibroma of fit and 
mbcntanrcQSitniclarea. Once these changca hare 
set In, farther treatment must be given with 
cantKxi. TTie effect co tiai tnmoe wCl never be u 
great b a aecoad aeries as b the firat and the 
amount of damage to tbsoes already fibrosed wlli 
he greater PabM, poabtent ulceratloo may 
appear and thb wil] require surglcsl measures to 
ronedy It. 

Infcctloo entering an area prerlooily bearlly tr 
radbted may cause extensive necraals and skngh' 
log of the area. Lemons b the mouth, pharynx, 
rectum, and bladder are oartiadariy auweptlcic 
to Infection after iiraihatra the iHn b not as 
fertile a field for mfectiotL 

larhmU of rfiKies b thc foTeninncf of necroefa 
PadentJ with arterkackrotb and the result!^ 
endarteiitb, ■y phnb, may hare loch 

dradatoQ i Iterate Itm^to 



373 


DALAND RADIATION DAMAGE 

a dissection of the glands of the neck or a radical 
amputation of a breast may interfere vnth the 
circulation of those flaps The extra burden un- 
posed by roentgen therapy may be sufficient to 
cause death of the skm flaps 

Whenever irradiation is given through normal 
skm to an underlymg cancer and the treatment 
IS given m sufficient doses to destroy cancer, the 
normal skm and any other normal tissues m the 
path of the rays will receive permanent damage 
This IS an argument used by some for not giving 
“prophylactic treatment” after an operation for 
a condition which appears to be favorable How- 
ever, this fact should not be used to halt necessary 
treatment, for these damaged tissues can be re- 
paired if late changes occur 

Irradiation reaction durmg the first few months 
after treatment consists m bronzmg of the skin, 
endartentis, and fibrosis of the subcutaneous tis- 
sues This may not be severe enough to cause 
senous damage However, if a large artery sup- 
plying this damaged area is hgated, complete 
necrosis of the entire irradiated field may develop 
within a few days We have seen the same type 
of necrosis after an alcohol mjection of the man- 
dibular nerve for relief of pain 
Late changes m an irradiated field compnse tel- 
angiectases of the skin, followed by hj'perkeratoses 
in the skin, alopecia, fissures, fibrosis of and later 
loss of the subcutaneous fat, marked endartentis 
of the smaller vessels, and degenerative changes 
in the fascia The extent of these late changes 
depends on the amount of irradiation ongmaUy 
given, the time interval and the region involved 
The most senous of all complications from irra- 
diation IS the development of cancer of the skm 
in the treated area Ewing points out that there 
IS an mcubation time between the use of roentgen- 
rays and the development of cancer of from 3 to 
ir years The shortest mcubation time we have 
seen is lyi years and the longest 18 years Roent- 
gen cancer is usually of the epidermoid type It 
is slow to metastasize but when it does, metastasis 
IS rapid and extends at first m the lymphatics 
and finally m the blood stream 
The scope of this subject is so great that many 
tj^ies of injury can be barely mentioned and others 
not considered at all All irradiation therapy is 
based on the theory that mahgnant cells are sus- 
ceptible to doses that wiU not senousl}'’ damage 
the normal cells That presupposes that we know 
exact extent of lesion to be treated \\ hich, of course, 
is not always true Unfortunately, the depth of 
the treatment cannot be entirelj controlled 
The mucous membranes of neighboring organs 
ma}' be nearly as susceptible to the roentgen-ray 


TO TISSUE AND ITS REPAIR 

as the tumor itself It has been demonstrated by 
Warren and Spencer that permanent damage to 
the lungs may follow therapy to the breasts and 
chest wall It is well known that irradiation of the 
uterus may produce ulcerations in the rectum and 
bladder as well as fistulas, and that intensive 
therapy over the intestines may cause ulceration 
We have seen one pathological fracture of the 
femoral neck due to roentgen therapy of the m- 
gumal nodes 

TREATMENT 

Treatment of these injuries cannot be descnbed 
in a paragraph No two tumors offer the same 
problem, no two cases of irradiation damage can 
be handled m the same way In general, it may 
be stated that treatment will be based on removal 
of tissues which are damaged beyond their own 
power of repair, on the relief from infection, on 
short-circuits to avoid contmual irritation of an 
mvolved organ and in the replacement of tissues 
by free grafts or flaps Treatment may be pro- 
longed, but the rehef afforded is so satisfactory to 
the patient that time is a small factor 

We have collected a group of cases illustrating 
the types of mjury which we are meeting, and we 
have descnbed the methods of repair used These 
cases illustrate all degrees of permanent damage 
and mclude several which have shown late malig- 
nant changes 

Group I The removal of superfluous Imtr by 
roentgen therapy A decade ago it was common 
practice for certam beauty parlors to advertise 
the removal of superfluous hair by the “Tncho 
system ” This treatment proved to be x-ray treat- 
ment, apparently given without adequate control 
of dosage Four cases are cited, m 2 painful nec- 
rosis occurred and in 2 mahgnancy developed It 
IS probable that, if given enough time, cancer 
would have appeared m all these lesions 

Case i H S , age 49, was seen on October 31, 1939 
Fourteen years before he stated that he received x ray 
treatment by the “Tncho” system for superfluous hair on 
both upper arms and shoulders The hair disappeared and 
he had no trouble until 4 years before nhen, follomng a 
sunburn, the lesions beran to itch very badly He had 
been under observation by a dermatolo^t since then and 
there had been no suspicious areas until this exammation 

Exaimnation shooed an area of irradiation dermatitis 
extendmg from just above the tip of the shoulder nearly 
to the elbou and co\ ering a full half the circumference of 
the arm In the center the tissue oas \erj hard and m 
places nodular Around the borders the skm oas soft but 
shoo ed marked telangiectases It o as felt that the nodular 
areas might be begmnmg malignanaes and treatment b> 
excision and graft o as adv ised The other arm showed the 
same condition without the induration (Fig i) 

Operation oas done on November 7, 1939, at the Baker 
Memorial Hospital The area of dermatitis was excised 
The subcutaneous fat was extremely mdurated and it was 
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T he rocntfltn-rmy Is s powerful phjitcm) 
tgent. When It wis fast dacerv ejtd Its 
sctkmwia not well uodefitood, end tJbc 

dsngcTi coouected with Its nse were not 
realised- Much resulted, both to the 

phyiidsiu and tecfanldani It sad to the 

r *tl ea its. Its toe at that time resulted In few cmo- 
ccr ernes. later u Its sedan beesme better tm 
dcritood ind new masares were Istrodoccd for 
the proteetkm of woiicrs sod padenti, the dam 
sge resaltfng was reduced to a mtnimnm In this 
se con d eis the greatest number of cures were of 
thin csncrti. In many other types of cancer the 
roentgen-ray ■eem ed it first to retard the growth 
but the results were not lasttcg In other words, 
it ilmowt cured cancer 

With the derdopment of higher Toltages and 
the use of larger doaa^ over lo^ pCTkodt of dme, 
w« have aO obserred a striking tmpmranmt in 
the results. Now we see many cures in patients 
who a decade ago would not hare beoa helped, 
How erer are repeat that we are da«Img with a 
powerful agent which may do great dimage to 
Dormtl frasnii as well as to Wrcnal twiei. 
RadlokigstB are areQ aware of these dangers and 
^fatfoUy expect asritfapcr fiom the rugeons. 
Hideai surgeons are able to repair damage from 
ladiatkn, roentgenologlfts will not use [alenstvc 
doM and they will not enre as many padenti. 

There was a dme when many radWoglsts were 
afraid to cause erythemis or akeradoos of the 
tHn for fear that the patient would accuse them 
of having * Txm je d hm- If the ctuadoa b er 
plained to the pabent and. If he knows that his 
«Hn IS going to get red and sore, there win bo 
few legJ comnlicatKna. 

In rnrmfWlrtg racfiadoQ damage to dtw we 
rrrTfj ^Hngnlih between temporary and penna 
non t changes. Wc must cooikJer the eaiie Injuries 
and the bte damage. We wbh to kncpw the degree 
of damage, whether the tbraa ere ulcerated super 
fidilly or deeply edmatoos, fibrosed, or whether 
there B actual necrorft. Finally we are Interested 
in the late degenerative changes In the tbsoes and 
in tb; devekipment of cancer In certam instanr ea. 
Tn* tka IWnll. How-«l urf WJ*« 


tlM UjH±iaetla GMcnl Ibwxtal 

riMiol h tin BjiiniTm «■ Cues, Wn ^ 
J A*i»a* ColiCi erf Sr— “ 


The mildest fonn of rKfiitioQ damjy 
erytbana or bhnh on the ikk. All i-ay m- 
chines are calibrated as to the amount erf (rr^ 
tfcm necesaaiy to give an erytbaiia. Uimly ler 
eral times this erythema dw b ined to tfcmty 
a lesion. A limplie erythema may be fcilared ky 
desquamatkn, a severe emhema by nWntU. 
Often the radlolaglit tieat^ cancer predra in 
ul ee ia t ico and thereby feeb that he has ddbered 
the majimnm dosage possible. There reaetkes b 
the ikm are arrelm ted, delayed, or probagrd 
according to the amount orf treatment gnre daiy 
and the total number of trcatmentL kloden 
technique b based on the firt that If the trat 
ments are mmed out over a paiod of frem i to 
4 weeks the treatments are mere effectfre a tb 
n cqpbst k tbsoe and the danage to nctmal d— a 
blereened. OnUiajIQy tbealcmtioasaf tUstype 
are ugly In appearance but gire Gttk pah tw 
osooIIt heal withb a few weeJes. If the pstieit fa 
told what to opect he wID hare few iriTrplatnti- 

As ffiudi treatmaat as b necessary ihodd fas 
g l re a during the first cyde before uamjnrrt 
changes appear In the tbnrea. lats the ikio be- 
comes thlcaeaed, edanaUns, and leitbay Uc 
blood rereeU become coircnred and our a de 
oeased supply and there b fibnab erf tat nd 
subcutaneous stiuctnrea. Once these changes kare 
ret in, further treatment must be giro with 

rattling The cfiect On the tumoT wiD DCTtr be B 

great In a serxnd series as in the first and tkc 
amount of damage to tlreues already fibrosed wfS 
be greatzr Painful, pa'ifatent nlcetsdai may 
appear and thti will require snrgkal measira to 
remedy IL , _n u 

Tnfcctkm entering an area prerkrolyhesT Syk 

rar&ated may cause eiteniire neotafa and Joop 
Ing of the area- Leilora la the mouth, p hstT ff’ 
rectum, and bladder are particnlaily inict?»l* 
to Infectloo after Imdbnan the ath b nerf as 
fertile a field for jnfecrion. 

Ischemb of tfareies b the forminner « 

PathnU with arteDOsefooris and the rgcCPf 
endartentb, lyphlQi, and dkbetes nay h*« ^ 
poor oxnilatMu that they toli^ irTaia^ 
pooiiy parbculoily in an eitiml^ IrraiSi^ 
erf iwnrgr In the toegne of a ayphUitlc fa w* 
retfafoctory for undoe i b u gbln g appea^ 

Irrarfiatiai orer an eperatfre wd^i^« 
carried out caatkraly ^ derrititn erf ftip* “ 


MJ. wo. 
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up of the epithelium m the fonn of hj-perkcritoses and 
numerous pinpoint ulcers On the other leg there were 
numerous kcralotic areas 

The fust operation was done at the Phillips House on 
July 14, 1934 An area 3J^ by inches wide was excised 
and a secondary graft done Microscopical examination 
showed radiation dermatitis but no malignancy 

During the past 6 jears numerous other areas on both 
legs, sometimes seieral square inches, have been excised 
and grafted The cuculation at the base of these ulcers has 
been \ cry deficient and fat has been entirely absent None 
of the spccunens has show n mabgnancy With the excepi- 
tion of a small malignant lesion on lus nose he has not 
dc\ eloped radiation dermatitis or necrosis anw here except 
on the lower extremities He is an extremely active mdi 
ndual on his fecL His dorsalis pedis arteries are palpable 
Probably his actia ity has aided his circulation and has pre 
vented extreme necrosis and gangrene of his extrermties 

Group III Rocnigen therapy of Icstons on the 
CAtrenutics Case 7 cited above, could well be in- 
cluded also m this group It is apparent from that 
case and those which follow that the same amount 
of therapy that would be used on the face, neck 
or trunk cannot be used safely on the e^tremiDes 

Cases M S , Westfield Sanatorium 1145, age 65, was 
admitted on Pebruary 8, 1939, with a large ulcerated 
grow th on the dorsum of the left w nst The duration was 
4 jears and he had receixcd no treatment, Exammation 
showed an ulcerated lesion extending across tlie entire 
dorsum and lateral aspects of the w nst, measunng 9 by 7 
centimeters There w as good motion of the fingers, but the 
w nst w as fixed w ith 40 degrees dorsiflexion The examin 
mg phj’sicians stated that he w ould probabU require ampu 
tation, but felt that roentgen thcrapj should be tried 
Biopsj showed necrotic cancer 
Dunng the next month he rcccued Oooo r at 200 hilo- 
1 oils through an 8 b} ro centimeter portal, directed to the 
dorsum of the hand, and 2100 r to the m^ial and lateral 
aspects of the hand, 400 r at a treatment. There was 
marked regression of the cancer but the ulcer became 
deeper, necroUc, and foul Pam was not a great factor 
Ten weeks later there was no healing, but no cancer could 
be seen (I ig 7) Amputation was done at the junction of 
the upper and middle thirds of the forearm The patholo 
gist could find no cancer in the specimen submitted but 
there was marked irradiation reaction 

This IS an example of roentgen therapx given to 
1 region with poor blood supplv and little sub- 
cutaneous fat in an elderly man The dosage was 
adequate to destroy the cancer, but regeneration 
could not lie expected to occur on a tendon sheath 
base, particularh in the face of extensn e infection 
and necrosis \niputation in such cases is the 
onh satisfactor\ metliod of treatment 

Cvsr 0 S V , age sS was first seen in 19-4 She ga\c 
a ston which ilaleil back 20 years, hanng begun wath a 
swollen gland in the neck which broke down and formed 
simisee <:hc then had sinuses m the bones of her nght 
w nst and jaw and later further sinuses o\ er her ankles and 
Imnes of the lower leg She was treateil eoyears prcMous 
to examination b\ x ra\ and again 13 a cars preiaousla 
'^hc also had lujius on the face treated b> x ray \ppar 
cnlU she had multiple manifestations of tuberculosis m 
the sUn bones and glands 


At the time of the first exammation she had extensive 
caremoma on her nose The entire nose was rcmovctl 
Later she dev eloped a caremoma on the nght side of the 
face in an area formerly treated by x ray for lupus The 
lesion on the nght cheek was e.xci 5 cd and closed with a 
large full thickness graft. There was no recurrence of these 
are.as after they w ere operated on In 1933 she dev eloped 
caranoma of the left breast. Radical operation was done 
and the pathological report w as colloid carcinoma without 
mctastascs In 1937 she developed caremoma of the nght 
breast. Radical operation was done, and this was reported 
as grade 3 wath axillary involvement At this time she 
called my attention to a growth on the nght leg in an area 
of X ray dermatitis This was excised and found to be 
caremoma Again in May, 1940, she appeared w ith another 
growth on the opposite leg This was around a chronic 
sinus and this time the pathology was both tuberculosis m 
the sinus and caremoma m the skin around it. At the 
present time she has metastases m her spmc from the 
second carcinoma of the breasL 

In this case her facial cancers occurred m old 
lupus scars Even though she received roentgen 
therapy it is uncertain whether the therapy or the 
tuberculosis was the activabng agent It is stnk- 
ing that, next to her face the areas on the extremi- 
ties should have been the first to break down 

Case 10 A P , age 47, wxis admitted to the Pondville 
Hospital m May, 1938, with multiple basal cell caremomas 
of the temple, back, and right ankle Approximately the 
same dosage of roentgen therapy (high voltage) was given 
to each area and additional treatment a month later All 
lesions healed and have remained healed until recently 
when the area above the right ankle became tender and 
broke down (Fig 8) iVIter 2 weeks he sought relief from 
his pain and the area was excised Microscopical axamina 
tion show ed irradiation necrosis This necrosis occurred 1 8 
months after his last treatment 

Group IV Injuries to roentgenologists and other 
workers in roentgenology 

Case ii J B , age 60, roentgenologist, was first seen in 
April, 1939 complaimng of ulceration of the middle phalanx 
of the left index finger For many y cars he had noted an 
increasing amount of dermatitis of his hands but the pres 
ent lesion had come on rather suddenly The left forefinger 
and middle finger showed very marked telangiectases par 
ticuhrly on the dorsum The nail was corrugated and 
beneath it was a large area of hyperkeratosis The nail 
was cxcecdmgly tender At the base of tlic nail, close to 
the inner phalangeal joint, was an area of ulceration (I ig 
9) Thcpainm this was severe enough to require opiates 

He was operated on at the Baker Jlcmoiaal Hospital on 
Alay 2, 1030 and the involved area of skin on both the 
forefinger and middle finger was remov ed The defects w ere 
covered with Thiersch grafts The ulcer was found to ex- 
tend deep down toward the joint and to have dcslroycd 
the tendon attached to the terminal phalanx \s a result, 
he had some permanent flc.xion of the terminal phalanx, and 
the tissues about the nail were c,xtremcly atrophied Later 
amputation of the terminal phalanx w as done on this hand 

The pathological report on area excised and on amputat- 
ed phalanx was “irradiation necrosis wath no malignancv ” 

C\sr 12 HR a 2fi war old physician was examined 
on October jO, 1035 Fificcn months before he burned the 
lingers and thumbs of each hand while setting a fracture 
under the fluoroscopc It is said that this procedure rc 
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plabnum needles He later received irradiation to several 
hard lymph nodes in the nght side of the neck 

One week after this treatment a as completed he was 
readmitted because of severe hemorrhage from his tonMe 
The external carotid artery a as hgated and the bleeding 
a as checked He aras followed m the clinic One month 
later a severe radiation reaction in the skin and mucous 
membrane of the mouth was noted There was markerl 
edema of the face and he was unable to open his mouth 
Three weeks later he was again admitted 

He a as in a critical condition The edema of the face 
had increased There a as an area of gangrene of the entire 
field treated by x ray On removal of the gangrenous tissue 
extensiv e ulceration of the side of the tongue, the alveolus 
and floor of the mouth, a as noted Death followed in <: 
days No autopsy was performed 

Case i8 AC, age 50, a as seen at the Massachusetts 
General Hospital m August, 1037 aith a caremoma of the 
buccal mucosa He received high voltage therapy exter 
nally over a penod of i month After these treatments 
had been started he went to his dentist and had some teeth 
extracted Two months later he had a severe hemorrhage 
from the cheek and had an emergency ligation of the exter- 
nal carotid artery Within a few days there was evidence 
of circulatory change and he was referred to the PondviUe 
Hospital December 20, 1937 There was marked edema 
with swelhng of all the area which had been irradiated 
Rapid changes occurred m the irradiated area and all the 
treated tissues became gangrenous and w ere removed In 
spite of the large amount of therapy which he had received 
a recurrence developed along the jaw and extended to the 
tonsil Death occurred within a few weeks 

Group VIII Repeated roentgen therapy for plan- 
tar warts We have recently seen a group of pa- 
tients suSenng from irradiaDon necrosis of the 
sole of the foot In each case treatment had been 
given with relief at firsL However, when treat- 
ment was given for a recurrence of the wart 
necrosis followed 

Case ig T M , age 21, was seen on October 30, 1939 
r our years previously he had received x-ray treatment for 
plantar warts Several treatments were given at weekly 
intervals but the type of treatment and the dosage are not 



Fig I Case I Irradiation dermatitis follow mg roentgen 
treatment for superfluous hair No malignancy 


known Three years later the warts recurred and he re 
ceived treatment m November, 1938, February, 1939, and 
m May, 1939 High voltage therapy at a distance of 20 
centimeters was used 

Followmg treatment the warts cleared up and he spent 
his summer in active athletics, much of the time weanng 
sneakers He knows of no direct trauma but in August 
a pamful ulcer appeared and for 4 w eeks he has been con 
fined to a hospital and has required opiates to relieve 
his pam 

On November 4 he w as operated on at the Baker Memo 
rial Hospital The lesion w as excised down to normal fat 
A pedicle graft was lifted from the opposite thigh and 
sutured in place on the foot A plaster spica mcludmg both 
legs was applied and this was left m place for 2 weeks 
At the end of this interval the flap was divided and 
sutured m place on the foot Weight beanng was 
started 3 weeks later and he walked normally 2 months 
after removal of the ulcer There has been no recurrence 
of the ulcer 



^‘■'^diationdermaUtis following roentgen therapy for superfluous 
Hair Carcinoma is present on the left side of face 
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Fig 7 Case 8 Above, carcinoma of dorsum of hand be 
fore treatment Note that fingers are essentially normal 
Below after roentgen therapy The carcinoma has been 
destroyed, but there is deep necrosis Note the useless 
fingers Amputation was done 


had been no biopsy m the apparent recurrence. Complete 
X ray exaimnation of the bony skeleton was made and no 
metastases w'ere found 

Operation w as performed at the Baker Memonal Hospi- 
tal on October r4, 1938 The entire area of dermatitis w as 
excised down to the nbs and mtercostal muscles A flap 
7 by 4 inches was dissected up from the abdominal wall 
and rotated to fill the greater part of the defect (Fig 13, b) 


A second flap w as dissected from the low er abdomen to fill 
the second defect A small part of the 1^ sloughed and 
a skm graft was done 2 months later The pathological 
findmgs were x ray necrosis and inflammation but no tu 
mor She developed necrosis of one nb, and this gradually 
sequestrated She had received complete relief from her 
chest pain and w as able to be quite active again However, 
about 6 months after the lesion was excis^ she began to 
show evidence of bone metastases These developed rap 
idly and she died in September, 1939, with metastases in 


Fig 9 Case II Late irradiation changes in the fingers Fig 10 Case 12 Partial amputation of left index 
Note the fissured nails, loss of pig- finger after an acute x ray bum Note also ulcer of 

base of Ae SSafcf the f^^^ 
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Fig 7 Case 8 Above, carcinoma of dorsum of hand be 
fore treatment Note that fingers are essentially normal 
Below after roentgen therapy The carcinoma has been 
destroyed, but there is deep necrosis Note the useless 
fingers Amputation was done 


L 1 I 


had been no biopsy in the apparent recurrence. Complete 
x-ray ex amin ation of the bony skeleton was made and no 
metastases were found 

Operation w as performed at the Baker Memonal Hospi 
tal on October 14, 1938 The entire area of dermatitis was 
excised down to the nbs and intercostal muscles A flap 
7 by 4 mches was dissected up from the abdommal wail 
and rotated to fill the greater part of the defect (Fig 13, b) 
A second flap was dissected from the lower abdomen to fill 
the second defect, A small part of the flap sloughed and 
a skm graft was done 2 months later The pathological 
findings w ere x ray necrosis and inflammation but no tu 
mor She develop^ necrosis of one nb, and this gradually 
sequestrated She had received complete rehef from her 
chest pain and w as able to be quite actu e agam How ever, 
about 6 months after the lesion was excised she began to 
show evidence of bone metastases These developed rap 
idly and she died in September, 1939, with metastases in 


Fig 9 Case II Late irradiation changes m the fingers Fig 10 Case 12 Partial amputation of left mdex 
ot a rontgenologist. Note the fissured nails, loss of pig- finger after an acute x ray bum Note also ulcer of 
ment the subungual hyperkeratosis and the ulcer at the tip of middle finger and area of irradiation dermatitis on 
base of the distal phalanx of the forefinger thumb 
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13 Case 20 a, left, Recurrent carcinoma of breast been excised and closed by means of a flap from the alxio 
follomng extensive roentgen therapy The entire irradi men A necrotic nb is shonn Patient has been relieved 
ated area is ulcerated and \erj painful b, The ulcer has of all her pain 


4 patients who have developed radiation necrosis 
of the lumbosacral region This appears to be a 
site particularly likely to be damaged by large 
doses of roentgen therapy In the following case 
radiation necrosis occurred in this region and also 
on the anterior abdommal wall 

Case 22 r S , age so, a retired school teacher, i\ as seen 
in November, 1938, and admitted to the Baker Memorial 
Hospital A tumor of the intestines had been remoxed m 
1926, but no microscopic examination tv as made In 1930 
a second operation revealed “a very extensive carcinoma 
tous involv ement of all the retroperitoneal glands and liv cr” 
but nothing was removed for examination 

From 1930 to 1932 she received x-ray therapy (type and 
amount unknown) through antenor and posterior portals 
In IQ34 she developed induration about the umbilicus 
Ihis was excised but the wound never healed Later she 


developed an ulceration ov er the sacrum In the meantime 
she had noticed enlarged axilhry and cervical nodes and as 
these responded to small doses of x ray it w as thought 
probable that these nodes as w ell as the abdommal nodes 
represented lymphoma The ulcer of the abdommal wall 
had been present for 4 years and had troubled her chiefly 
because of the odor The postenor ulcer, present for 3 
jears, gave constant pain 

Examination showed absence of the umbilicus Sur- 
rounding its normal position was an extensive area of 
irradiation dermatitis with telangiectases around the pc 
nphery and a deep ulcer extending down to the fascia 
(I ig I s, a) There vv as a similar ulcer w ith less depth over 
the upper portion of the sacrum (Fig 15, b) Operation 
was advised 

On December 6, 1938, operation was performed on the 
posterior ulcer An incision w as made around the penphery 
of the irradiated tissue through normal skin The wound 
edges were beveled in Vo the edge of the normal fat which 



i /n caremoma overlymg sternum b, The same 

lesion foUowmg deep therapy The sternum is necrotic An abscess around the lesion 
has been drained on the right. 
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5 Cue 1. a, left, Irnilmkn domathl* L»d Dmtak af niemr ibtoadial 

iB *bo(rt nrobfljcni Tbe uxrnca rnended to the periteaeam Laiae eecM aaj 
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sitting The necrosis v, as found to m\ olve all layers of the 
abdommal wall including the pentoneum, uhich had the 
typical graj exudate Verj little difficulty u as experienced 
in the healing of this uound 

Group Xf Trrodialtou carcinoma follaxvtng 
rocnlgcn llicrapv for hypcrlliyraidtsm 

Casf 23 or, age 65, uas admitted to the PhiUips 
House on June 8, 1934 uith an extensive ulceration over 
her neck and sternum Twentj years before she had an 
enlargement of the thvroid, apparently toxic in nature 
She receiv ed roentgen therapy in Tennessee, and the tumor 
decreased m size The treatments were continued for i8 
months and she then developed a “bum” which never 
healed 1 or the past 2 years nodules had been appearing 
in tlie ulcer 

Examination showed an extensive area of irradiation 
dermatitis extending from the thyroid cartilage down over 
the sternum to a point midway between the breasts and 
aliout 4 inches wade The central half was ulcerated and 
nodular There were no palpable lymph nodes (Fig 16) 

Operation w as done on June 8, 1 934 All inv olv ed tissues 
were excised and the wound was left to granulate At no 
point did the growth perforate the fascia Three weeks 
later Thiersch grafts w ere apphed and hcabng w as unev ent- 
ful (Fig 16 b) Microscopical examination showed epider- 
moid carcinoma, group 2 There was a wide margin of 
uninv olv ed tissue at the base of the specimen Tumor cells 
invaded the subcutaneous fat. The muscle fibers showed 
degeneration This patient has not been followed since 
operation 

Group XII Comphcalwns front irradialton of 
carcinoma of Ihc cervix 

Casc 24 Af I , age 53, was examincrl at her home 
June 28, 1938, suffenng from cancer of the cen lx A course 
of roentpn therapy followed by radium was outlined As 
she lived near the I’ondvalle cancer hospital she asked that 
she might have her roentgen therapy as an outpatient. 
This was agreed to provided she enter the hospital for 
cy-stoscopy and intravenous pyelogram before starting 
therapy This was done and no abnormahty found in the 
urinary tract hor 10 day's she returned for roentgen ther- 
apy each day On the tenth day she complained of pain in 
the region of her right kidney An intrav enous py elogtam 
showed marked dilatation of the ureter and kidney pelvis 

Tins rapid change in the picture w as undoubtedly caused 
by edema of the ureterovesical onfice caused both by the 
rocnlgLn therapy and the disease process A ureteral cathe 
ttr was passed and the treatment was completed with the 
jxitn.nl staving in the hospital Had the condition not 
been detecteil early ivcrmanent damage to the kidney 
would have resulted 

Casi 25 I H , age 39, was admitted to the Pondvillc 
Hospital on December 15, 1934 Fxammation showed a 
carcinoma which in\ol\cd Ihc entire cenax and extended 
onto the antenor vaginal wall Tlicre was no infiltration 
of the broad ligamcnU She w as giv en a course of roentgen 
treatments to the pelvis followed by two intrauterine 
radium triatnicnts 3 dav s apart She then rccciv ed a course 
of rocntgin trealnnnts to the jurinLum 


Six months later she returned, complaining of pain in the 
rectum and bleeding An annular, constncting lesion was 
felt a short distance from the anus vnth a thick scarred 
area on the antenor wall Biopsy showed radiation reaction 
wnth scattered cancer cells No further treatment was 
given Durmg the next year she had a decreasing amount 
of discomfort in the rectum and was comfortable if she 
took oil A note was then made that she had a stneture 
high up w hich admitted one finger A year later she show ed 
mcreasmg signs of obstruction A proctoscope could be 
passed without difficulty The rectal mucosa was pale but 
not ulcerated She complained of pain around the anus 
An alcohol injection into the lumbar subarachnoid space 
gav e shght relief for a time Tw o y ears later an ulceration 
appeared on the antenor rectal wall below the level of the 
cervix Biopsy was negative for carcinoma The amount 
of pain increased and a second spinal alcohol injection wa' 
done wathout relief She lost control of the sphincter en 
tirely after this procedure 

Finally, on October 5, 1940 a colostomy was done Fx- 
ploration of the pelvis showed no recurrence of the cancer 
in the pelvis or in the large bowel She has obtained relief 
from her pain 

This patient showed a stneture of the rectum 
and probably metastatic cancer of the cerviy m 
the rectum 6 months after roentgen and radium 
treatment The stneture persisted and an ulcera- 
tion appeared 5 years after treatment The satis- 
factory' feature in this case is the apparent cure 
of the cancer of the ccr\'i\ and the metastatic 
area in the rectum 

SUMMARA 

Damage to tissues following irradiation may be 
due to faulty techmque, improper dosage or screen- 
ing, excessive doses particularly' for benign lesions, 
heavy doses m the successful attack on a malig- 
nant growth, or to scattering or penetrating radia- 
tion of normal tissues around a malignant grow th 

WTien the circulation of a region is poor, the 
damaging effect from irradiation is greater After 
therapy' the circulation becomes poorer in the 
treated area and any ligation of vessels to that 
region will result in gangrene of the area Infec- 
tion in a treated area mav hasten necrosis 1 he 
extremities often have deficient circulation and 
they do not tolerate heavy doses well 

Cancer may develop in an area of irradiation 
dermatitis after a latent penod of as short as 
2^2 years 

REFCRENCES 

1 FvvaNC, Neoplastic Diseases, 4th ed Bhiladelpliia 

\\ B Saunders &. Co , 1940 

2 \\ARRix,S ,andSPExCER, J Radiation reaction in the 

lung Am J Roentgenol, 1040 43 6S2-701 




KMIPERMAN status of TREATAIENT of gynecological cancer 38s 


In speaking of prophylaxis we refer as a rule 
chiefly to cer\acal carcinoma A possible relation- 
ship between a hyperplastic endometrium and a 
carcmoma of the endometrium has been sug- 
gested, but we know of no adequate prophj lactic 
treatment 

In general, education and publicity should be 
directed toward urgmg patients to seek earlier 
treatment and to acquamt the medical profession 
with the methods of detectmg lesions as early as 
possible 

About one-fourth of all cancers occurrmg in the 
female are m connection with the gynecological 
organs Because of this high incidence and espe- 
cially because of the diverse structural composi- 
tion of the organs mvohed, no malignant neo- 
plasms in any other location of the body create 
problems so important of interpretation and at 
the same time so difficult of solution 

From the therapeutic standpoint, the uninter- 
rupted co-operation of the gynecologist and the 
radiologist over a long time is necessary to bring 
about the maximum of achievement Changes 
inherent on the improvement of surgical tech- 
nique are apt to influence radiation procedures, 
on the other hand, vanations m the method of 
irradiation due chiefly to the contmuous develop- 
ment of increasmgly more powerful roentgen ap- 
paratus cannot remain without effect on surgical 
considerations 

It IS the purpose of this paper to review the 
cases of patients treated at Harper Hospital from 
1922 to 193s inclusive and to discuss, on the basis 
of 5 and 10 year sur\n\ al curves and other statis- 
tical figures the more sahent points w'hich have 
left their landmarks on the routine clinical pro- 
cedures, thus leadmg to the present day status m 
the treatment of gynecological cancer In 1932, 
a supervoltage roentgen therapy apparatus op- 
eratmg at a voltage as high as 750 kilovolt con- 
stant was mstalled m our mstitution and smce 
1933 patients with gynecological cancer have been 
irradiated with 500-600 kilovolt constant more or 
less routmely, so that an evaluation of the m- 
fluence of this change on the 5 year results is also 
possible for a period of nearly 3 years (1933—1935 
mclusive) 

The attempt actually to cure carcmoma is of 
comparatively recent development While various 
caustics and cauterizations have been used from 
time immemorial, the effort to eradicate a malig- 
nant disease has been attempted only since the 
development of surgery For each t3q3e of cancer 
an ojieration has been developed There is no 
doubt that the lack of any other possible method 
of cure gave this stimulus to the surgeon to tackle 


this problem, and even after the discovery of 
radium the development of the surgical treatment 
contmued mostly when radium was not available 
There is no doubt that the availability or non- 
availabihty of radium or x-ray was an mfluence 
that affected the plan of treatment The earber 
radical operations for caranoma of the cervix 
were developed when radium was unknown or 
not available As radium became better known, 
surgical operations for cervical carcmoma grad- 
ually went into the discard There is now suffi- 
cient collected evidence to warrant the statement 
that the greatest advance m treatment of cenncal 
carcmoma was made when the gynecologist relin- 
quished the surgical treatment for radiation ther- 
apy It is now no longer a question of competition 
between surgery and radiation, but rather a 
co-operabon In certain types of carcmoma this 
co-operabon is well shown by the fact that both 
are employed, especially m carcmoma of the 
uterine fundus, ovanan carcmoma, and m car- 
cmoma of the external gemtals 

MATERIAL 

The study is based on 845 cases of gynecological 
cancer of which 636 cases represent carcmoma of 
the cervix uteri, 77 carcinoma of the fundus uteri, 
171 carcinoma of the ovary, and 31 carcinoma of 
the external genitalia The cases were all followed 
up systematically y ear by year In tabulatmg the 
5 and 10 year results, attention was paid only to 
the “survivals " AH pabents who died from other 
causes than cancer were assumed to have died 
from cancer and about 2 per cent of the cases, 
bemg untraced, were likewise mcluded among the 
dead from cancer Thus the survival curves repre- 
sent the lowest possible figures and their sbght 
improvement may m time be expected, especially 
smce expenence shows that due to the extensive 
use of the indirect follow-up through the vital 
stabsbcs bureau, most of the untraced patients 
are eventually found to be alive Furthermore, all 
of the figures mcluded herein represent absolute 
values Not one smgle case was omitted from the 
compilabon of the final results regardless of 
whether the ongmally outlmed treatment was 
successfully brought to a conclusion or remamed 
incomplete, and irrespecbve of whether a pabent 
represented a fair possibility of cure from the be- 
ginning or already was m such an advanced stage 
that palbation could be expected at the best If 
only the relative values are considered, making 
use of well selected groups of cases which are 
treated accordmg to a program outlmed in ad- 
vance, then, of course, the survival curves assume 
somewhat higher values 
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Watheim operation wa* occanonalir perfanned- 
In cDQjoQctKin with tbeae aorgical pfocedurca 
deep rooatgen therapy waa ahrayi admlnbtered- 
Bcamac of the rarity of carty diagnoaed caaea 
these operatioca were of untmal Inadence rather 
fhwn the rule. Becaote of the apparent Utcnahle 
reaolti retained from radmrn In acme of the ad- 
vanced caaca, the nae of thh aMt mdnally r^ 

placed aaigicaloperstKsgcvenbea rtyca Ka, and 

fthai DOW been aercral yeara aince aorgfcal core 
fd anv kind has been attempted. 

For erf fhf aterine fondoa the earner 

ireie coandcred adequately treated when a 
wide nauhTiteTcctooiy wai pericemed. l*ter ei 
pcncDcc haa ahowiL bowerer that while ihfa may 

effect a care in the lower cradcacd millgnaDiy It 

i* not adequate for the higher giada of malig- 
nancy 'Hieiefore, in the later caaea of carcnwma 

cl the Dtertne fundua, all petiaiti have been 
treated by both amgciy and radjation. 


D crlng the ciwm of tnm aO nrgical procedorei, 
becacae of the iddrtlon of radntltct thmj7 atR 
minced to more c t oerv a tiyc lalejrrBtioeii. 

TMe UcJta fata rf trrg^ tilon onawted b the 
cutnbloatxo ol intracaviuiy rtdmni and atonal 
roeitgen thenny whenever poanbie. Firm 9** 

to 10 g, the ladhnndcaeTanedlrciin iicotoMcc 

miliJjpwin boon for a lingle and from to jcoo 
mintg TWTn houn for a total appbeatML SMt 
0 g. It ha» been Increaied to uc«n jSoo to joc® 
houTi for a ilnglc and Inan 7100 to 
mUbgiam bemn lor a I tal appficall*^ 
thh<±a£ige ■ croon dflg for acoDO {mprovemeit m 
the aurvival anrea, eapedally aa ihown In 
ntcricfi with the cardneana of the 
roentgoi thenpv waa earned cot with “ 
cxpoBiro aa t obtain the rraTirmna bJe*h* 

bwlofical riactioiL Apart from mince det^ tw 

method of piuc T diir e remained eaae nt kli y t » 
lime, but the quality of the rayi wu ■> 

1033. Tina from qir t 931 
cafirf deep rocntgai therapy with *» 

( mlDiineter copper foeefiJter) wajBaed^*li>“ 

1933, wpeTToJtage roentgen tbenpywto^^ 
cSSkflovnlU (7 milifaMten copper foiefflter^ 
beai lobetJtnted for moal of the caaa d 
kgkJauoT 

fjjTw-1-d 00 the inrvivtJ cnrvn 

gjMcoic^ical caDCCT aa dijcnawl below 
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YRS 1922 2S 24 26 26 27 28 29 SO 5l 32 33 34 35 

Fig 2 Sunival cun es in carcmotna of fundus uten 


1 Carcmoma of cervix iikn In this group, in 
the first years as mentioned before, an operation 
was performed m the early cases and roentgen 
therapy was used prophylacUcally, whereas the 
more advanced cases were treated by a combma- 
tion of intracavitary radium and external roent- 
gen therapy Dunng later years, practically all 
of the cases were subjected to irradiation, and 
operation was performed only m rare instances 
Pnor to 192S, the dosage was distributed rather 
equally between the radium and roentgen rays, 
but since that year, the intracavitary application 
of radium has been made the mam method, the 
largest tolerable dose bemg administered The 
roentgen therapv thus became of secondary im- 
portance, Its aim bemg merely to make up the 
deficient dose from the radium around the peri- 
phery of the pelvis especiaUv m the regions of the 
distant parametria This aim was facilitated since 
^933 iFe introduction of the more penetrating 
rays of super\mltage roentgen therapy 

As shovTi m Figure i, the 5 and 10 year sur- 
vivals between 1922 and 1928 a\eraged 16 and 12 
per cent, respectuelv, from 1928 to 1932, they 
nere raised to 21 and 15 per cent, respective^, 
and since 1933, th^ S ^ca^ suraavals ha\e reached 
the a\ erage of 35 per cent 

2 Carcinoma of fundus uteri In this group, a 
combinauon of surgery and radiation therapy n as 
used \\hene\er possible throughout the entire 


period The procedure, as far as the irradiation is 
concerned, has moved along the same lines as em- 
ployed in carcinoma of the cervix uten, and the 
results are evidenced in the survival curve as 
shown m Figure 2 As is seen, the average of five 
year survival has been raised from about 30 per 
cent prior to 1930 to 45 per cent after that year 
and to nearly 50 per cent after 1933 The 10 j’-ear 
results here run a rather close parallel to the 5 
year results As already stated, however, these 
figures represent absolute values and therefore all 
cases which from the beginning have proved in- 
operable are included 

In considering separately the operable cases, 
that is, the group in which a combination of sur- 
gery and radiation therapy was used, a sharp Ime 
must be draw n between tw'O distinct procedures 

TABLE I — CARCINOMA OF FUNDUS UTERI 
FIVE YEAR SURtUVALS 

MeUiod oE treatment 
Hj’Sterectomy — postoperatn c 
irradiation 

Preopcniti\c irradiation 
hj-stcrectomj 6 aecks later 
-f postoperatii e irradiation 
Total operable cases 
Radiation therapj alone in in- 
operable cases 

Total of all cases 


Cases 


tleated 

Cases well 

Percentage 

36 

20 

55 

7 

5 

71 

43 

25 

58 

34 

10 

29 

77 

35 

45 
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ICTTSOC 01 TltAlVPCT 

In the rrmirx^ tjj tModatkc of Lr 

nulifttloD *as uifd imif lod, fa pjgJ q co ce to 
dthcr •trrfw?, wtenfircr iHi wu thcwftht 

doliftble. 

Tlie Rusxal tccifiiqoc te tlu» tcik* of CMohM 
wredgTWtly li the cniiJer cue* of cnraocou 
of the cervix we hod that panirtterectocij both 
ibdammal arnl vagmtl, u wrU u the » caOed 

^ crtbelm operatiemj wu ociaik«aih- perfonDcd 

In cMsjuBCliocL wuk th«e aurpcal pfocednre* 
deep roentten therapy wu al»ayi admliuatemL 
Becaaae of the rarity of emriy dfikfni^ed caac* 
thoe operatem* wo« rf tmoRial madeBce nther 
than the rale. Becau*e of the af^wrcnt lavoiabk 
reaalt* retained from ladhun In aoBJe of the ad- 
Tsneed caaea, the oae of thk a^t rradnaDy re 

plictd sujical operatkea e«ii tn early caaei, and 

now been acvcriJ yean amce Kirgfca] enre 
of any kiiid hai been aUor^Jted. 

For carcnKHta of the nterine fnndna the earilef 
caaea were cmafdered ideqoatdy treated when a 

wide paidiyilHecUaiiy wu perfome^ Uatef^ 

peneorahaf ahown. bowerer thatwhilrthiainy 
ei^ a enre In the W rra^ «:>< nifliS^cy ‘‘ 
ia not adeqoate for the hlgiier grada ofmallB 
nanev H>erefait, to the later cuea c< cardnana 
of the nterine fnndna, aU palienta have betn 
treated by both urrgeiy and radiaticJti. 


Dining the cenoe of rima aQ fQigVcal pteeefton, 

becaiae oi the addrtkm of radktka therapy rat 
redneed to nmrt uaiaLf fatire IfiterreBDCBa 
7 T^ toifpytw ff tfTiintitn ccoaifieri b tie 
combiitttjoo of intracavitary rtdmin and ateratl 
roentgen Iheiaay wheaem poaaibie. Fnxn 91* 
to 9 8 Uk raxnmn doae varied from i *oo to *400 
tnhhgraio been lox a aingie and {rran 5600 to 5^ 
min^Tam hann for a total u^ihcatiiwi- Sbet 
1918 U baa been incTcaaed to from 3600 to sceo 
milUgrajD bourt for a ilngie and frem 
o/joo mfriig rim boon fee a total appOTtx^ 
this change acoountbi for tome inrpiov'eMt in 
the Birvh-al curve*, eipedalJy u ihtnra b ^ 
Dcction with the caidncma c< the cervb. i« 
roentgen therapy wu carried oot o 

opoaore u to obtain the manmniD tri^ 
bWctfical reacJwn, Apart fnan mhw det^ 
method of procedure remamed 
mine, bnt the quality erf the rap WM chan^ u 
grj Thnafrwn 9^ to 93 
tSwl dap roentgen therapy with ro 
(, miHiincter copper forefflter) waa 
1013 mpervoitar roffltgm theixpyj^ S«^ 

fiSklSSta (r 

been mbaOtuted for moat o* tie 

lorttnl caiicer The effect of thh j 

dSS on the ^rW C^ t>pe rf 

gyneoir^ical caiuax u dlwaaed bd^ 
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YRS- 1922 23 24 25 26 27 28 29 30 31 32 53 34 35 

Fig a Survival cunes m carcinoma of fundus uten 


1 Carcinoma of cervix uteri In this group, in 
the first years as mentioned before, an operation 
was performed in the early cases and roentgen 
therapy was used prophylactically, whereas the 
more advanced cases were treated by a combina- 
tion of mtracavitary radium and external roent- 
gen therapy Dunng later years, practically all 
of the cases were subjected to irradiation, and 
operation was performed only m rare instances 
Prior to 1928, the dosage was distributed rather 
equally between the radium and roentgen rays, 
but smce that year, the mtracavitary application 
of radium has been made the mam method, the 
largest tolerable dose bemg admmistered The 
roentgen therapy thus became of secondary im- 
portance, its aim being merely to make up the 
deficient dose from the radium around the pen- 
phery of the pelvis especially in the regions of the 
distant parametna This aim was facilitated since 
^933 hy the mtroduction of the more penetrating 
rays of supervoltage roentgen therapy 

As shown m Figure i, the 5 and 10 year sur- 
vivals between 1922 and 1928 averaged 16 and 12 
per cent, respectively, from 1928 to 1932, they 
were raised to 21 and 15 per cent, respectively, 
and smce 1933, the 5 year survivals have reached 
the average of 35 per cent 

2 Carcinoma of fundus uten In this group, a 
coinbination of surgery and radiation therapy was 
used whenever possible throughout the entire 


period The procedure, as far as the irradiation is 
concerned, has moved along the same hnes as em- 
ployed m carcinoma of the cervix uteri, and the 
results are evidenced in the survival curve as 
shown m Figure 2 As is seen, the average of five 
year survival has been raised from about 30 per 
cent prior to 1930 to 45 per cent after that year 
and to nearly 50 per cent after 1933 The 10 year 
results here run a rather dose parallel to the 5 
year results As already stated, however, these 
figures represent absolute values and therefore all 
cases which from the beginnmg have proved m- 
operable are mcluded 

In considering separately the operable cases, 
that IS, the group in which a combination of sur- 
gery and radiation therapy was used, a sharp Ime 
must be drawn between two distmct procedures 


TABLE I — CARCINOMA OF FUNDUS UTERI 
FIVE YEAR SURVIVALS 


Method of treatment 

Casts 

tieatcd 

Cases well Pcrctntane 

Hysterectomy — postoperativ e 
irradiation 

Pre-operativ e irradiabon -f 

36 

20 

55 

hysterectomy 6 weeks later 
+ postoperative irradiation 

7 

c 

71 

S 8 

Total operable cases 

Radiation therapy alone in in- 

43 

0 

25 

operable cases 

34 

10 

39 

Total of all cases 

77 

35 

45 
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In oc« the opentloa, cqoatftisf onctlj <d p«B 
bjitenctixay wti perfoiuKiI u tooo u Uie oUc 
UM vu sublkhM tad ndUtloo tbcnpy 
wuAdmiiiutfnKl liter opetBtkio Iotheo<her» 
fuQ cCMitxe oi tntnciriUiy ndhim ud extern*! 
roeitgen therapy vu xtrn &m and the opov 
twn peifanow after the aabridcDce <rf the bto- 
logica! effect from the InadiatkcL. osoaDy 6 veeLa 
later Farther Irradiatioa, coniisting of roentgen 
therapy akaie vu then given b the poftopenove 
period. The result! obtained by iheK procedorea 
are fBustn ted fa Table X As is seen, vbeieua 5 
vear survival of 55 pa cent vas obuliird in the 
^trst, tba rose to 71 per cent hi the Kcond, the 
total figore for aQ operable cases rep r e se nting 5S 
per cent 

j. CaraMntaffonrj Altbongh theznafigmiit 
uopluzDt pertaWng to the oraty may sbov 
pathologkaUy diveiiElhed appearances, utan a 
chnfcal stanopobt It seems practical to fododa 
them under ooe heading In oust cases, a cctn- 
binatloQ of su jge i v and radiation tben}^ vu 
necessary at one tone or another The piedom- 
Inatlng pnndplc throogbout thcaitirepOTod vu 
that wheDcver a pntlrat conitftnted a good op- 
erative Hit, the large ncophitk mnnes vere re- 
tnored by scigtry and then irradiation vu 
inatitated. In tha hutances, radiattnn tberapy 
vu ^ven m a pccliniliiary way and the operatloii 

reaerved for the period wbiai the blologfcaJ ratetian 


froo the Inadlatke had deared op Instil ether 
Itistanctt, both the operadtr ptoct d i i re and iht 
hndlaticci were repeated erntfi ahediited many 
tones /or tatrtl jatn, depeajhrg es the 
cooTse 

As ihovn In Ffeura 3 the 3 and 10 jrtr nr 
vfvais represented broadly so and 18 per cent, 
respe ct ivriT throa|d»oat the entire period. Ct- 
lioiaiy enough, the addltioo nperrolUge raent 
gen therapy In the groop ticatea so far. cootnry 
to expeclaiioDa, dicT not Km to have mdnrocnl 
the sorvivaj curves 77 ie reason for thb k sot 
quite dear and It is poidble that with s Uigo 
namber of the ctoitim might be filing 
oocsiderabiy 

4 e/tirerM/gnittsha. Ofatotsld 

j cases of cardnrans of the extenttl genitalia, 14 
oc em red car the labia, 10 in the Tohra, and 7 
within the vaginal ‘‘■n*! A cocobfoatke of hi 
feiy and rac£stioa therapy vu used fn most 
cases, the technique of proceduie being greatly 
Individ oalixed. In cardDoma of the Uln snd es- 
pecially of the vaginal canal, at t ti nes It vu tend 
necessary t rely on the raoklte therapy steo- 

As shown in Table n, the 5 Tvar icrrivxls UDCcDt 

ed to tg percent for the linlt, 10 dct cnit for te 
vntva, and rvie for the vagina. The no i nheT cf 
cases treated with ttpervohige roentgei 
b u yet too nnafl to peonlt an estimatte ef the 
vxlce of this method. 


KAMPERMAN STATUS OF TREATIVIENT OF GYNECOLOGICAL CANCER 389 


ANALYSIS OF STUDY 

In reviewing the results of the above groups 
several facts become of special interest The most 
important, perhaps, among them is that the addi- 
tion of radiation therapy has greatly changed the 
conception toward surgical approach In many 
instances, operation has become less radical, m 
others it has been omitted altogether or made an 
mtegral part of radiation therapy and again in 
others the tune of intervention has been read- 
justed so as to utilize the biological effect of the 
irradiation to the best advantage In carcinoma 
of the cervix uten, for example, surgery is now 
almost never a factor m curative treatment In 
carcmoma of the fundus uten, surgery contmues 
to play the predominant r 61 e, but is best per- 
formed, after the administration of a full course 
of radiation therapy as soon as the biological re- 
action has subsided There are two reasons why 
such a procedure is more advantageous First, 
the mtracavitary application of radium m com- 
bmation with external roentgen therapy permits 
a more homogeneous irradiation of the entire pel- 
vis, whereas if the uterus has been removed, the 
mtra-utenne and mtracervical insertion of radium, 
of course, becomes impossible and thus the radia- 
tion IS, of necessity, less thorough Second, ex- 
perimental evidence of Drs Altemeier and Jones 
shows that if an operation is performed withm 4 
to 6 weeks of the irradiation of the pentoneum, 
there is considerably less danger of mfection and 
thus the postoperative mortality is greatly re- 
duced It must be mentioned, however, that if 
the irradiation has been repeated for several senes, 
or given m such a way as to produce considerable 
fibrosis of the normal structures, then the subse- 
quent operation may become very difficult In 
carcmoma of the ovary, surgery may precede radi- 
ation therapy or may be undertaken at any time 
durmg the course of irradiation In carcmoma of 
the external genitalia, the time of intervention 
and the mdications for the two procedures are 
individualized from case to case In discussing 
the surgical aspect perhaps one may also state 
that because of the not altogether negligible m- 
cidence of pnmary carcmoma in cervical stumps 
and because of the great limitations m appropri- 
ately treatmg such lesions, the removal of the 
entire vagmal portion of the cervix may appear 
advisable whenever a hysterectomy is performed 
for any other reason In this way, the removal of 
the cervix may constitute a prophylactic measure 
Another fact is that irradiation, whenever possi- 
ble, must be carried out by usmg a combmation 
of mtracavitary radium and external roentgen 
therapy When the radium is apphed, the prune 


TABLE n — CARCINOIIA OF EXTERNAL 
GENITALIA— FIVE YEAR SURVIVALS 


Organ 

Caaea treated 

Cases well 

Percentage 

Labia 

14 

4 

29 

Vulva 

10 

I 

10 

Vagina 

7 



Total 

31 

5 

16 


consideration is given to this agent and the dosage 
IS outlined in such a way as to permit its maximum 
use compatible with the tolerance of the surround- 
ing normal structures However, since radium 
alone, unless greatly overdosed, fails to reach the 
distant portions of the parametrium, it is necessary 
to make up this deficiency in dosage by the addi- 
tion of external roentgen exposure In the cases 
m which the radium cannot be applied, roentgen 
therapy becomes the sole method of procedure 
and hence its dosage must be increased and so ad- 
justed as to meet the diversity of the problems 
created by the variation m the clmical extent of 
the mabgnant process 

A third fact is that supervoltage roentgen ther- 
apy seems to acquire an mcreasing value in the 
treatment of gynecological cancers There are at 
least three reasons, from a physical standpomt, 
why supervoltage roentgen therapy is considered 
supenor to the deep roentgen therapy First, there 
is a greater differential action of the radiation with 
mcreasmg voltages, permitting the admmistra- 
tion of a proportionately larger total dose, second, 
there is an increase m the total energy which can 
be delivered to obtain the same skm erythema, 
and third, there is an mcrease m the depth dose 
making a larger absorption at the site of deep 
seated lesions possible Chmcally this means that 
a larger total dose can be admmistered to the car- 
cmoma with lesser injury to the skm and the sur- 
roundmg structures The technical procedure 
becomes simplified and at the same time the 
homogeneity of the irradiation is mcreased The 
definite curative value of the method, however, 
will depend very much on the malignancy mdex 
of the neoplasm to be irradiated Only m those 
instances m which the neoplasm remams of local 
character for a longer while may one expect any 
advantage from improvmg the eflScacy of the 
irradiation, whereas if the malignant process has 
already produced distant metastases, any form of 
therapy will remam futile There is, perhaps, no 
other field m which these requirements are met 
as satisfactorily as m the gynecological cancers 
Especially is this true of Qie carcmoma of the 
cervix uten m which the neoplastic mvasion re- 
mams localized m the pelvis for a relatively long 
time, the fatal comphcations usually ansmg from 
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•eCDodaij cflcctj on t}ie DdAboring ttnictan* or 
orjani (3} If a better diitnbutioo of the madia. 
Ucm auj wer the neopbatic area In a nure bocno- 
geoeoQ* manner the dancei for an impmeed 
reault orcr that obtained aith deep rocnton 
therapy b evident Indeed aatadyol the»irv^ 
airve* •cem* to mppoit nch a view Aithoo^ 
the D amber of patmU treated b not rwt aum* 
aeiiUy larje to warrant final coctduiiesai, never 
tbelm it appears that the addidoD of aopervolt 
age roentgen therapy since 1933 hai resnlud to 
scow nse of the 5 year mrvhal airve* to most 
gynecoJogicaJ caacera 


suKU VMT aifD coscLnaro’?# 


A total of &45 cases of gytiecdoglcal cancer 
treated at Harper Hoipltu daring [91a- 935 
Inchuive was analyzed and the ahaolote 5 a^ 
o year tan.’h-sii stached. 

urtheznafnacombcnilioaafsargen andradta 
Uon therapy was osed wKcae\'er poas&le, except 
Ing the cardnema of the cerrii uteri. Of the 
agesU employ for the Imdratkm, the ndraoi, 
m the fens of btraaritaxv apphcatloo with the 
largest poaifhie doaei, was ah^ys grven prune 
ca^entke. The rmtgea ra>*s were te fay ted 
to the secondary rdle of making op the defioenev 
of dosage at virioos point*. esposaDy toward the 
periphe^ of the Imdktea pefvia. The gradual 
repta cfin cot tloce 1933 of the dew roentgen tfaer 
apy (loD kfkrvolt constant 1 millimeter copper) 
wTtb the sapervoltage roenlra therapy (5» to 
600 kOovxlt constant, 7 mOumeters copper) ha* 
Dot changed tht« cooceptiaa Only the cases not 
anKoalde to targeiy and tjosahable for hilra 
cavitary radinm were treated by roeitgen therapy 
akoe 

Attenticsi may be raUed to the following lacls 
for the Individoal groops 

I In cancer of the ccndi nteii, ridh lion ther 
apy with few eiceptktni, coostitntes the meibod 
of preference. Tbe locreajc of the radkrm doae to 
the aaritanni tolerable ha* raised tbe 5 and 10 
year survivals from 6 and u per cent to »i and 
5 per cent, respectively and the aap p fa ntm g o! 
deep roentgen therapy with snpervofta^ rooitra 
therapy ha* now bcooght op the 5 year sarvfval 
to practically 35 per cent 


* Id carcinoma of the fandoi uteri, and io 
those cases of cardocana oi liw cmii aUri k 
which a hvaterectocm b perioriErd, tbe optbra 
time for the opera lloD b within 6 to loaceksiot- 
lowlng the cnmpletioo of a ptrilmlnarr leiies ef 
radiatJon therapy consisting of totrsciviury »- 
dhnn and crteroal roentgen therapy Fartlwr 
nwtm therapy b given in the pcstopemire 
period. By thus promding. the 5 year farrirah 
were Increased to 71 per cent as cwnjiared 1 33 
per cent when tbe operation was done fint The 
absolute c year larviva l of ah cases treated eW 
the introdoctloo of sup e r v o ltage roentgen lienpy 
approaches 50 pee cent 
3 In carthuxna of tbe ovary a ccanbioalicn or 
alternation of snigrry and radmm therapy b aied 
freely The c and 10 ynu aimvab coottaoed to 
move aroQM to and 18 per cent, respectively 
tbroughout the cutlre perkxl Contrary to evpec 
Utioc, mp c v clLige romlgen therapy has broogfat 
no fanruwemeni to tbe survival curv e 
4. In caroDOtna of tbe exiemal genltahs, tbe 
hidkatioci* fer c«mt>oo and ndjaboo thnaw 
are greatly lodivHaallzed. Id teskos ammd tls 
vuKe, operatkn becocoes the major ixo cedare, 
whereas lot sLto cancer* of tbe labia and esperisDy 
tbe cardnooBS of the ragiaaJ canal oce may biv e 
t rely endrelv on radiaoon therapy Tbe 5 year 
survtrab for the entire croup re p re s ent 16 r«r 
centandtbe oyeariurvnwbninackaepatsileL 
AD to ail, K appears that notable progress has 
been made m tbe treatment of gynecdoglcaJ can- 
cer Tbe ihsctote survival Carres obtahid so far 
though not tbe spogcei of achievetoent, rtpresenl 
results which can not but cnamran as to farther 
locTcase our efforts to ccsnbstfng thu vor malig- 
nant disease 

tv-ouentii* tf lb* I>r«rli»e«l cf Kj»tgwkok 
bn^acixcAlrdfcd AH rsdmtios dtU sad tBww-w 
bu Vx-a (ndnav coalrvbstt'i by Ttba Lescot*, 
Head el JOjnlgeownpT 
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HOMOLATERAL DILATATION OF THE PUPIL, HOMOLATEI 
PARESIS AND BILATERAL MUSCULAR RIGIDITY IN 
THE DIAGNOSIS OF EXTRADURAL HEMORRHAGE 

BARNES WOODHALL, M D , F A C S , Durhnm, North Carolina 
JOHN W DEVINE, Jr , M D , Lynchburg, Virginia 
DERYL HART, M D , F A C S , Durham, North Carolina 


E XTRADURAL hemorrhage occurs in ap- 
proximately 3 per cent of the total num- 
ber of cases of acute head injury Since 
^ the classical paper by Jacobson formulat- 
ing the modem conception of the chnical syn- 
drome, the diagnosis of extradural hemorrhage 
has rested m brief upon the sequence of an mitial 
penod of unconsaousness following trauma to the 
head, a luad interval, the reappearance of loss of 
consciousness and contralateral paresis commenc- 
ing m the face or in the upper extremity with or 
without localized convulsions In spite of the 
apparent simphcity of the syndrome, the mortal- 
ity from this lesion remains unduly high 

In a group of 177 cases collected from the htera- 
ture durmg the past 18 years, the mortality at- 
tained a level of 56 $ per cent ' Even more stnk- 
mg are the statistics of Le Count and Apfelbach 
and of Vance These observers studied a total of 
1,016 cases of acute head injury at autopsy and m 
this number observed 165 cases of extradural 
hemorrhage, the clots from which were considered 
large enough by these observers to produce ap- 
preciable and presumably fatal compression of the 
brain Kennedy and Wortis have stated, after a 
study of simdar totals, that “There is a great dis- 
crepancy between the number of cases of epidural 
hemorrhage recognized climcally and the number 
remainmg undiagnosed until they reach the post- 
mortem table In our opinion this is due to the 
fact that the syndrome of epidural hemorrhage 
IS much too rigid ” 

This high mortahty rate may be due in part to 
concomitant severe injury to cerebral tissue apart 
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from the extradural hemorrhage It may be due 
to the essentially acute character of the hemor- 
rhage and the mabihty to secure prompt neuro- 
surgical intervention There remain, however, the 
indisputable facts emphasized by Kennedy and 
Wortis that uncomplicated extradural hemorrhage 
may not conform to the accepted chnical syn- 
drome and that the nonrecognition of such aber- 
rant forms constitutes an important factor in the 
continual elevation of mortality statistics 

In this paper, 3 selected cases of extradural 
hemorrhage are discussed as classical or aberrant 
forms of the same pathological entity and the dis- 
turbances responsible for the aberrant forms are 
pointed out 

Case i M C , aged 13 years, history no S 9 i 6 S 7 Class- 
ical form of extradural hemorrhage History of mitial 
trauma with immediate loss of consciousness for 13 min 
utes, 28 hours prior to admission Lucid mterval until 10 
hours before admission, followed by the slow onset of rest- 
lessness, coma, weakness of left upper extremity, dilata- 
tion of nght pupil, and convulsive movement of left face 
and left arm Roentgenogram of the skull was negative 
for fracture Right extradural hemorrhage Operation 
Recor eiy 

Whde nding a bicycle, patient collided with another 
cycle nder and fell to the ground, striking the ri^ht frontal 
region of the head mth considerable force A history was 
secured from the patient at a later date that he was stunned 
and not completely unconscious, but was cognizant of his 
surroundings although unable to move Five mmutes after 
the imtial trauma, he w os able to walk a number of blocks 
to his home He was at once taken to the office of his family 
physician w ho sutured a laceration m the right supra-orbi- 
tal region He vomited once at this time but w as able to 
walk home where he went to bed He stated that he recalls 
nothii^ of his subsequent course one hour after going to 
bed The patient remamed restless throughout the mght, 
vomitmg frequently, and m the monung could be aroused 
with difficulty Approximately 10 hours before admission, 
restlessness was superseded by an increasingly deeper coma 
Convulsive movements were noted at this tune about the 
left side of the face and 5 hours later progressed to involve 
the left arm and later the left leg 
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Tig I Extradural hematoma, nght. Bilateral herniation of hippocampal gyn, 
more marked on right Case i 


consciousness deepened to complete coma and the body 
temperature rose to lot degrees E A trephine and sub 
temporal decompression were done on the left side The 
brain appeared grossly normal but under extreme tension 
The patient's general condition improved until 27 hours 
later i\hcn a second break in compensation occurred, 
marked by a rise in temperature to 103 degrees, the onset of 
tachycardia and renewed coma In this period, there was 
no change in the neurological status A trephine on the 
right side disclosed a large extradural hemorrhage which 
was removed through a small decompression opening A 
rent in the anterior limb of the middle menmgeal artery w as 
noted as the probable focus of the hemorrhage Temporary 
improvement was manifest followong this procedure but 
cxitus occurred 6 to 7 hours after the second operative 
procedure 

The postmortem examination was restneted to the con 
tents of the cranial cavity The extradural hemorrhage had 
been evacuated, but the brain had not filled out the re 
maining defect, the typical flat depression of the temporal 
lobe remained The sinking feature of the gross appear- 
ance of the bram was the marked hermation of both hippo 
campal gvTi, particularly on the nght (Fig r) Senal sec 
lions of the brain showed no obvnous change from normal 
Due to fixation, rmcroscopic study could not he made 
The base of the skull showed a bursting type of fracture 
with lonpitudinal involvement of both petrous pyramids, 
the cnbnform plate, and the nght occipital bone involving 
the foramen magnum The meninges over the base of the 
brain were filled with bloody fluid 

Earlier recognition o( this aberrant form of ex- 
tradural hemonhage was rendered difilcult bt the 
presence of homolateral hemiplegia and bv the 
failure to interpret tlie significance of transient 
dilatation of the homolaleral pupil The signifi- 
cance of unilateral dilatation and fixation of the 
pupil in individuals with acute head injuries has 
been a matter of study since the early contnbu- 
tions bv Macewen (26), Hutchinson, and Jacob- 
son The value of this sign in the presumptive 


diagnosis of a traumatic ipsilateral expanding 
intracranial lesion, extradural or subdural in loca- 
tion, has been abundantly confirmed by the chni- 
cal studies of Hoessly, Holman and Scott, and 
Kaplan, who have directed their studies from this 
particular point of view Supportive evidence is 
present m a mass of papers discussing the subject 
from a more general point of view Blakeslee has 
discussed 610 cases of skull fractures m which 378 
manifested pupillary changes Homolateral dilata- 
tion and fixation of the pupil was present m all 
cases of extradural hemorrhage in this senes and 
frequently occurred in subdural hemorrhage 
Wortis and Kennedy noted anisocona in 220 of 
1,000 cases of head injury In 17 cases of extra- 
dural hemorrhage, the authors reported a dilated 
pupil on the homoiateral side in 7, and on the con- 
tralateral side in 4 In 42 subdural hematomas, 
they desenbed a dilated pupil on the homoiateral 
side in 30 

Gurdjian discussed 16 cases of extradural hem- 
orrhage, in 12 of which a dilated pupil was en- 
countered on the homoiateral side hlcKenzie 
recorded 20 cases of extradural hemorrhages in 
which 15 had a homohleral dilated pupil Jelsma 
reported 42 cases of subdural hematoma from the 
literature, in 36 per cent of which the ciliary part 
of the third nerv'c was affected hlunro, on the 
other hand, has stated (32, p 147), “Fixed dila- 
tation of one pupil, usually without demonstrable 
ptosis of the upper evehd, occurs often It is as 
common opposite the hematoma (subdural) as it 
IS on the same side ” On the other hand, in 48 
cases of subdural hematoma, noteworthy for the 
low mortality rate of 4 per cent, Kunkcl and Dan- 
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stated, “Furthermore, it is not unknown in the 
later stages of the slowly developing clot, to have 
a shifting hemiplegia to the ipsilateral side, with a 
complete reversal of the expected reflex responses ” 
In the mechanically smnlar condition of acute or 
chronic subdural hematoma, Holman and Scott, 
Fleming and Jones, Frazier, Kunkel and Dandy, 
and Rand have emphasized this peculiar manifes- 
tation of the lesion Its presence has been attrib- 
uted vanously to pressure upon the crus cerebn, 
a dilated contralateral ventncle, pressure of the 
contralateral hemisphere upon the cerebral vault 
and to contrecoup contusion of the cerebral cor- 
tex In 34 cases of brain tumor with false local- 
izing signs of homolateral paresis or pyramidal 
irritation, Kemohan and Waltman demonstrated 
notching of the crus cerebri by the free margin of 
the tentorium In the case presented, no satis- 
factory cause for the homolateral paresis could be 
demonstrated at autopsy 

Case 3 M C , aged 40 years, history no 32842 
Aberrant form of extradural hemorrhage History of im 
mediate loss of consciousness in automobile accident 30 
minutes prior to admission in the course of a prolonged 
alcoholic debauch Laceration and contusion of mid- 
frontal region of scalp Edema of pen-orbital tissues, 
left Persistent loss of consciousness mth questionable 
spastiaty and w cakness of nght sided extremities Dilata 
tion of left pupil s hours after admission Bilateral spas 
ticity of uppner and Ion or extremities associated inth thatch- 
ing movements Rapid nse in temperature and pulse with 
exitus 18 hours after admission Autopsy extradural 
hemorrhage left Herniation of left hippocampal gyrus 
A 40 year old colored man nas admitted 30 minutes fol 
lowing an automobile acadent, totally unconscious A 
history of “heavy dnnking” was obtained, and a strong al 
coholic odor w as noticed upon examinaUon A laceration 
of the left ear, a laceration of the scalp m the midfrontal 
region and an edematous discolored left eye w ere described 
in the admission summary There w as no clmical evidence 
of a depressed fracture of the skull Neurological examina- 
tion was negative The patient would occasionally mum 
ble and would move all extremities upon painful stimula 
tion Five hours after admission, stimulation ehcited 
mov emenl of the left sided extremities, but on the nght, 
an early paresis seemed manifest At this time, the left 
pupil became dilated and fixed and remamed so dunng the 
course of his admission Three hours later, there was 
marked spasticity in both upper extremities with an un 
sustained ankle clonus on the nght Active dehydration 
measures were earned out wnthout relief There was a 
rapid nse in temperature and pulse rale and the respiratory 
rhy thm became Cheyne Stokes in character Fifteen hours 
following admission, all four extremities were ngid and in 
extension, although no detailed descnption of this ngidity 
IS available in the history Twatching mov cments of all 
four extremities arc desenbed Exitus occurred iS hours 
follow mg admission 

Autopsy disclosed an extradural hemorrhage, 10 centi 
meters in diameter and 4 centimeters in width and approxi 
matelv 3 cenUraeters in depth in the left temporal fossa 
with compression of the left hemisphere There was a 
linear fracture line in the middle fossa, crossing the vascu 
lir channel of the middle meningeal artery i centimeter 



Fig 3 Extradural hematoma, left. Herniation of hip 
pocampa! gyrus Case 3 


from the foramen spmosum, and passing antenorly across 
the wing of the sphenoid bone into the supra-orbital plate 
Herniation of the left hippocampal gyrus was present wath 
attendant pressure upon the third nen e (Fig 3) 

The clinical course of this relatively uncom- 
plicated case of extradural hemorrhage illustrates 
again several points that have been previously 
discussed The lucid interval, which has been 
undul> emphasized in the classical picture of ex- 
tradural hemorrhage, mav be absent because of 
associated mjurj or, as in this case, because of 
complicatmg acute alcohohsm and the rapid devel- 
opment of the extradural hemorrhage Homolater- 
al dilatation and fixation of the pupil is represented 
agam as an important localizing sign F inally, the 
presence of a relative brachjcardia m the second 
case, and an absolute brachycardia in the first 
and last cases re-emphasizes the importance (47) 
of a close observation of pulse, temperature, res- 
piration, and blood pressure reactions as early 
advised by Jacobson The classic sequence of 
events depending upon increasing intracranial 
pressure as postulated by" Kocher and Cushing (6) 
IS well known The validity of this conception has 
been challenged recently^ by Shapiro and Jackson, 
and bv Browder and ^levers, the latter authors 
stating m their discussion of the classic sequence 
of events, “In the animal, the phy siologic altera- 
tions in blood pressure, pulse rate, respiratory 
rate, and intracranial pressure were produced by 
pressure applied to the external surface of a brain 
possessed of an intact yascular tree, ivhereas in 
the traumatized human brain the lesion producing 
the dysfunction isusually intracerebral and iscom- 
monly assoaated with focal or more generalized 
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arcumstances Inasmuch as the descnption of 
the ngidity apparent in Case 3 was not further 
amplified, Jefferson’s descnption of his second 
case in his report is worthy of quotation 

“He was then deeply unconscious, the pupils, of medium 
size, did not react to light He presented bilateral extensor 
rigidity of both legs, which were strongly adducted The 
feet were m full plantar flexion, inversion, and supmation 
Every 3 or 4 mmutes the tonic contraction of the limb 
became more pronounced, so that the emplownent of 
moderate force was msufScient to separate the thighs In 
the mtervals between the attacks the limbs were consider- 
ably less rigid, so that the legs could be pulled apart and 
the knees bent, but at no time was there flaccidity, at no 
tune was there an absence of resistance The left arm dur 
mg the spasmodic attack w as extended stiffly by the side m 
sbght abduction, the wnst was strongly flexed and ad 
ducted The fist was nearly, but not quite, closed and the 
thumb adducted across the palm withm the fingers The 
right arm presented a slightly different picture It was 
held ngidly bent at the elbow at an angle of 130 degrees, 
the wnst fully flexed and the hand as on the other side 
Dunng the tome seizures both arms rotated mw ard into a 
position of hyperpronation so that the backs of the hands 
were directed toward the thighs On the nght side this was 
largely accomplished by an mternal rotabon at the shoul 
der ]omt, the dbow remaimng m partial flexion On the left 
side, where the whole arm was stiffly held by the side, there 
was extension and internal rotabon of the shoulder aided 
by pronabon m the forearm An attempt to mterfere with 
the limbs dunng a tonic attack had htUe effect, and the 
muscular contracbon was so strong that great force was 
necessary to restiam the movement or correct the posibon 
assumed by its agency As m the other case, the tome 
attacks were closdy bound up with a change in the rate 
and amphtude of respiration At the height of the attack 
respirabon was rapid, noisy, and deep As far as one could 
see, the sequence of events was, first, a change m respira- 
bon, next, twitching of the fingers on both sides, ngidity, 
thud, there occurred flexion of the wnst and then mversion 
of the arms the legs and trunk at the same bme stiffening 
mto extension Durmg a few of the seizures the pabent 
arched his back m opisthotonos, affeebng parbcularly the 
low er part of the spme The head was not seen to retract 
nor to rotate. There was no inconbnence. Ankle clonus 
was rapid and sustained, plantar sbmulabon led to a bi- 
lateral great toe extension, which was very rapid on the 
right and slower on the left ” 

Exploration m t his patient was earned out in 
the nght frontal region where a depressed fracture 
of the skull was elevated, autopsy disclosed an 
extradural hemorrhage on the left. Jefferson 
stated that the decerebrate ngidity was due to 
changes m intracranial circulation produced by 
the injury The same conception of generalized 
muscular ngidity following trauma to the head 
has been recorded by Babcock, and he has em- 
phasized the senous prognostic import of the 
findings Walshe (44) has summanzed the char- 
actenstics of decerebrate ngidity m man and 
through such an analysis, has stated that Wilson’s 
cases do not represent true examples of decerebrate 
ngi^ty The same cntiasm may apply to Jeffer- 
son’s cases when compared to the classical syn- 


drome as noted m the case reports of Davis and 
Walshe ^S) The latter author (43) considered 
the phenomenon as a form of generalized chrome 
muscular spasm due to direct excitation of gray 
matter m the pons and medulla from oxygen 
want, statmg that “The imtative symptoms 
which mdicate commenang compression of the 
brain in traumatic intracramal hemorrhage are 
associated with cyanosis of the brain, that is, 
deficient oxygenation and “All the evidence 
indicates that in the pnmitive character of sensi- 
tiveness to oxygen want on the part of the central 
nervous system, we have a fundamental and po- 
tent factor m the production of disordered nervous 
activity ’’ Whether the phenomenon of general- 
ized muscular ngidity represents decerebrate 
ngidity or decorticate rigidity or whether it 
represents simply a premortem ngidity from an- 
oxemia of the medulla, the senous prognostic sig- 
nificance of the findmg is clear, and its occurrence 
in uncompheated extradural hemorrhage is estab- 


lished 


CONCLUSION 


One classical form and 2 aberrant forms of ex- 
tradural hemorrhage are desenbed and their neur- 
ological and pathological mamfestations are dis- 
cussed m this paper Although Jacobson desenbed 
aberrant forms of extradural hemorrhage, the 
modem conception of the chnical syndrome, which 
had its ongm in this paper, is m all probability too 
rigid The failure to appreaate the vanous mam- 
festations of the same mtracramal lesion may 
account for the persistent high mortahty and for 
the large number of cases reachmg autopsy with- 
out climcal recogmtion A dilated, fixed pupil, 
either of permanent or transient nature, remams 
the most valuable lateralizmg sign, and may, m 
many instances, be caused by herniation of the 
correspondmg hippocampal gyrus, with pressure 
on the third nerve Hemiparesis or other evidence 
of unilateral pyramidal irritation may be a false 
localizing sign, caused by pressure of the crus 
cerebn against the tentonum cerebelh A careful 
study of the vital signs may aid m the recogmtion 
and further study of simple cerebral compression 
such as that represented by an extradural hemor- 
rhage Generalized muscular ngidity, closely ap- 
proximating decerebrate ngidity, may occur m 
simple extradural hemorrhage and represents a 
senous prognostic sign Its etiology is not estab- 
hshed, but may rest upon medullary oxygen want 
in view of the demonstrable neurological vanabd- 
ity of the climcal picture of extradural hemorrhage, 
it appears advisable to perform bilateral explora- 
tory trephme m all mdmduals with acute head 
mjunes when the diagnosis is even suggested. 
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UNDERGRADUATE EDUCATION IN FRACTURES 
AND OTHER TRAUMAS 

CLAl R.'M MURRAY, M D, FACS, New'iork, New lork 


F or a number of years the Committee on 
Fractures of the Amencan College of 
Surgeons and now its successor, the Com- 
mittee on Fractures and Other Traumas, 
has been attempting to improve the treatment of 
injury generally throughout this country As a 
result of the activities of the numerous regional 
subcomnuttees established and kept active m 
most states of the Union through the untinng and 
zealous efforts of Dr Charles L Scudder, by the 
pubhcation, revisions, and widespread distnbu- 
tion of the Manual on the Treatment of Fractures 
bv the general committee with the co-operation of 
Dr Bowman C Crowell and the College, and 
through the nation-wide campaign of the Sub- 
committee on Emergency Treatment and Trans- 
portation under the guidance of Dr Robert H 
Kennedy, stnking and gratif>nng improvement m 
the general handling of the fracture problem has 
taken place in the last lo years There is still 
much to be done, and the efforts of the general 
committee and its regional subcommittees will 
not slacken in the least 

But It has become more and more apparent as 
the years have passed that a large part of the 
necessity for the really tremendous effort that 
this committee has had to put forth lies in the fact 
that undergraduate instruction in the problems 
involved in the care of fractures and other 
traumas has been in general woefully haphazard, 
unorganized, and frequently distressingly ineffec- 
tive Furthermore, instruction in the practical 
apphcation of the fundamental pnnciples of frac- 
ture treatment for mtemes in our hospitals is 
frequently lacking or at best on a haphazard basis 
More or less volummous readmg and hearsay 
tested by the “tnal and error” method with httle 
or no supervision constitute the fracture educa- 
tion of many of our internes 
Were the treatment of fractures and injury m 
general a field for the specialist only, the scanti- 
ness of mstruction for the medical student and 
the interne would not be of great concern The 

From the Department of Surgery College of Physician and 
Surgeons Columbia Universit> and the Fracture Service of 
the Tresbytenan Hospital 

Presented m the Symposium on Fractures and Other Traumas 
before the Chnical Congress of the Amencan College of Surgeons 
Unicago October 31-25 1940 


pierenmal discussion as to whether fracture treat- 
ment belongs in the field of general surgery or in 
the realm of orthopedic surgery is futile and purely 
philosophic The great run of fractures have 
always been treated by the general practitioner— 
the family doctor They are now so treated, and, 
unless I am mistaken, they wll continue to be so 
treated Nor is there any reason why they should 
not be so treated ' The fractures which require the 
services of a specialist are those presenting prob- 
lems which cannot be adequately met except by 
one who has had special training and expenence, 
and who possesses the necessary technical skill, 
whether he be a so-called general surgeon or 
orthopedic surgeon The general practitioner, the 
general surgeon who sees few fractures, and the 
orthopedic surgeon who sees but few should all be 
able to handle adequately the simple case, and to 
recognize the case which is unusual and which 
needs special skill and traming at the outset- 
seeing that it gets into proper hands without 
delay and without a preliminary penod of im- 
proper or ineffective treatment 
This broad field of the “average” fracture is, 
for the most part, in the hands of the "general” 
man throughout this country Moreover, and 
particularly with the younger men just out of 
school and the hospital, the care of these cases 
constitutes a respectable portion of their annual 
income It is no more a speciahzed field today 
than IS the treatment of pneumonia, heart dis- 
ease, or gall-bladder colic The “specialist” is 
needed in all these cases, and needed badly, when 
the unusual case provides the need and the 
“general” man knows what the indications for 
this need are We expect him to know this, we 
teach him to appreciate it as part of his medical 
school traimng But, we also teach him the basic 
pathology of the disease, its relation to signs and 
symptoms, course and prognosis, and the prin- 
ciples of treatment involved We do this by hav- 
ing him see and examine and follow fresh active 
chnical cases, by demonstrating the pathology m 
gross fresh or preserved specimens, and by having 
him see or help in the treatment of the case We 
know we cannot hope to do it by a few didactic 
lectures and the verbal descnption of an occa- 
sional case to an amphitheater full of students 
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through the operation of a number of agencies, 
we may be able to see the above outline of in- 
struction actually earned out with increasingly 
frequent close contact with the chnical case If 
this can be done, a great advance will have been 
made, the problems of hospital interne instruc- 
tion wiU be sunphfied, and the need for post- 


graduate mstruction greatly lessened The man 
who IS hurt deserves the same consideration as 
the man who has pneumonia or as the expectant 
mother He cannot get it unless his problem is 
understood The basic facts of his problem should 
be an essential feature of undergraduate and 
hospital interne education 


RECOGNITION AND EARLY TREATMENT OF INJURIES 
OF THE GENITO-URINARY SYSTEM 

ALEXANDER HAMILTON PEACOCK, M D , F A C S , Seattle, Washington 


T he scope of this paper is limited to 
m3unes of the kidney, unnary bladder, 
and urethra, produced by falls, crushing 
of the body, and external blows The 
deductions and the conclusions were formed from 
personal expenence with 75 cases 
While these mjunes compnse but a small per- 
centage of hospital admissions, we are seeing more 
of them because of the greater number of people 
earned by motor vehicles and the populanty of 
vigorous athletics, espeaally the wmter sports 
A senous accident case, especially a patient m 
shock, presents an immediate diagnostic problem 
First, IS there a skeletal fracture? A general survey 
by palpation and roentgenograms should be made, 
next, a survey of the abdomen is particularly 
important Evidences of rigidity, muscle sphnt- 
ing, tumefaction, or localized tenderness give 
clues to wounded abdommal structure When 
hematuna exists the exammation should be cen- 
tered on the kidney, bladder, and urethra 

THE KIDNEY 

The structure of the kidney, particularly, lends 
itself to m]ury by a compression blow Its vascu- 
lanty is nch, its tissue contams httle to hold it 
together, and its capsule is thm and delicate 
Suddenly dnven agamst the lower ribs or the 
stout vertebrae the kidney may tear easdy The 
terms, contusion, rupture, and pulvenzmg, de- 
scribe varymg degrees of mjury Sterhng and 
Sands have demonstrated by animal experimenta- 
tion ]ust how these injunes take place 
There are some factors m this mjury which are 
faxorable to healing One is the abdity of bleed- 

Presented in the Symposium on Fractures and Other Traumas 
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mg vessels to close themselves by blood clotting 
All surgeons are mdebted to this phenomenon 
Another is the assistance of shock m temporarily 
lowenng the blood pressure and allowmg the 
terminM vessels to coUapse 

The symptoms of kidney rupture are severe 
locahzed pam, tenderness, muscle ngidity, and a 
tumor in the flank Shock is present in 30 per 
cent 

Hematuna, to some degree, occurs m all cases 
Its source is determmed % excretion urography, 
when the patient is not too shocked An extrav- 
asation of the contrast solution or a failure of 
excretion m one kidney suggests a rupture 
Retrograde pyelograms are more specific and 
better demonstrate small tears Many patients 
with renal mjunes are able to endure cysto- 
scopy Whether to operate early or to watch and 
wait IS a question upon which there is a division 
of opmion 

Eisendrath and Rolnick reported 26 cases of 
renal ruptures Three were operated on and 23 
treated without surgery, with i death They 
strongly advocate conservatism rather than early 
nephrectomy The author, m a previous study, 
reviewed 230 cases, found a mortahty of 31 9 per 
cent for those operated on and 3 2 per cent mortal- 
ity for those treated without exploration In my 
own series of 27 cases, 20 recovered without op- 
eration The mortahty of the surgical procedures 
was 27 per cent 

What is expectant treatment? The patient is 
closely watched for 72 hours Hourly blood 
pressure readmgs are made, an immediate typmg 
classification for blood transfusion and donors 
available is made and a blood count is done every 
2 hours Transfusions should be given early, as 
nothmg equals them to hasten clottmg and over- 
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Obstetrics b toother firid In which the tpedal 
bt b. In gcoertl, resen'ed for the oniaotl or 
for toosc pttlenU whoie roemrcr* tod locathn 
mthe it pottfblc for them to adba hb aervicet 
from the beginning Tbeie btter ctwUhrtc the 
orinocitT Apin, tnd rightly to wt train cwr 
itoclehts by tctoil cmttct wfth pttlenti — tcUre 
CMO— Inxa the beginning 'ntey lee mndne, 
tod bdp hi the trefttmrnt of tctul patfrntt. 

the cmita ilam hi ohttetrks to coo^cJ 
■ome didactic lectores, with to occuloatl tmphl' 
theater democistrttkn of t pcstparttno tod 
mertfy a deaoriptioD of what it had looted Uke 
before tod dori^ dditwiy tod how defiroy bad 
been tccomplbhcd, we tboold rightly fed >h«t 
medkal Khool Inftmctkn In obstetrics wta ttdir 
defidmt- 

Tbe treatment <rf fracture* and other trmamas 
b as much a part of the roadoe wort, of the 
ntra[t general praciUJoner a* b the treatment of 
poenmonit mod the harwhing of obftrtncal maea. 

InJojy hu hj own peenHar mlholagy of prmc 
Ucal LtoporUoce (rcca the ttioapofQt of dbgnaab 
aod treatment bdrearioos. The el eineDt of (* 
peenhariy ImportanL The loch^aal make-op of 
the padest himself hold* a pbee of heportiLDoe 
ttsonal in other enaditlaes. The whole had* of 
treatment p ri o d pfea b fw »*TtttT to the partioular 
pathofogy of the oondmoo and U baaed on that 
pathology and iu time acbednle. 

A mvey of the teaching m the dlaroads and 
treatment of fracture* and other loJtnW fn the 
medical acboob of thb coontry reveab that the 
drdictk lecture, the amphltbeater demcastzatkn 
of an aB too <ir-r^dim«l case— QsoaOr after reduc 
tkn sod spUating— with rcrtol dualptioa of 
what ha* already been done and the aomedipe 
quizzing on the mbiect matter of the lectorea are 
the commoner method* of Instroction. The iram 
ber (rf lecture* run* from j or 4 to i6 or 17 In 
(Bflercnt achoob the am^dtbeatei demonstra 
tfoDS from I or * to HaH a dam or more and the 
q nlrw from none at aD to ao or more. Tbe num- 
ber of patients seen dose at haixl before reduc 
don, a^ the namber oi reducrion* and tpOndogs 
actu^y so witnessed rarie* from oooe nt many 
■iooLi to to or mere. The opportunl^ for the 
ftndent to help In the actual tiBTwTIIng ot padents 
earies fnam zero m »on)e tchcn^ to Ireqoeat 
partlcipathn in otbeia. In moat tchoob thm b 
no organbed courac eicept a lecture teric*. 

In ^TjrrH^tng rm^ who OOmC TO fOT appotot 
meut as internes or who are taring Nadooal 
Board cxaminatiaDs the lack of knowiedA db- 
played on even the fundamaital principle* in- 
Toieed In the VwTwTnng of fractore* or cAher 


Injariei, the vagoeneai of Ideas u toahattodo 

or bow or when to do It Qt why it b does! udil* 

total bek of fimffiarfty with what b goasx m « 
the site of injury are <fistrt*Kng and dqifeahlf 
Certainly a hoapftaJ staff should not hare to teach 
Its Internes tbe/i(*rfa»«iab of palicfogy irap- 
toniatolcCT and tbe bask priwiple* of liestmeBt 
An aspuant for an Interoeship who lai nertr 
m mined a chest or who did not know whst 1 
rile STO nded like, or who bad nothh^ to go ca 
estejX an amphitheater lectuie demonitntloo ® 

rnmlratipoaf thesMmfn,crwhnhaHrw.tMd- 

edge revarrEng the ngnlficance of the pathskfr 
involved In vaiyfaig type* of acute appcaiitB 
would stand Dttle of srinnleg 1 ptw* 

Yet, when these applksnts are asked bow aany 
besh fractures hate seen, bow naat det 
have ezamined, bow many they have seen setmt 
W titaled and followed, the perreotage who samr 
‘uoDC or Doe fa astoonalng. 

The subcnmmluee cn rtwlksl educatloQ b 
attempting to improve thb situation. It b not 
•dviacible, or for t^t matter necessaiy atptesesi 
to ask for more tfarte than b abesdy aCoaed, it 
least tbeoreticaD) In urrny for the teschbg cf 
fracture*. What b oeedea now b definite erno- 
faatkn of the rime allowed so rial each ttaacst 
may re cris e bv the cwm of hb four yeaa at 
medkaJ ariiool the fcflowing IsAnictlOQ (t) b- 
sOuetke in the ctsrebtkci between the pa lhok(7 
and repair of fraetsres and tbe aymptnna tad 
lodkauCDS for treatment in fracture^ (») hatme 
tioo in the conrbtJon between the ms^posb and 
treatment of Iractares and greas anaUmy- 
(O InstmcrioD In the bask prindple* UBderiyiof 
TO fracture tieaUacot Dhutrated by actual pa 
dents, as many as poHlUe of wbexQ should be 
seen by tbe student while they are receiving their 
tntrbi treatment (4) an opportunity to Wkw 
some of these patlrata through tbe out-patfcit 
department Iom enough to see the results, ^ 
lesLSt in their eariy stagea (5) the epportunhy n 
posaiy t. to see some ute resahi on slmHir pa 
dolts (^6) actual Instroctfoo and practice In the 
apphcatlai cf the KtDer Blake and Marray 
Jones fixed traetkn emeigeucv spUn t lM sod 
other fonn* of emergenev spUndfig (7) 
organized lastructlon, preferabfr in the sof^ 
mere or junior years, In first aid m gmeral tnd 1* 
the tzeatment trauma in general 

It b abo frft that the ooJy way thb den^ 
ment can be brought about at the promt toe 
b through the indlvidoal efforts of the men who 
ate doing the actual tea chi ng , 

It b lie hope of the Committee 00 Fracturo 
■Twt Other Traumas that In wrccfo ffng year*. 
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through the operation of a number of agencies, 
we may be able to see the above outhne of m- 
strucUon actually earned out with increasingly 
frequent close contact with the clmical case If 
this can be done, a great advance will have been 
made, the problems of hospital interne instruc- 
tion wiU be simphfied, and the need for post- 


graduate instruction greatly lessened The man 
who IS hurt deserves the same consideration as 
the man who has pneumonia or as the expectant 
mother He cannot get it unless his problem is 
understood The basic facts of his problem should 
be an essential feature of undergraduate and 
hospital mteme education 


RECOGNITION AND EARLY TREATMENT OF INJURIES 
OF THE GENITO-URINARY SYSTEM 

ALEXANDER HAMILTON PEACOCK, M D , F A C S , Seatde, Washington 


T PTE scope of this paper is hmited to 
mjunes of the kidney, urmary bladder, 
and urethra, produced by falls, crushmg 
of the body, and external blows The 
deductions and the conclusions were formed from 
personal experience with 75 cases 
While these mjunes compnse but a small per- 
centage of hospital admissions, we are seeing more 
of them because of the greater number of people 
carried by motor vehicles and the popularity of 
vigorous athletics, espeaally the wmter sports 
A serious accident case, especially a patient m 
shock, presents an immediate diagnostic problem 
First, IS there a skeletal fracture? A generd survey 
bypalpatfon and roentgenograms should be made, 
next, a survey of the abdomen is particularly 
important Evidences of ngidity, muscle sphnt- 
mg, tumefaction, or localized tenderness give 
clues to wounded abdominal structure When 
hematuna exists the exammation should be cen- 
tered on the kidney, bladder, and urethra 

THE KTDKEY 

The structure of the kidney, particularly, lends 
itself to mjury by a compression blow Its vascu- 
larity is nch. Its tissue contams little to hold it 
together, and its capsule is thin and delicate 
Suddenly driven against the lower nbs or the 
stout vertebrae the kidney may tear easily The 
terms, contusion, rupture, and pulvenzmg, de- 
scribe varymg degrees of mjury Sterhng and 
Sands have demonstrated by animal experimenta- 
tion just how these injuries take place 
There are some factors in this injury which are 
fa^ orable to healing One is the abihty of bleed- 

Presented in the S> mposium on Fractures and Other Traumas 
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mg vessels to close themselves by blood clottmg 
AH surgeons are mdebted to this phenomenon 
Another is the assistance of shock m temporanly 
lowenng the blood pressure and allowmg the 
termm^ vessels to coUapse 

The symptoms of kidney rupture are severe 
localized pam, tenderness, muscle ngidity, and a 
tumor m the flank Shock is present m 30 per 
cent 

Hematuna, to some degree, occurs m all cases 
Its source is deteimmed by excretion urography, 
when the patient is not too shocked An extrav- 
asation of the contrast solution or a failure of 
excretion m one kidney suggests a rupture 
Retrograde pyelograms are more specific and 
better demonstrate small tears Many patients 
with renal mjunes are able to endure cysto- 
scopy Whether to operate early or to watch and 
wait IS a question upon which there is a division 
of opmion 

Eisendrath and Rohuck reported 26 cases of 
renal ruptures Three were operated on and 23 
treated without surgery, with i death They 
strongly advocate conservatism rather than early 
nephrectomy The author, m a previous study, 
reviewed 230 cases, found a mortdity of 31 9 per 
cent for those operated on and 3 2 per cent mortal- 
ity for those treated without exploration In my 
own senes of 27 cases, 20 recovered without op- 
eration The mortahty of the surgical procedures 
was 27 per cent 

What IS expectant treatment? The patient is 
closely watched for 72 hours Hourly blood 
pressure readings are made, an immediate typmg 
classification for blood transfusion and donors 
available is made and a blood count is done every 
2 hours Transfusions should be given early, as 
nothmg equals them to hasten clotting and over- 
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tme OceajDCtblileTtheaiaaario'rd. VermlCarfr M 
made iTClst^ Both Lid oeri faoctcc eO, tbeof^ n(ht 
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The secret of inccesi m tha patfent wsJ ctr 
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Fig 3, left Case 2 A J L , male, aged 33 years, clerk Run don n by automobile Rup- 
ture of left kidney n ith marked extra\ asation Tn enty four hours after injury Recoverj 
1 2 months 

Fig 4 Same case Rupture of left kidney 2 years later Right ectopic kidney and left 
traumatic hydronephrosis No symptoms Recoverj 12 months 


at the renal pelvis It presents few problems in 
injunes of external origin 

THE URTNARY BLADDER 

This organ is frequently mjured Two types of 
injuries are most common When the bladder is 
distended, a sudden suprapubic blow, as a kick 
or faUmg upon the abdomen, may cause an intra- 
pentoneal or extraperitoneal tear The other 
type, IS a puncture of the bladder by sharp bone 
fragments when the pelvis is fractured These 
fragments usually cause extravesical extravasa- 
tion An empty bladder is rarely injured 

Out of 28 personal cases of ruptured bladder 20 
suffered fracture of the pelvis The cause of ac- 
cident in this group was 12 due to motor cars, 
7 to the logging mdustrj^, and 9 to miscellaneous 
causes 

The symptoms vary somewhat, whether intra- 
peritoneal or extrapentoneal extravasation has 
occurred 

When shock or alcoholic intoxication exists 
early recognition is difficult Suprapubic pain is 
most significant Suprapubic dullness, hematuria, 
and low abdominal rigidity require prompt in- 
vestigation A scout roentgenogram of the pelvis 
to determine fracture, especially of the rami, and 
a cystogram v ill make certain the diagnosis Ac- 


cordmg to Campbell, the mortality of intra 
pentoneal rupture is high, 73 5 per cent, and that 
of extraperitoneal, 42 9 per cent, with a corre- 
sponding operative mortality Crane reports a 
mortality of 40 per cent in 26 cases 

There should be little delay in determimng the 
patency of the bladder Obtaming clear unne is 
not conclusive and does not exclude a tear of the 
bladder wall Weyrauch and Peterfy report re- 
cent animal experiments with cystometrograms 
Their results are not convmcing as to this method 
of determining rupture of the bladder Contrast 
solution of 5 per cent sodium iodide introduced 
by a rubber catheter and a cystogram is harmless 
Air cystograms are less satisfactory Intravenous 
urography agam may not show a rupture If a 
catheter cannot be mtroduced an exploratory 
cystotomy should be made at once The perito- 
neum should be opened first, looking for intra- 
pentoneal extravasation Next, the bladder 
should be mcised and exarmned Early cystotomy 
in aU ruptured bladders will cut down the high 
mortaht} of this accident Of 28 personal cases 
21 had cystotomies with only 2 deaths, i after 8 
weeks Rupture of the kidney can be treated 
expectantly but rupture of the bladder, never 

Case 3 R C T , male, 18 years of age, high school 
student, n as referred by Dr Park Wilhs, Jr , Seattle On 
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btefu •btuned ;e cabie nstoetm ol bkady odae W 
catkatfT Tbere u iopnpabie eofcoa* and nuacK 
•fUB RoeBtfcsofniB tmnd arparatioa <d puU c 
bonet bat do tpEntai B a tmmerred to SenOk 
Genetml At xapm. CTWtotooijr a deac. 

j boon alter tbe acodfct A tar wu (ovod In tbe 
antoW wan U tbe Undder « cBrt iaM t ci t, witb 

axtiarMkaJ cxtraraatKia. I>TalBace bj^ sreUra} entbrter 
and faprapobc bottm catbeirr (Pexaer) ttb pane 
dram b tbe pu t taJa ipaec, ccan p tead Ibn opendoo 
Uler aunwrdmeiw u dta cta ire ii 00 tb> Ju r ty - a tonJ 
day 

THi mmntA 

lD)tirie9 f the oretiia remit from ftnddle 
f atla, bkm, umI luchs to tbe pertoninL Otben 
occur irbes tbe uretbra t* tom Wa (iiilociticnof 
tbe rvni u it puses under tbe pabk ircb. Ibe 
tube can be ihesred off This dinupUcn mnyoc 
cur at tbe apex of tbe prostate Extravasatloa 


^ Can 4. H.W sale, tfid 4I ytan, bnfibDtT- 
an*. Craldcf o< pehii, Uatoii feaemt c4 na£ \* 
entefmn Kapore c4 nnthia, bdikpeTlual citmm 
ikn. Dcntb an toanmstb day 

tabes place as a role beknr CoQes fasria, Enratfioi 
tbe loaot of tsdxwrectal apace, p e rin eT u n, scii> 
tom. and prnia 

Tbeae ertraranikaM are pvttailad> tUxi 
and aerket inlrctkci devekpa cariy 

Dianoats of raptured tuelbn n*U epee ob- 
struettn of tbe umbra, bkvdlog traB tbe nriisDT 
meatua, inabQjty to Ductniite, pak b tbe paf- 
onm, marks of traoma, or dacolontJoo and 
aoprapubfe dulbtas and tenderness. 

The earlier tbeae cases are aeeo tbe better b ii 
for ibe petesL 

Soane hpirics of the urethra are mild, with no 
Qjetbni obstruction except edema and very fftUe 
Ueedinf \n rndweHisg catbeter will tale care of 
tbe traumatism. It sbouid be used for a week or 
10 days to counteract tbe formatkai of scar tfauc. 

Rapture of tbe urethra and extravasatko re- 
quire eaiiy drainage of tbe bJadder Seine kt 
pcoDS prefer tbe perineal, otben tbe ntpapubic 
Inasion. Most elect the latter It keeps tbe 
scalpel any fresn edematous, damaged tane. 
B> the sapnpubic route, a sound may be passed 
through tb uretbn and to it can be attached a 
catheter Tlus Is then drawn out tbrwgfa the 
oretfaia and acts as a splint, at tbe pomt cf 
rupture. 

If bkddrr drainage h not employed early 
serious complkatioui tooD arise— bemstems, m- 
fectioQ, abscets formatko, and ipreadcng of the 
extra ■asaOoti through tbe tTkagnlar ligament. 
Campbell made a study of 135 cases of pci* 
aretbraJ infectlco and D«ied a roortaC^ of 4® 
cent Tbe ksiger tbe exlravasatkii exists, the 
hlfber tbe morality Homaday Beach, and most 
aroJogists rtrootly stress early ajiguj 



PEACOCK INJURIES OF THE GENITO-URINARY SYSTEM 


405 


The following case is the usual picture of de- 
layed interference 

Case ^ R W , male, 48 years of age, a longshoreman, 
was injured by compression of the pelvis He was caught 
between two loads of lumber The mjury occurred June 24, 
1940 Roentgenograms showed fracture of both rami of 
the pelvis with displacement The patient was of large 
size and the abdomen was distended and tender A 
catheter shpped mto the urethra and drained clear unne. 
Later the catheter was withdrawn and he voided Two 
weeks after admission, fever, leucocytosis of 23,000 and a 
swelling of the left mner thigh developed The following 
day, July 9, 1940, a permeal mosion was made to drain 
an extravasation The cavity reached up to the pubic 
bones, to the site of fracture The limits of the extravasa- 
tion were not detemuned The patient died the following 
day and autopsy was not permitted This patient appar- 
ently had a small rupture of the urethra and could have 
been saved, had an early cystostomy been performed 

It might not be out of place here, to add a word 
concemmg the prevention of these injunes The 
motor car has been blamed for many ills yet its 
use IS constantly on the mcrease A lesson rmght 
be taken from the amusement parks One of these 
stunts IS a senes of small self-propelled cars, 
guarded by a strong spnng-hke band, which can 
bump another car with impunity The joy rider 
is further secured by a safety belt Bumps are the 
rule but no damage is done A transportation 
system, which takes a toll of 40,000 to 50,000 
lives a year and mjures 200,000, needs some kind 
of safety study 

SUirSIARY 

1 Attention to shock is the first step in treat- 
ment of gemto-unnary mjunes 

2 Injuries mvolvmg the kidney, bladder, and 
urethra are relatively rare but senous, and always 
should be considered m general mjunes 

3 Early diagnosis diould consist of roent- 
genograms, urograms, cystograms, and all climcal 
changes should be carefully recorded 

4 Tears of renal tissue are frequently self- 
healing and conservatism is better than too early 
surgery 

5 Tears of the unnary bladder and urethra 
should have earlji surgery 


6 Undiagnosed and undetected extravasation 
of unne results in a high mortahty 

7 Motor cars, which are the greatest con- 
tnbutors to senous mjunes, need further safe- 
guards, as well as safer drivers 
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SURGERY GYNECOLOGY AND OBSTETRICS 



fif 5 Cu$ X. E.C.T mk 4f« S ;«an, ttkdoBt 
V totnobOe icdoaL C7*ti:«na boon «(t«( Mddat 
tfamed muH Ui^fe bw uUnior bteUer 40. Cji- 
tctimtf 4ad rtco^ei^ lx B cHx. 


D nTmhr r 9)9,1 m utbm hrm crapeb coStrino 
vlth (ccoDd cxr H xa* »4.iii ft>.i to Cbty Cooxty 
ITaipbil xt 6-eo p XI. Thh btood p»ij « 4ii q< po 
and 6o dlaUfihr, Aamc other (ymptoaif <4 bod^ ««- 
toakcti, h* vxt anihle to robL A lubber cathrts dnv 
00 ooct* o4 bloody prfne. H va* aeex In enowritarien 
1815 a tb« xert rxncrdm, The blood preMcre *«a 
ly tto B c 5. dkttobc 70, the ahoch had pxMed. Ax 
mteim obtajoed ja cnhlc cexChneteri of bloody arine by 
cathctc Thera tt nprapoblc a w cD eM tamcla 
i pai . ReentfeBOKran ahoired aepaadcD «4 pnlxc 
boae* bcrt no H ta trxaafemd to Seattle 

Ooieial Ho^ltal Kt xc p a. cyatotaoy vxa door 
y bmn alter tha acddent A tear vxi lonod u tba 
axterloa wmS c4 the bladder by 1 centfaxcten, with 
titta r ea l u l cttix aatOoD. Drxlaefe by omhix} catheter 
and wpeapobk bctton catbeta ( T e xiea ) with fxan 
dralna lx tha perrcjicle apace caavleted tha apetxtloa 
Uter atmny tfaae ha wxa d lK ha tt c J on tha fort y -ae aw d 
(by 

THi cxrnnA 

lo^tme* ol the uxcthn mult from ttimddle 
UlU, bknrt, and kx±s to tbe perloram, Otbm 
occur «b» the omlira te tom b> a dkkcatko of 
the rami as it posses under tbe pubic arcb. Tlte 
tube can be ibeartd off Thu damptuu may oc 
cur at tbe apex of the prostate. UMN-xsatkiD 



FT*, a. Casa 4 R.W txale, a«td «! yean, l-rpl iii. 
BXD. CrxtUay al pdvh, tdbttixl fi xctaat « r.— ^ 
cratsfTaA. Reptara al airthn hihlinii i^il 
tUk Death {d fovtioth day 

takes place as a nilc bekrw CoDes faari« fersi&i 
tbe imue ol bcbiortctal space, perloeim, env 
tom. and penis. 

Tbne ertnvasatlocLS are pankulaih- rkkra 
aitd serkns loirctko de\'ri c i p a etrir 

Daifaotis of ruptured uretbra tests epee ob> 
stiuetka of the tueOira, Ueedmj IrtBi tbe orkaiT 
mettus, IfiabCity to mktUTate, pain m tbt pen* 
Deam, maris d tnama, cr dacDfortifee aef 
nmpubk; dall&eaa and teodemesa. 

Tbe earlier tbeae cases are sees, tbe better it b 
for tbe patient 

Some infur*s of tlie nrettra are tnfld, witi oa 
uretbiai ohstruetkm except edema and ray EttJe 
bleeding As indvelEsg catheter Till take care of 
tbe tratusatiam. It iboold be used for a s eei <* 
lodaTs to counteract tbe fonmtloD of scar tivie. 

Rupture of the urethra and ciUaMsadca le- 
quae carlr dialrdi^ of the bladder Scese air 
geons prcler the perineal, otben tbe aipeiixibic 
fnftahy? Jl£*t elect U* lattcT It keeps lie 
scalpel aamy freeu edematous, dainijed tt»fc 
By the tupripublc route, a sound may be 
througfa the orethia and to h can be sttiched s 
catheter This is then drawn out throng the 
urethra and acts as a splint, at the pcasl cf 
mpbue. . 

If bladder drainage Is not emplojfd esny 
serious complxatwos soon arise— hamteant ^ 
feettoo, abscess fonnatfcrn, and spresdinc « ™ 
eitiavasatKO through the triangular b**™” 
CampbeD made a itndy of 135 “ P!" 

arcthral Infectioo and noted a mortsBty a *0 ^ 
omL The kmgei the eitiiTajatfcn 
higher the moftsLty Hocnaday Beach, and n** 
oTokigists str oogly stress early airtwy 




403 


PEACOCK INJURIES OP THE GENITO-URINARY SYSTEM 


The following case is the usual picture of de- 
layed interference 

Case ^ R W , male, 4S j ears of age, a longshoreman, 
was injured bj compression of the pelns He nas caught 
beU een tu o loads of lumber The injurj occurred June 24, 
1940 Roentgenograms showed fracture of both rami of 
the peKis with displacement. The patient was of large 
size and the abdomen was distended and tender A 
catheter shpped mto the urethra and dramed clear unne 
Later the catheter was withdrawn and he loided Two 
weeks after admission, fe\er, leucocj tosis of 23,000 and a 
swellmg of the left inner thigh de\ eloped The following 
daj, July g, 1940, a penneal incision was made to dram 
an extras asaUon The cavit> reached up to the pubic 
Ixmes, to the site of fracture The limits of the extrasasa 
tion were not determmed The patient died the following 
daj and autopsj was not permitted This patient appar 
entl> had a small rupture of the urethra and could ha\e 
been saied, had an earlj cystostomj been performed 

It might not be out of place here, to add a word 
concerning the prevention of these injuries The 
motor car has been blamed for many ills 3 et its 
use is constantly on the increase A lesson might 
be taken from the amusement parks One of these 
stunts IS a senes of small self-propelled cars, 
guarded bj' a strong spnng-like band, which can 
bump another car with impunity The joy nder 
IS further secured by a safety belt Bumps are the 
rule but no damage is done A transportation 
system, which takes a toll of 40,000 to 50,000 
lives a year and injures 200,000, needs some kind 
of safety study 


StmjIARk 

1 Attention to shock is the first step in treat- 
ment of genito-unnary' injuries 

2 Injunes involvmg the kidney, bladder, and 
urethra are relatively rare but senous, and alway s 
should be considered m general mjunes 

3 Early diagnosis should consist of roent- 
genograms, urograms, cystograms, and all clmical 
changes should be carefully recorded 

4 Tears of renal tissue are frequently self- 
healmg and conservatism is better than too early 
surgery 

5 Tears of the urmary bladder and urethra 
should ha\ e early surgery 


6 Undiagnosed and undetected exlra\ asation 
of urine results m a high morlahlj 

7 Motor cars, which arc the greatest con- 
tributors to serious injunes, need further safe- 
guards, as well as safer dri\ ers 


1 
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FRACTURES DUE TO MUSCULAR VIOLENCE 

VH.<uS'K P ?TRICkLER \L1) L™a„lk KaMk, 


I N dacrmjng the nabject of fnctom itouUt 
with ■ODK oi Di\ coOd^uei, I fouiv] that 
although the^ had had a ntber tugc a 
periencewithfractomthej had not a(^uall> 
■cm mui\ imtancca la which the Inctore was 
produced ^7 true nraacnlar actwo or rlolence A 
review of a Dombef of recent boolj aod of 
Utcratnre deaDn^ with the aobject re\’eafed that 
while the ciptai» eetfti that \'ariau3 tjpea of 
fractorei ma\ be caoaed b) cntaailar or 

%-WctkCE ooly a -ery lew dcacripticnt or roenl 
genorrams of aodi fractorct ppear In thcac 
artkJn or booki. Whh fnetomdue (omoacnlar 
viokocc I do cot icchide iboae iaiiiv conuDoo, 
uoaH chip fracturet aeca at tmtaoilar odgina or 
attachmeoU. I refer to the coorc exteoaK 
fraetoies prodoced entixtl> by DuacsUi actSoo 
b the cbwDce of direct or m du e c t viotnice 
I wQl dltcuM firat 4 cs*e« of fnetore of the 
humerus b the lower Odrd spiral or cenodneted 
b type i of which were caiaed br throwbg a 
baseball, 3 by throwiof t soft baseUl aod i b> 
throwbf a i^olatioo bateball. 

lo the first case a truui 3 3Tan of age whOe 
plajbg b a soft baQ game threw the from 
tuat bw to third base sod b doing so fractured 
the right humerus ta the lower third. He heard 
the b<w break and immedittely had radial nerre 
symptoms— numbnesa and partial panhab— 
which later cleared op. 

The sea»d case was a ftactorc of the left 
hamerus b a young wotnan, who b faHing 
foccibN atended the arm fa an effort to catch 
heisel/ but ■•■m In coatact with no objcct- 
I consider that b both of tbcK cases the actum 
of the muadcs b tltf shoulder girdle b cocibba 
turn with those of the upper arm, was the canai 
bve factor bprodiidn* the fajtnT Tbcwhfppuig 
or •TunpJnjT actian of tM forearm b the process ot 
throwbg whOe the arm was m abduction was 
factor fa produebg the fracture. In the woman, 
t a certata cttenl, the muscular sclkn may nc*. 
hs e be en as great as that neceiaary to throw the 
baD b the first case >Tt the aim was abdocted 
aitd fortiblT extended, so I beOeve that the 
forcible rrteniioo of the arm was one of the chief 
factors in producing the fracture 

rrT**l*d a la. S ■po*— •• Frsrtww 
lull II Itl HimiiI '“^^11 1 -t KwtncnCcfct^wSuui*. 

Chnx*- 0-te*« ». 


These two f actum were of the 
tty* and both had marked rad hi oert ktrefn 
meet. In both cases I used the Thotem arm 
f^ct, bscTled a Kirschner wire throe^ llr 
caecnoon under c>xkipropinc uj 

applied 8 to 10 pounds of trurtloru The mtiati 
were kept in bed ilj reason fee nsfog thii type 
of tiratment was to prmeot further raihaj nerre 
damage by the contbued traction and to prerat 
If posaibfe the erteniii'e throwing out of caOa 
After 4 to 5 weeks the aims wee put op fci 
pfaste-of Paris casts from shoulder lo fioge tip, 
with the elbow at ri;^t angles \s union m bod 
of these casa was ibihdr delayed, the weight of 
the cast also helped to niaintaln the posftno. 
Both padetiu obubed good results. 

The third patierit another fmture doe l 
throwing baseball was treated by Dr L S 
ADen. nhOe piichbg the boil the pitiat 
suflmd a epmi fnetnre of the right bmsera, 
lower third. It was redcic td onw aomia 
bfillratkm anestlwiia There was no tmala t- 
tloa but there were radial tterve lymptoeBL The 
annwajpiacedbiTammerspBnt withthcdbow 
at light angici. Ihe bene omted weil sod there 
was DO pemanenl nme bvolremeaL In- 
forUinately the original ray fihns b tha case 
were dettrened, but we do have a etpr of the 
i.rm) repcct made by Dia. Keith and Kath, 
w hirii fofknrs 

IUst)t baawroi I-ilias ot th* lower kstt at riftt 
banjems. lsf fai .hn t lie cbw io^ ^itrst 

frartar* s faxie* In Wnath. IW center erf tie frictmt ww 
Hj^ u umu iUty } Incics shors the dhc» |ot»t. The d«*»J 
fiWFBrat b tots ted tad (torbeed pc^eroriy 
ly emtiaetfr tod there b epperwhoattiy caomrto 

(»niaHitaj 

Flwirowtfrfc otterv boo ther bfllrsdoa ao^wsb 
uMsthe^ tad *e^ml aitonpu tt te d octfce cad 
dwoaroufc ot^enimw, tie tnn betae fiwd is 
admt, »how fnad cIiVTaeiit awf (ond aj^aaiinatfco « 
(he (nXBWWts hi do u i' Clbi^Au s 

titer perawaeot d lurf af hid bea ? 

«baeT\«d hi patkmt is aadetret pnartfcov aad B 

afpesrs (Dcd re<ianirn bsa ben nslstaiied 

Dr Charles F Wood, ooe of our orthtpetSc 
tuigeoDS has permitted me to report, u ot 
fourth case ha personal osperieoi* with ^ 
type of fracture While attenabgntedlcaJ school. 
Dr Wood played toft bwH WhOe pitching cne 
dme be felt and beard hk right humcna tactmt 
ta the lower third. The fracture was ^iralb type 
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Fig I Case i a, Anteroposterior and lateral views at 
tune of injury, fracture at the lower third of the humerus, 
due to throning a ball b. The result of traction after the 
appbcation of a Kirschner nue through the olecranon 
c Anteropostenor and lateral \ len s taken 4 n eeks, and, 

and was assoaated vnth a marked and persistent 
radial nerve involvement, which in the course of 
time cleared up Dr Yandell Roberts had placed 
the arm at right angles m a plaster-of-Pans 
dressing, with excellent results Unfortunately, 
we can present roentgenograms showmg the frac- 
ture onlj as it IS at the present tune 
The four fractures presented are of a rare tj pe, 
and I have seen no complete descnption of them 
m the literature While all i\ ere complicated bj 
radial nen'e involvement, either tingling in the 
fingers or a partial paralysis, fortunatel}% the 
nerve involvement required no surgical inter- 
vention and cleared up in all cases 


h 

d, 6 veeks, after application of traction e and f, antero 
posterior and lateral vien s i year after injury, g and h 
photographs to shoii function of the arm and hand r year 
after injury Radial nerve symptoms which accompanied 
the fracture later cleared up 

A fifth case of fracture due to muscular action 
was seen in a structural steel worker The man 
was in a sittmg position with his back braced and 
was helping to push a steel beam into position, 
with his left leg flexed at the knee, while pushmg 
he felt his patella crack and give way with acute 
pain in the knee jomt The man had a transverse 
fracture of the patella, the result of forable con- 
traction of the quadriceps femons muscle It was 
treated by the usual open surgical operation, and 
the leg was put up in a plaster-of-Pans cast He 
made an uneventful rtcovery with a good result 

The sixth and last case was that of a ymung 
farmer who had a small rural trucking business 
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OiK <)( In'- tnul^ liLcimi. '•lucl in i mud Imlc 
Whili pudiinKnKiinwUlK trurl.hi fell ‘^imclhmR 
t,nt un\ III tlic left lunibir region of liis Incl 
Ilii*- va'- folliiued hv nciitc pain \t Tint he 
tluniglil lu hid lunihtpi, hut c\tntualK a roent- 
^ino^'ram of lii'=’ ‘^fiim rexcilcd fnctiires of the 
muKver c procevM> on the left ■'ide produced In 
forcihli roiilr ictioii of thcjiMia-^qmdmusUinilKi 
rum and tin loiiRnsimu': dor^i mu‘<le^ ITie 
(Miirni 1 a*) irnUal In rt.';l on a Hradford frame, 
follouid In the applicition of a had hrace 
111 made an um \rnlful recinera 

\Ioiii; SMtli tin nuciiaiiii il Ire itnu nt patients 
are pi\en i hiph ealeaiim diet, sujKr I) cod Intr 
oil dualrium iilunjilnte v afer' Hlcnyl rdcium 
t viiniatuiiiv, comjiltle hliKid count'', Wascermann 
ind Kahn tests are made When it is dea-med 
tine '■'ire, liasal nutahohsni readmits are al'O 
made to determine thedo'afteof tlnroidruce'S'sire 
Wi dso u'e all indicated tain's of plnsical 


I ir a lti>eiilf enDprini lal en nt linir of injury t a'c 
li Kof-nlrm sranUnV rn nftrr irartioii Ind tioen anjilird 
ti> Kir tinrr \' ite lliroucli nlcennnn iMlh arm in Tliiinns 
atni sjiliiil I I'-etirnt in ImsI «1 aninf; niclli'sl of Iratlion 
it 1 tneUiieciimin into |>‘*'Uic<n tinder trirli >0 c \ntroi 
I leo Mid 1 III nl \ leiys a m mill' nflrr injnn Itcein 
iiini ralli » foinnii ii delnsed uni in f l)a>c of pta'lcr 
dm iiiR III in fill nun- llir o'd ()nnei|i|i of lyenrullmr 
iiriflil of fi'l to lutp mnintnin (smti m of frncturc 
lie 1 Cue 4 Kfoill (Dr Uo.nl) al pre-ent tinir 
I rat Hue 1 1 irr third of 1 unicrii' iliie l<> thro une ‘oft (nil 
I ir 4 I ii'r e I r inevef'e fneturr id pilclle m enurr 
nt—l niirVer due to fori ihlr eiiiitrnrti m of li r i|»adiicrp>. 
feinoro mu Ir 

III e (nef I i n lure < f tianu rl'f pr n m -en due to 
i.in la. non <f pv unndnliie liuntnimni ainl lie 
I ' 111 mU' doT'i rt 1 Irs 


ICO 

llirnpa massive eiiatlniaan whirlptH I hallis, 
etc 

I ha\c siMn no compound fractures due to 
muscular action If thee were encoiinlercel how 
c\cr, 1 helicae we should treat them as oilier 
comiHiund fractures, with pas anti tetanus anti 
toxin, x-ra\ llierapx sulfanilamitie, sulfalhiarol, 
alonjt with properh rccopnired =urpical proce 
durts ! helicxe that x ra\ tlicrapx Ins ^ definite 
place in the treatment of com|Hmnd fractures 
whether pas or pt opcnic infeflioii is sucjjcftcei It 
ipjnrenth eiocs not elclae hone union when pneii 
in proiKr do=npc I liaxe harl no expentiue v ith 
Dr Truelas nutlind tif tre ilniint as dextloiud 
in the late Kp mi'h \ ir 

( ose 1 1 sioNs 

I ncliircs du( to niuseiil ir Molenci ,irt not as 
common as one votilel susiteet In our series of 
cases the fraelures ail cKcurrid in xounp patients 
during the period of life i htn muscular Moltnec 
is most common 

1 racturis of the liuniirus ihiih arc pnniueeal 
h\ the throwing of i hall art fairl\ rare nnn\ 
surgeons ol large experience line iiextr sc<n a 
case 

Ml fractures shoulil lit Hrimislx regardeal iiul 
just IS in other medical and surgie il conditions 
all dngnostic methods should he tinal to deter 
nunc the extent of tin injure anti ilms to arnxe 
al a tlceision ns to tin projK r ire unit it to lu' in 
.a gixen ease 

1 Mi'h III reprr" n\ lliants 1,1 In J s, XiVnardDr 
(liitli-'I \\i-h 1 for rK-trniUin,. n-r I sd ' Ihi ir n . ' in 
ihi Ills rl 



FRACTURES INVOIVING THE ANklF JOINT 

A CloMifictnon Biscd Upon Pithology and Indicationt fnr Trcatmcot 

RALPH G CAROTHERS MD F^CS^ Cibotmo, Objo 

T he «ub>cl of ankle fraciom t get and tcmibaet aot trelMoL The 

for the rwrywac of ihu dijoiaaon will reauU a tlmt the btciw betng Boabk t grt a 
jDdodeooJv ihoaeb^urirtof IheaoUe feajooahh good aforv ^umpi to the roentgenD- 
Jcant io «hich the Io»cr ead of dtbrr gram u &U orJ) ineana of djagnoak, foqteilln 
tbeUbiaorfibolakfractQredw thoraUhoutdia- that palpation of the boo) iandmarlji lUghf 
plaoeroent of the aitragahii, baa been weB de- ahnoat as moch lofocmalioii as an} other kra cf 
•crfbcd and fs tredentood tn ibc^e abo ba e esaromalioo Agam, many of ibesc patients are 
taken anv paruadar blerett b the natter taken to ibe of a doctor »to has twt the 

Aabhorst has e l aaii fi ed these fractures bto foar benefit of an z ray nuchbe and if It appcm to 
groups (i) fraxiirrca doe l enemai rotation of be an bjnry Id atjlch the dapiacement b tCakl, 
the loot (i) fractures due to abductno of the the condtUoo nay be called a sprab of the 
foot (2) haAoiei due to adduetton of the foot It teems to os, thi^, that a daanficauas tawd 
(4) cocDpresaioo tvpe of fractures. Tha b a tnoat on the ttractnres bjutrd and the dfrokcesietil 
ercelleDt dassi&catkcL, and oce with abkli we which wfU or baa lesuhedlroci the icowtbcee 
caiUMt disagree b anr a a} at all As a maita^ mtuch wtnld be mere caslh rasenbeTcd. If cee 
of fact, it is SDcb a good djjaificatloD that it has coosidera that aQ ftactures of the anUe are pro- 
been copied b most recent trttbooks on free dneed by forceps so appGcd that the sstragihw t. 
tores. Howeter after tahering a good maoy forced or rcpfated free its ocrirat] posfooo aith 
groQpaof btenKSthmi^Oieirboapitalynu'artd fractom of one or rscre bon} pans of the nor 
riuciia ai ii g the natter with a large Dumber of Use or fDplnre of the toft usaes whldi boki (t m 
reevnt g^oates and general prectitlonera, I poaitKc ae can esubflsb at once fire Opet of 
beftetT that the a Trage doctor has a -ery iiai> nactans. The} are 

idea of these Q|uTies. He usnalty r efomben Fractures « Ith outward drsplactiDest or ro- 

sotnelhbg abont a PoU s fracture and (s mdlned taikn of the anragmbs, or fibutu fiem or ab- 
to appty this term and the treatremt for the duclko wUefaner lam one wishes. Tba> cf 
Poivs fracture to pcacUcaD\ es'cry bjuty which courae, would bdode the Drantma s and the 
occurs within the ankle Tha sltuatson combbed Pott a, either »lih fracture of inemtenialmallfo- 
with the addiUonal fact that many of these pa lus or rapture of the deltoid linment. 
tleots are reim-ambulatory from the beginning t Fraejores »llh teaard displaceinent cr n>- 
and frequcntl) are taken to the ofhee of the near talson of the asuagaha, or tibsl flrdcm cc adduc 
est doctor rather than toa wril e«julpfiedbc*pltal, lk» fjactujes. These frtclnrea inally are of the 
has led to too man\ daasiroos results. bunaUeolar type 

Wc believe that the reason internes hare so j Freciores with backward daplactiDent of 
much dif&culty b remembenng the Ashburst the astragalus, or the CoOoo 1 tyne of fracture 
daaHficatkm b because ft a prroicited upoa the whether raft fa ted by a sirai^t bart»ard force w 
t>-pes of fora ppbed to the ankle tsUmt than routlon, but In »hich backward dhplacemeal a 
upon »hal has happened to the toklc and to the tbeastragaJui a the prune fmtnre 
addfoooaJ fact that tereiaf types of bijurr arc Io- 4 Fracturei with forward dapJafen«t cf it* 
d ded in ea^ of Ashhorst’s groups. £\tcroal astiigaha, a rare type twt one of which *e £« 

rotation wc know may cause a Pott t type of selves ha e four romples. 

fracture and abo rat} cause a Gotten a ty-pe- S Fractuies with tipward dopfaconent o< tne 
\VhQe the same force may ha -e esuaed one or the aitragaha. 
other (rf two lupines, the type of treatment re To our repenettee all fracture 
qulred IS totally different. And, of course there b lionfallml one or the other cf 
also the addllknal tact that the hbtocy b often course there are many Insunces 
t w Ci. rwn pbccment b slight oT dD bsil 
a tb« ‘ I ■ ^niM — t r»ci«m taJ OiSw Tt « « ^ difficult t dasaify nich a ca«e 
^ el »«• jotxhod of treatmenl s.hich b 
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Fig I T« 0 examples of fracture with external displace 
ment of the astragalus a, left The mtemal lateral hga- 


ment has been ruptured b, The internal malleolus has 
been fractured Reposition of the astragalus to its normal 
position IS necessary in either case 

know, of course, that m the Pott’s fracture the 
internal lateral ligament may be tom rather than 
the internal malleolus fractured And, in case of 
backward displacement, agam the posterior 
malleolus of the tibia may not be fractured, but, 
in any case, replacement of the astragalus to its 
normal position will cause the fragments of bone 
and soft tissue to fall into place 
Key and Conwell follow this classification in 
the opening paragraph of their discussion of ankle 
fractures, but then list the classification of Ash- 
hurst as given above We have no quarrel with 


Fig 2 Fracture mth mtemal rotation of the astragalus 
(bimalleolar fracture with marked supination of the foot) 

the foot and astragalus to the inner side, in type 
2, shoving it to the outer side, in type 3, brmging 
It forward, in type 4, backward, and m type 5, 
downward If there is any rotation in connection 
with any one of these deformities, that, then, 
must be corrected at the same tune Generally 
speaking, however, aU of these patients fall into 
two groups in regard to treatment 

Types I, 2 and 4, that is, the t>’pes with dis- 
placement toward the inner side, displacement 
toward the outer side, and displacement foiwvard 
lend themselves very nicely to manipulations 
under local anesthetic The patient can be sat up 


this Ashhurst classification, but, as stated, it 
seems to us that it is confusing to students and 
internes 

Diagnosis is accomplished by four methods 
(i) observ'ation of the deformity, (2) palpation of 
the bony landmarks and elicitation of points of 
tenderness, (3) historj', which mav be difficult to 
get truthfullv and may come only after leading 
questions, (4) the roentgenogram, which should 
never be neglected, but the diagnosis should be 
made before the plates are viewed 

T realmciit 

The pnmary principles of treatment of any of 
these cases include, first, an accurate reduction, 
and second, some means of splmUng the ankle 
and maintaining this reduction until union has 
occurred Getting an accurate reducUon, of 
course, means pulling the foot and astragalus back 
into position in the re\erse direction from which 
It went out of place That is, in Uqie i, sho\mg 




Fig 3 Fracture with forward displacement of the 
astragalus 
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n^A Fnctxrt bh tm£t»kr4<&f4w«iimt t4 tb* uunfukai (CoUec'ilaenoT^ 

A, Tbt bictBTA snmlarrd biTlMtacnraccJrpa/tkO^redBirtd. li ns be Mto that 
thi ««ca«iln « [Q «flp <4 tbn cilfs «< tbe tS« Ub tn i^t novnsest. c, The 
«Atn«aba braafbt foS fmber (ontrdfKc* brtto' mLartte. 

nluIethI<ubnnscuriedoat,Aiidt(lUBCsU<aD ihooU not be mi If t U pecoAiy I ok i 
be tppUed with ibe foot In rexmil relbtRn to the mdded cut, oNerrorreetjaD edoM be curM cat 
leg the uUe «t 90 degren. Of coone, lo jl « ikin cut b oKd tmrmlDBj t villhs hoe 
c cu Bp om d fnetora or la thnple fncture* m an be tppBed uxl ibe petlett mede •Jldpaatcr^ 
whkh the ikhi 11 In bed coedjUoa, »Hn cut* ariv bat if a pedded cut b oectmJT a alUog 
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iron IS not ad\ isablc X-raj films should be made 
as soon os the plaster is set, and if the reduction is 
not satisfactor\ it should 1 e done o%er 

In cases of tjpe 3 , that is, the backward dis- 
placement Rroup or Cotton’s fracture, howeaer. 
It IS \er\' difficult to get reduction bj manipula- 
tion alone, and it is \er\ difficult to maintain the 
reduction while a cast is 1 eing applied This is 
particularh true with a local anesthetic, for it 
must be remembered that if the posterior lip of 
the tibia is broken off the astragalus slips about 
upon what is left of the lower end of the tibia aer\' 
tasiK It IS \ era difiicult to get a reduction m the 
first place unless a patient is thoroughl}’ relaxed 
We haxe therefore learned to go immcdiateh to 
the general anesthetic The patient can be handled 
best when he is lying on his face, the knee bent at 
a right angle, and then with someone holding the 
leg, the fracture reduced bx pulling the foot for- 
ward and holding it in that position with the 
greatest degree of dorsiflexion of the ankle pos- 
sible, while a plaster cast is being applied Even 
with a good anesthetic and a good assistant, it is 
not alwaj s possible to hold the fragments in posi- 
tion long enough to get a cast set If, after one 
good honest trj’, our immediate films show us that 
we hn\e failed, we think it best immediatelj to 
put a pm through the os calcis Then, with the 
knee bent at go degrees oxer a frame, to put on 
strong skeletal traction and at the same time 
press backward on the leg and fonxard on the 
lied, thus get reduction \ cast is applied at 
once, hut the traction is maintained after the 
])alient is returned to bed, the leg haxing 1 cen 
placed on a be nt 1 homas or Ilraun’s frame After 
ibout ^ weeks, there is usuallx enough callus 
lire sent so that triciion can be climiratcd and 
later the pm remoxed Exen then we do not per- 
mit 1 patient to walk with a xxalking iron, for xxe 
haxe "-e'en reKlisplacement of the fragments occur 
111 till's cases ixen maw ell fit ting cast \\chaxt 
111 ird It Slid that the onlx xxax to get these frac 
tun s reduced is to cut the tciuio achillis but x\ itli 
this stuement we cannot agree The tendo 
ichillis w IS long i Hough in the tirst place and x\ ill 
be loi g i Hough again llowexer one must get a 
high dignn. of inc-'thesii for if there is spasticitx 
ol the gastriKni mius nduction is impossible It is 
furtlur uiiO'-sarx alwaxs to put thcM ankles up 
with till foeit dorsiflexed to tie greatest possible 
degru 


The tj'pe 5 , or compression tj^ie of fractures, 
arc caused b> falhng from a height, the patient 
landing on his foot, in which case neither the os 
calcis nor the astragalus is fractured, but the 
XX hole force taken up bx the lower end of the tibia 
Sometimes the tibia and fibula arc separated and 
the astragalus is drixen up betxveen these bones 
Sometimes there is a T shaped fracture of the 
loxxer end of the tibia xxith the astragalus drixen 
up betxxeen the fragments of the tibia, these 
fragments lx mg in front and behind the astra- 
galus, and sometimes onlx a tj^ncal Cotton’s 
fracture is produced Skeletal traction, as 
described aboxc, is generallx nccessarj to get 
reduction in cases of compression fractures A 
skin or padded cast is used, depending on the 
condition of the skin If a padded cast is neces- 
sarx , the pm must be left in for a longer time than 
if a skin cast xxerc used The xxalking iron should 
not be applied until union is hirlx firm 
There arc cases, of course, xxhich max have 
1 een caused bj' anx one of several forces in which 
there is no displacement These, if the skin xxill 
stand It, are best treated xxith a plaster cast wiUi 
the foot in normal position 

CONCLUSIONS 

Wc, therefore, xxish to present a classification 
of these injuries, according to the damage which 
has occurred, regardless of xxhat force has caused 
It Wc rcali/c it is not as scientific as the Ashhurst 
classification, but xxe belicxc it is one xxhich the 
axerage student and interne is more likelj to re- 
member Further than this, the methods of 
reduction and the indications for treatment arc 
suggested in this classification 

Him I(K,K\riI\ 

1 Cxiiriuii, WiLiis t \ Tcxtixxik on flrthopnlii 
Nurperx I’liihiiclplin xnii 1 onrinn \\ It Smntlorv 

10 lO 

3 Cotton Iruiikk J llixIocTtinn* xnil Joint I nr 

turc< (1 ctl I’hihilclphn nnil I ondon \\ H 
Nuiniicrx 1034 

, Kix, J \iniRT nnd Coswin It Iapii 1 hi 
Mampimcnlof I nrturr^, Di'locTlmnx, nnil Spmrv 
Nt l^iiix Tilt C \ Mo<i>\ Co 1014 
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TnieUj rdatiDg hu dperiencn with tlw Orr 
method In tie tratmcnt of ccmpoiiiHi Iimcturci 
It tie B«je Eoantal m B*rcrioni, hire been so 
utoondittfly ntklictoiy that tih technique de- 
nanrli reneited Intenst tnd cocsKlentlocL Tbe 
Ott method b certainly far more readily earned 
oat than the method reqairloj akeietal trmctkn 
with the ci tietnJw Immobdiied qo a Braon- 
Bochler ipUnt. Tlie Orr method rtqairet lexi 
mbecqnent dim tnga, to that in ndUtaiy prac 
tke, e^^edaHy it would teem to be more praetkaL 

Dunng the fint phaae of tbe preiect war In 
191S at the U S Hoap tal No. 38 at hantea, 
compound fractnrea were treated hj wound (U 
brfdemcnt and the InataDatkn of D atm ■ H^tkm 
after the Carrel tedinlqoe with tbe cmplojmeot 
of the HodfaoD or Tboctaa tphnL e emplo^'ed 
10ft tlsDe tractloiL No iheletal traetko waa taed 
at that time- It may be readily appmdated that 
if the deritalixed vdt tbaoea of auch rrmpound 
fracturei can be dftnded and tbe extremity 
immediately bnmobihzed with plaster of Pans, 
the treatment In mlLitaiyaujget) wouU be greatly 
facilitated. 

Tmeta 1 bosk b certaloi? a Ttiaable addltm 
to oar knowkdge of the treatment of fnctsfca. 
Whenu It does not advocate anr new treatment, 
yet it certainly emphasites the \-ahe of the 
cumaiv atfve On metnod. 

II uALUoiAX nAcnrxia 

Other types of fractnres of the tower leg which 
have been Mtiifactodly treated with the skeletal 
tracdoo and the employment of the Brano- 
Boehler splint, arc the btmallmlar frictores and 
tbe Pott’s fractores, especial^ when awnplicated 
with upward dlsplacei^t of the astragalus. In 
these types ^ fracture we again advocate akeirta] 
tiactloo with a KirschDer wire through the os 
r^L~U and the employment f a Bnuo-Boehler 
splint. 

All cases of fracture of both booes of the lower 
let are treated during convalescence with tbe use 
of a waght-bearing brace. Our time of bonj 
nntm has bcoi gTcatly bastoied by the emplo> 
ment of the weight-bearing brace. We ha>-e had 
no of nanunioa that is, In those cases ahkfa 
we treated from tbe Inciptency of the injury We 
bebeve boweirr that soeb a weight-beanng 


brace ihould ertend t the thigh, rwt merely f 
below the knee 

Tbe average length of time from the 
of tbe Injury to tne appBcatkci of the a right 
bearing brace b about 800 aeeka for fractures 
of tbe sbafls of tbe tibb ana SboJa, and otoii 
weeks for U-malleolar fractures. To allow wwghl 
bearug prior to o or weeks for U-malk^ 
fractures, etpeoaliv if palleDt b bea%y or obese 
Increases the danger nf a resulting wi^ painful, 
wtsdk ankle. 

COKCLUSlOKa 


Skeletal traction with tbe cmpk>ymcnt of a 
kfaachner wire through tbe os calas, tbe leg 
placed in a Braun-Boefaler splint, hu bea mtb- 
lactordy employed In fractures oi the tlbb and 
fibula such fractures Indudc ‘bumper” or 
fender” fractures, tiaimTTse oblique, and ipoal 
Iractnns of the sh^t of tbe tmia associated with 
fractnres of the fibula as well u bl-maOeolai fmc 
Uuca and Pott i fractnres compbested with upper 
dblocatioQ cf the astragalus. The treatment has 
been used for both si^le and ccrop oun d frac 
torts. It b not at radical u U» opes reducriai 
method alth Iptmad fiatinn. The method b oof 
difficult to apply and does sot require the experi- 
esced (echmque cd opes redudJes. In ccdpoond 
fractnres the method allows ease accesa 1 r the 
trestmest of the woond. 

Id aB fractures cd both besMS of the loser leg 
the use of a aright-bearing brace during coo* 
valescmce b stroogly advocated. 


i 
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OPHTHALMOLOGY, OTOLARYNGOLOGY 


THE USE OF HISTAMINE IN M^NlfeRE’S DISEASE 

BAYARD T HORTON, M D , Rochester, Minnesota 


T he perfect treatment for M^ni^re’s dis- 
ease has not been announced nor wiU it 
be announced immediately The story 
which I have to relate regardmg its 
treatment with histamme is a simple one and can 
best be told as it actually happened I do not wish 
to defend this method of treatment It wiU sur- 
vive or fall on its own ments 

ORIGIN AND DEVELOPMENT OF TREATMENT 

Case i On August s, 1930, a woman agrf 44 years, was 
referred to me because of headaches These headaches 
were most peculiar For about i year, she had had attacks 
of left hemicrania in which the pain tended to extend to the 
occipital region and even down into the neck and shoulder 
During an attack, marked tenderness of the temporal ves- 
sels and lacrimation of the left eye were noted The ap 
phcation of an icebag to the head tended to reheve the 
pam, the appUcation of heat exaggerated the pain The 
attacks, although they sometimes occurred daily, had 
lasted for only a short time, frequently less than an hour 
However, occasionally they had lasted for 24 hours or 
longer She had noted that the ingestion of alcohol would 
precipitate an attack The attacks mvariably came on 
dunng the day and never at mght A typical attack was 
reproduced when the patient was given o 48 miUigram of 
histamme subcutaneously The pam which was confined 
to the left side of the head corresponded to that which 
had been noted previously durmg spontaneous attacks A 
diagnosis of “histammic cephalgia” (erythromelalgia of 
the head) was made (s, 7) 

"Desensitization” with histamme was started on the 
foUowmg day and within 15 days the patient was entirely 
free from headaches and stated that she felt fine 

This patient had had MfiniSre’s disease for more than 4 
years and she had been observed at the dime at frequent 
intervals durmg this period, the histamme treatment msti 
tuted was not for Mfim^rc’s disease but only for the head 
aches However, the headache, the tmrutus of the left ear, 
and the mild attacks of vertigo w hich she had been having 
from day to day, all, disappeared She felt that her hearmg 
also improved Furthermore, she stated that her head felt 
clear and the left ear was entirely free from the nnging 
noise for the first time in 4 years She was much more 
elated over the fact that she was free from her vertigo and 
tinnitus than that she had been rdieved of her headache 
The heavy feelmg back of the left ear disappeared and she 
w as able to stoop over to tie her shoes, turn her head quickly 
from side to side, and to sleep mthout a pillow ^e was 

Presented l^fore the Clinical Congress of the American CoDege 
o[ Surgeons Chicago October ar 25 1940 
From the Division of Sledicme Mayo Clmic, Rochester 
Minnesota. 


unable to do these thmgs pnor to this treatment. In- 
cidentally, she had received ammonium chlonde 3 to 4 
times daily for the previous 4 years but this had not pre- 
vented the attacks of vertigo although it had greatly 
alleviated them Subcutaneous mjections of histamme 
were given twice daily for 63 days Durmg the first 15 
days she received 2 mjections daily, durmg the additional 
48 days she received only r mjeebon of o r nuUigram daily 
and remamed free from all symptoms of MfimSre’s disease 

Because of the favorable response to this treat- 
ment, 3 additional patients who had Mdniere's 
disease were treated m a similar maimer with 
good results At a meetmg of the Central Society 
for Clmical Research held m Chicago on Novem- 
ber 3 and 4, 1939, H L Alexander and R Elliott, 
of St Louis, reported their observations on the 
treatment of chronic urbcaria by means of the 
mtravenous a dmini stration of histamme They 
were of the opmion that this method was better 
than the subcutaneous admmistration of the 
drug In view of the fact that I had already 
obtained good results in M^mhre’s disease with 
histamme admmistered subcutaneously, I felt 
that perhaps more prompt results might be ob- 
tamed by the mtravenous admmistration of the 
drug 

On November 6, 1939, C H Shelden and I (8) 
first treated a patient suffermg from Mdniere’s dis- 
ease by the mtravenous admmistration of i 9 
milligrams of histamme acid phosphate^ diluted 
m 250 cubic centimeters of physiological salme 
solution The first pabent so treated, who had 
been confined to bed for a penod of 3 weeks 
because of Meniere’s disease, was reheved prompt- 
ly of aU symptoms, was able to get up immedi- 
ately after the mjection was completed and 
walked about m a perfectly normal manner This 
pabent has apparently remained well The first 
patient referred to in this paper who had been 
relieved of Menifere’s disease by the subcutaneous 
admmistration of histamme agam returned to the 

*In the course of this work histamme aad phosphate and his- 
tamine diphosphate have both been used i 88 mgm. ot hista- 
mine aad phosphate or so allied histamme monophosphate 
contains i mgm of histamine base 2 75 mgm of histamme 
diphosphate contains i mgm of histamme base 
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cilnic on Febnaiy 19 940, b«an»e of & recor 
fence of acute llinfifc 1 diieaac. She had not 
taken any hgtambie fox 6 weeks preceding Iwr 
•econd nrit. On idmmkiD ibe Karf toaiked 
vertJjo, ntnsca, vomiting and tlnnltm wh^h had 
been present for appnnimatdy is botira. We 
nmneoately started the IntiaTewms iojcctfoo of 
b te s mroc . Within jo mliratei, she was free from 
naosea iftd vomithi and within 50 mlnaiea the 
\Trtifo pmclkaliy disappeared aftd the tinnitus 

was reduced to a marked ertent- Atthecomple 
lioo of the invcctica, she was able to get up and 
walk out oi the room. Tlje a -erage acate attack 
of M&ifife a disease ahkh she had had to the 
prevkau 4 jraa had larted approdmatclj' s 
weeks. She has remained well to the present 
(December 1940) 

Duonuscic TEATOiia nr ictnkaE'ft dtoase 

Is M&i&re I syEtdrocDe >-rrtlgo is the <*— ^tt«l 
featnre and moat probabU represents a hxal 
proem Involving ibe labyrtoth (8) The factor 
srhKb is moat bkidy rc^xetibie for the syDdrane 
Is tool alteration to the perawshiU^ of (he 
capIQajTwaBresuideg to kxal edema. Eunajntoe 
is ta tomorunt agent which afects eBpflUf> 
penBcabluty The resnlung edema maj weQ be 
companhie to the oettoD-wool exndate to the 
retina and edema of the optk nerve bead whkh 
liRob*eiTedtoacaJ[ipianth>'pertenska. Farther 
more It Is posaTbse that progresaive deafnen 
without (^rnous canse may be the resolt of 
pdnwiy involvement of the cochlea. It Is cocn- 
parahle to the aitoattoo which results when a 
p cii c ia who has UicArc s s^itdrocDe has reuuitog 
attacks ol se%Tre N-ertigo, but withoot tnmltas or 
k«a of bearing The degree and extent oftovoivc 
roent of the labyrinth will detcnnme the makv 
presenting lymptona wbxh are obatived din- 
xaily T^ htpotbcali seema to be to keeping 
mtb the obaerratioDS of HaQpfke and his asto- 
dates (j 3 4) Tbc pimnce of tlnnitiis and 
varying degrees of deafnesa probobiy Iwflcates 
that tlx procesi also to -otves the cochlea. 

CaloTK tests to determining vestibaiar function 
uj otf sospected hIdnSiws dbease may be <d 
acme value but certainly are not oeceaaary nor 
particuiariy signihcant to estabUihlng a definite 
/tbt ^TUTjh- The range of fimctional actWtr to 
t>ik group of cases enenontered at the Ma>x> 
CUnk varied greatly SU^tly hyperactive re- 
actkmi on ooe ox IxKh aides were cijtervTd to 
cases and to othen there appeared to be 
absoioldy do respo ns e to stinnjlatim. The aver 
age reacrioo would probablv be considered to be 
DOcmaJ or ibghtJy on the hyperactive aide. Most 


of the caloric tests gave rtidu within normal 
phniologKal Umha. 

1 do not believe that dJmhnitkn of beerlng or 
deafnesa is tKcessaiy before a dtagDcais U 
ildikre’s disease Is justified. A td 

carctooina of the stomach can be to tbe 
a h s mer of a palpable maas to the epigaitrfejm 
and a diagnocts of throcnbo-aQglHii obfiterass to 
the absence of gangrene. By the aame process of 
rcasoniog I feel that a dtognoais ot Mfafttet 
■yndreme can be made even though the patwnt 
1 m no kwi or even dlmioutioo mnearing 
of hearing like gangrene and a palpahle nw, 
mdicatci advanced atagts of the diim procna. 


umroo AXD MSULTS OT laElTVZVT 

up to July ,1040 tbe Intraveoouj Inteclico of 
histimlne had been osed to 40 cases of if ^ndre t 

a -odreane at the Mayo Clhuc. Thirty -three of 
i£ pa lien ti were mffi and 16 were woanen. Tbe 
ages tanged Irom to to 69 y eara for the men and 
frm tS to 50 >Tajs for tbe sromen. Ail had 
vertjfc^ M hw tlrailnis, and 3» lad aorne dimhra- 
two of heviDg All cd tbe patients obtamed 
preanpt rehef li^ N-trtlgo, naaaea and vcBTiltlif 
T.^w tKan ^ pg cent wtalned tomrorment of 

ttftfiihMj dlfhcnll OfMin&R I dtf . 

ease to treat A atnall Duinber repixted improTe* 
meat to bearing Twesty-five of tbe aopatimu 

S aialy had ucdergctie acme type of Futstea' 
treatzoent Many of these bad obtained 
lire effect from this treatment but the fact 
(hat (hey ntnntrd to the dtoic for addltknal 
treatzomt totbeated that they were not latlsSed 
with (be li a pc ov tment Scsm bad tec ris -ed no 
beoefit 


Cah a nan, igcd 64 ytan, pmuted htcaeh St tb< 
clinic tor tlw txsc 00 iS, uso, bccso» if 

rtiroelr ^n ofr u iih trpe if UfsSre^ daoiie 8 j mrnew 
Iwij bfo prMtet lacB ^ ind bad bns sBidi ■>>>« 
were doci Angoit usk At tkac cd U* fiat atla 
JaoaaiT 91Q, cklorida pfiw kw wh dkt 

u aahbcd Later, ba nlM ns sKtn brse daws <f 
liilM^sii nknU. Both bm cf inataeiil iitWri , bev 
rter Ha Awlj beem an* lor llw 14 mewto* » rw 
cth^ tfik typ* of tieatiKot. He m i rmMc to drh Us 
tar coqU not mm cr taa Us brad qsidlT Irna dd* la 
ar ksn L«d. aid k) <±air aa h would predpftu 
Tvdfo. FtfUvtnt (wi> toliw.tocRS ts]ectkM of lalllt- 
pra Wk cf SiflaHrma baae U i coUc icJlniMten cf 
Tvwwl nbae tafstea, ba u naUa to hdaf ae say af 
Us pi fri iaa irirptoww H u tie to diK ear s« 
! »■»«■ Us work Ila (tsoalned entlrelj lya^Koa traa far 
laonU. Sbea tkat tlma he kts kad ocn w iw a l afU at 
of >«■ rm.— bat I* sot la tay aj tompacHated. 

Out method of treaUnmt oi Mfnifcrei lyn- 
dftxne with hlrtsmlne has not changed materiaDy 
itoce Shdden and I originally began £ha week. 
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HORTON THE USE OF HISTAMINE IN MfiNifiRE’S DISEASE 


The problem resolves itself, first mto eradicating 
the acute symptoms of vertigo, nausea, vomitmg 
and tmnitus, and this can be accomphshed by 
givmg 1 milligram of histamme base (2 75 mgm 
of histamme diphosphate) m 250 cubic centi- 
meters of physiological sahne solution This solu- 
tion IS given mtravenously at the rate of 50 to 60 
drops per mmute bjy the gravity method ^ It 
usually requires hours to administer this 
amount of histamme These mtravenous mjec- 
tions can be repeated on successive days if the 
acute symptoms do not subside with the one m- 
jection In acute Meniere’s disease, it is usually 
impossible to give any type of medication by 
mouth because of the associated nausea and 
vomitmg and yet these symptoms can, as a rule, 
be eradicated promptly' by the mtravenous ad- 
ministration of histamme This is the chief ad- 
vantage which histamme has over other types of 
therapy Some patients seem to get along for 
months without additional treatment 


milli gram of histamme given subcutaneously 2 to 
4 tunes a week 

Case 4. A voman, aged 27 years, reported to the dime 
November 20, 1939, because of attacks of dizzmess and 
sensations of whirling vhich had occurred for 18 months 
Nausea and \ omitmg invariably occurred with the sensa 
tions of vshirhng She was often throini to the ground 
during these attacks Occasionally, she had as many as 4 
attacks a day and vas mcapacitated because of these 
attacks Some degree of vertigo had been present smee the 
onset of her illness 

On No\ ember 25, 27, and 28, 1939, the patient received 
mtravenous injections of i 9 miilhgrams of histamine acid 
phosphate dissolved in 250 cubic centimeters of physiolomc 
sahne solution AH of her symptoms disappeared but the 
symptoms recurred jK weeks later She received i 9 
mil%rams of histamme acid phosphate dissolved m 250 
cubic centimeters of physiological sahne solution intra- 
venously on December 18 and again on December 19 She 
was entirely free from symptoms until February 2, 1940 
Smee that time she has received o i milligram of histamine 
subcutaneously every other day and she has remamed free 
from symptoms up to the present (approximately 8 
months) 

TINNITUS 


Case 3 A young man, aged 20 years, came to the chnic 
August 3, 1939, because of attacks of vertigo which he had 
been having for the previous 3 years Except for these 
attacks, his health had been excellent The attacks of 
vertigo apparently came on at any time regardless of what 
he happened to be domg The onset was sudden and ob 
jects seemed to whirl counterclockwise The severe at- 
tacks were accompanied by pallor, cold sweats, nausea, 
and vomitmg The minor attacks lasted only a few seconds 
and the more severe ones for half an hour or more He had 
had deafness m the left ear as far back as he could remem 
ber, tmnitus was not present He had been on a salt free 
diet prior to his admission to the chmc but had had no 
other type of medication. 

General and neurological exoimnations gave essentially 
negatii e results except for complete nerve deafness on the 
left side All routine laboratory studies, mcludmg a sero- 
logic test for syphilis and roentgenogram of the head, rave 
negative results He was placed on the Furstenberg 
schedule and permitted to go home He denved no benefit 
from this treatment and returned to the chmc on December 
IS. 1939. requestmg surgical treatment for has condition 
Instead; on December 16, 18, and 20, he received intra 
venous injections of histamme aad phosphate, the dose on 
each day consisted of i 9 milligrams dissolved in 250 cubic 
centimeters of physiologieal sahne solution At the time 
of his dismissal from the dime he was entirely free from 
vertigo He had i recurrence io>^ months later He was 
treated m a similar maimer and is non well 


For those who feel that surgical treatment is 
the only one to employ m Menifere’s disease. Case 
5 should be of unusual mterest A new method of 
recording tinnitus is described which should aid 
in lateralizing the disease and prevent the surgeon 
from cutting the wrong nerve It represents a 
slight modification of the method Baldes and 
I (6) origmally described for recording bruits 
Tmnitus, as I have seen it clmically, is of two 
types First is the high-pitched noise which 
patients usually desenbe as a sensation of escaping 
steam If such a noise is idenDfied in terms of fre- 
quency per second, it invariably proves to be high, 
usually of 500 or more vibrations per second 
This type of tinnitus should be classified as 
primarily neurogemc m ongm If the vibrations 
were plotted, they would form a straight line 
The second type is pnmanly vascular m ongm 
and is synchronous with the heart beat If the 
vibrations produced by the noise are plotted, they 
would form a wavy line The second type of 
tmnitus IS low-pitched and of less than 150 or 
even 100 vibrations per second 


The second phase of the problem resolves itself 
into the prevenDon of future attacks This phase 
of the work is still m progress, but I feel that an 
adequate mamtenance dose of histamme given 
subcutaneously 2 to 4 times a week is the best 
procedure to employ By an adequate mam- 
tenance dosage, we usuallj' mean 01 to 02 


'Am^ m two MM are now on the market, one of which contaii 
3 IS mihErams of Wftamlne diphoipate pet cuhic centimeter (i men 
blitamine baae) and the other o 37s mem. of histamme diphosiinte pi 
cubic centimettr (o i ingm^ histoiiune bSiSc) 


Case s A man, aged 44 years, came to the chmc April 3, 
1940, because of vertigo, nausea, vomitmg, tmnitus and 
loss of hearmg in the left ear of 4 years’ duration The 
tmmtus, which was subjecUvely confined to the left car, 
had been present for 10 years He had prevnouslj come to 
the chmc m September, 1939, wath sumlar complaints 
Just pnor to his second admission, he visited two emment 
neurosurgeons, both of whom advised surgical section of 
the left eighth nerve 

General and neurological examinations at the chmc gav e 
negaUv e results except for marked dirmnution m hearmg 
of the left ear The paUent stated that he had two kinds 
of tmmtus m the left ear, one a constant, hissmg sound 
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vUeb Ta Utik ^ tad eotnc ramUat vkkk 
vn tjodmeoa witk tbt bAft beu. H bafiMdboikof 
tkae tocDidi tn tbt Wt etf D^rtnf da tfan (iat U rttal aa 
■TMba^lfTtitntrti' taiM it y tkt dinha vUeh ht kAid 
1> dM km car becuM pnecumeeil Tin (UtboacepM ere 
. H Htjf tiM AT piece* ^ eea vm ta tke patieBli't 

An and dUM cd Um other ta tfaa AXiiiiDCTk eta. It nt 
tmf to tU t a r mt iv the edfin of thi doatrai by thsnthly 
damfitafthstabiasi tram the pt dent' dfht ad kft etn. 
lx wu tkn <%tj for thi cAnmii to heu bi nlt vhiefa 
odffDiXedCrciatiiiipttieaC^il^ecr lie brott v*« heud 
btDthepUkatkien AT ThhoroH outtb tut tad with 
aidMjrimc throit ^oamoI KlAtfr* Kmid tx^ 
Set, ncerdni va nMuie fint Iran Iht Uft tax (Hf. ) 
U» bom Um ofht ear (FV ) tod ftotDy bocn both aj« 
(F[( )) Sciun u tx my leeDt, th* brnit «{(lnated es 
.' 1 11 ti r J j r frrwn ofhx AT thhoQfh the patint thoochx 

thi ImX orifinaXal bo0 the ear HAna( ra nchiced 
!■ thi left ear and oermal tn the riakt car 
Thh halt 5 lntia%eBoatla}ertBca el hhtimli» 

biie of mTTnf ram aacfa tad then ilAiiiWriii4 (a^ectlata 


of Wrt i ml ai ct ^Ivui. Hi as AlH hxrtiC tiaAhet 

tOcks <d rtrtl(0 ax thi tlmi of Ui dhmlAtl vhkh uod 

^prfl ^xo. lie ermthraed to tali eu ^ 

hta rubl e bue nhcntaseoatly ta la Ak irut en Ttna 

s, Ma hi reported that hi was isldenXly ' 

patleet KmaailiA n ^xo, tvhkhtliw] 

Li ns perfectly wtS. 


h diw he atatal fb«t 


cwnTAncwi 


At the time tih paper wu writtm, 15 ol tlw 49 
potfente treated with histxmlEte were kiKrvn to be 
wefl. The othei have bad Oae or nne i Tmr 
rateea of symptoEU, poaaDJy brtaiae they were 
iwrt tahdnj ■ malw twrarwei Aw nf htafimlnn Xn a 
pielaninary report of thb type it b impost to 
express resohs acanateiy in maihemaAcal ta nra, 
bat rather to ezprcaa tei^mcwt m terms of treat 
meot. Thia work k still in progieai and much 
remains to be kaised concerning the pafKi-Jfig k-at 
pbyxiolcigy in llfaflre s syndinDC but it b my 
hnrrrrttW^ that the nltnnate tieatmait win prrrve 
to DC medical, not mrgkaL 
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THE SURGICAL TREATMENT OF m6NI^:RE’S DISEASE 

WALTER E DANDY, M D , F A C S , Baltimore, Maryland 


M fiNifiRE’S disease, or perhaps more 
correctly M6m&re’s syndrome, also 
less conectly knovm as aural vertigo, 
IS characterized by a sharply defined 
group of signs and sjmiptoms that is almostpathog- 
nomomc It is one of the most common ailments 
referable to the cramal nerves The symptomatic 
part of the syndrome is as follows sudden and re- 
currmg attacks of dizziness in which objects rotate 
or osciUate, nausea, vomiting, and tinnitus The 
objective part of the syndrome is partial deafness, 
the bnmtus is on the side of the reduced heanng 
The two essential features of the syndrome are 
(i) dizzy spells, and (2) deafness However, only 
rarely are ^e other symptoms— nausea, vomiting, 
and tumitus— absent m at least some of the at- 
tacks M6mere’s disease may be unilateral or bi- 
lateral, the latter occumng m about 10 per cent 
of the total number When bilateral the two sides 
may begm synchronously or independently 
M&ufere’s syndrome was established as a clini- 
cal entity by M6m^re, a Frenchman, in 1861 He, 
however, knew nothmg concermng its underlymg 
cause, and m the seardi for a cause confused the 
chmcal picture with that of a case of acute vestib- 
uhtis upon which a necropsy was performed He 
found what is now recognized as a hemorrhagic pu- 
rulent exudate throughout the semicircular canals 
This, of course, was before the work of Pasteur, 
who estabhshed the bactenal ongm of infection, 
and occurred durmg a penod when hemorrhage 
was looked upon as the cause of sudden seizures, 
such as epilepsy It was, therefore, not unnatural 
that the hemorrhagic content of the exudate should 
have been regarded as the cause of M6m^re’s dis- 
ease — a concept which has thoroughly permeated 
the hterature and is difficult to overcome even at 
the present tune 

M6mfere’s disease is doubtless almost as old as 
the human race Through descriptions of their 
characteristic seizures many promment victims 
are known for several centunes back It was m 
one of his numerous attacks that Martm Luther 
m an episode that has earned down through the 
centunes, threw the mk-well at the devil who was 
violently attaclong his ear Smee the latter part 
of the eighteenth century attacks of this character 
have frequently been referred to as Dean Swift’s 

Presented before the Clmical Congress of the American College 
of Surgeons Chicago, October 31-35, 1940 


disease owing to the fact that this great satinst had 
so carefully desenbed his own attacks Through- 
out the latter half of his life the anbapation and 
realization of his frequently recumng seizures 
made him almost a recluse Among medical men 
the great Hughhngs Jackson was a noted victim 
He wrote several articles on aural vertigo, his m- 
terest being largely stimulated by his own discom- 
fort Gamehal Bradford, an Amencan man of let- 
ters, so well known for his entertainmg biograph- 
ical sketches, was a victim of Mdmere’s disease in 
very virulent form A vivid description of these 
attacks which he so aptly calls “the swoop of the 
hawk” was presented m his journal appearmg m 
Harper’s Magazine a few years ago 
Pseudo-Mlm^re’s disease is M6mfere’s disease 
mmus the deafness and tinmtus In other words, 
there are the same recumng attacks (in which ob- 
jects jump and rotate), but there is no indication 
of the side of the lesion This condition is by no 
means uncommon At times the umlateral fea- 
tures of M6mfere’s disease develop later The fre- 
quent change from the pseudo-M6nffire’s to M6- 
ni^re’s disease with time means that m these cases 
the former is but an early stage of the latter But 
that this metamorphosis does not always occur 
makes it necessary to retain pseudo-M^mere’s as 
a distinct chmcal entity 
Symplomatology In some cases all of the car- 
dinal symptoms of M6mfere’s disease — deafness, 
tmnitus, and dizziness — may occur almost syn- 
chronously In other cases any one of the three 
may antedate the other two for weeks, months, or 
years I have seen dizzy attacks grafted upon de- 
fective heanng or tinmtus of 20 years’ standmg 
And m other mstances after dizzy attacks have 
contmued an equally long time, unilateral deaf- 
ness and tinmtus have appeared When dizzy at- 
tacks precede umlateral deafness or tinmtus, the di- 
agnosis of pseudo-Mdmfere’s disease must be made 
The dizzmess of Mdmfere’s disease (and pseudo- 
M6mere’s) is of a very definite character— objects 
rotate or jump rapidly Without dizziness of this 
type one cannot make the diagnosis of M6mfere’s 
disease Patients who complam of general dizzi- 
ness with a swoomng sensaPon or an uncertam 
feehng in the head do not have M6mfere’s disease 
The next essential feature of this dizzmess is that 
it comes m recurnng attacks The onset is usually 
very sudden, at times so sudden and violent that 


421 



SURGERY GYNECOLOGY AND OBSTETRICS 


the patient b thrown to the floor tad bottei nay 
be broken. TbettUckilast bom t few tecoodi to 
nunv boon— even dayv The patient mart Be 
down at once and doae the cj-c* bet even then 
only a decree of relief b obtalrrd I have dcntt 
known of a mtient who conld pve any predpltal 
bgf cnuie. m moat Initancei, and In pnictfeaDy 
all tn the bejtnnfng the patiat b perfettly well 
between attarka. In the btrr ctmne of the db- 
eaae there may be a more or im coniUnt rtale 
of dlrrlrrw, arwaya Intenaffied bj of 

the bead. The ifiiection of movement or rotadon 
of ob}ecti doiine the attacki hai not prm-ed to be 
of any vnlne in Tocalizliig the kakn to one or tbe 
other tide Le the objet^ mar more In tbe 
directioo when the rf^t or left nerve b tnvoh-ed. 

TiM Uta, Thb b rardy ab*nt and b I think, 
fort at definitely a kohzmg tl^ as tbe 
It be Intcnnlttent or constant it may be Iz^ 
tcotft^ before, darfee, or after an attack, bat In 
perhaps tbe majority of the cues It b ajK±Eanj;ed 
daring the £xzy attAr±a. Tbe dnnttn« yaiies in 
its character it may be a rtogir^ hbsbg or ex 
pkafvenotte Tbebeguuiicngoft&iitnsiotbecKv 
podle ear U itrong presntnptlve evidence the 
•ysdrotoe b becoming bflatenl. 

ZVe/am. ThubciM) ahraytfobtotalbQtb 
most initances— at ieart in the rdathdr hue 
fUgei that we now aee— tbe bearing U of liUle 
practial vahie Tbe aadiometer cams are qdte 
raruibie bat In moat toaUnces all tones are more 
or iesi cyenly affected. Tbe deafoeai atoaDy de 
vdops alcnrly aiul Inskfloosly but It may appear 
fairly abrnpUy It b afoafl) proeimve up to a 
cerddn point after whki It b f^y rtaliouary 
however it ma\ rteadOy dimfnbh antfl it b abol- 
hbed. In aboat lo per cent of tbe cates deafness 
if bOalcral in tbe beginning or tobaequentlv Onl> 
occasionally b there ImproveiDent In theliearing 
once its downward coarse begmi. At times the 
hearing dbappcsrs Biddenly and as nddeoly re- 
toms, nit thb b tmosoaL 

\avsca sad roadfur In Dcarfy all cases there 
b TTiihnr *t tome tfnw It may ocrur in a few 
ttacks omy— osnally those that arc most severe 
— or it may be a coosbtent accompaniment It 
may be condnaoos for days and be tourdy lest 
Kvrre the ffintni-n- Names b mocn teas 
constant sr td b nsnilly more prooooDerd sben 
the votmthig b severe. 

(Mlnrr rmfUms OMd riens \ aifcnt other avnip- 
toini are not infrequently present IHpIoi»a b 
noted dniitig tbe attacks in bout ooe-loarth of 
the cases do obJecUve evidence of exlru-ocaUr 
fWW r«n be observed t the time, fhiile fre 
qoently palfcnts have sensatfeo of fnflacsi or a 


tight feehng in or aboat the affected car There 
may also be a sensadon of a doll, heavy cr even 
sharp pain which may radbte over the tide cf tbe 

beset I have even seen tbe pain referred down the 

arm and chert and from tudi a pain a dhgnous of 
angina has been made. It b <^le p^£je tint 
Ibesearerefenedsympathclicpalna. Atightfed 
log ovrr the chest has been noted a few tlm^ 
Headaches are not nneonunon. They vary in lo- 
cadoo and severity some are froaUl others tem- 
poral. or ocdpftaL 

FoOowing attacks patients msy rtatm Tie 
stsggcznig may or may not be to one rtde and if 
t oneiidelt U pastas frequently on the side oppo- 
site as on the nde of tbe sflcc^ nerve. 

Flashes of Bgfat, dark spots, rings, and dimms 
of vbke mar occur daring and after the sdearea. 
Momentary Vm cf cc c s o ocsness occurs occsskmi 
ally A singular but constantly reaming cem- 
pl^t in one patient was an intense desire to ari* 
nate and defecate so that during the attacks the 
patient was farced to Be on a beapan. 

Lateral n>'BtsgmtB, pcslthe Romberg Icm of 
comcal reflex on the CDcrespccMfing side, a pod dve 
BaMnsId, and ankle donas have w«s ocnudoml 
objective findlnfi inch ftndjngs make cce ses- 
pldous of an azideTi>'ing tmpcr 

KAtsrocis A-WD cermtsmAi. nuoKOsta 

If a patient has i w-u i iln g attacks of /iitr4T«i-M b 
which obbcts whiii or mm cciatantly tbe dl^ 
Dosb b ettber MfnCn i or pseudo-Malik's (& 
case other signs and symptoms notwithstanding. 
II tbae b an additio^ partial deafaesa in nt 
car (and the deaf ness b not doe to mIdHVt car In 
fcctioi) the dunaab b Mfnifrc i rfbease H b 
addlUoQ to the dizxy attacks there b partial deaf 
nets In both ears, the dbgnoab b bUaltrti Mf- 
nfoesiBseasc. The only other ksioo to be con- 
ddered m the (ffffertntfaJ cfiagnosis b a tamer tn 
the cereheBoponUoe angle and alccg tbe dghih 
nerve From tbe 401 patients with Mfnfere s &• 
ease that I have operated opoo there have been 
3 tnmais entirely unsuspected and all were very 
«m«n. Usuallv patioitx who have tzzmors and 
MfnRRi attacks at the same time show other 
dgos that the cBagnosb of a tumor a nmb - 
lo the eady stages of a tomof f growth 
■nH before contigaous stroctnres are tmpUcsted, 
the differential disrno«« woold be Impossible for 
both tumors and iffnltre s dbeose give ident ica lly 
the same objective trading, Le pmtial deafness in 
ooe ear In going ow the histories of scwistic 
and other Unnen in the cmbdkrpcodne angle 
quite high peroenuge gl cs tbe t>p4cal aUseks 
cfMfnfirestflsease. Asa nutter of fact tbe dlf 
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ferential diagnosis is not so important, for both 
lesions require the same operative exposure 

ETIOLOGY AND PATHOLOGY 

So far as I am aware, m only 2 cases of M6ni&re’s 
disease has a study been made at necropsy These 
were by Cairns, of London, who because of certain 
histological findmgs concluded that the cause was 
in the semicircular canals This deduction is by 
no means secure and I think is very doubtful 
There is a certam amount of pathological mate- 
nal available from the operative exposures, but 
since there is no gross lesion m two-thirds of the 
cases, some doubt remams that one mterprets cor- 
rectly the findmg in the minority of cases That 
there is an orgamc lesion is, of course, evident at 
once from the omnipresent deafness And deaf- 
ness IS referable to the auditory branch of the 
eighth nerve and is not responsible for the dizzi- 
ness, which must be referable to the vestibular 
branch of this nerve or possibly its end organ — 
the sermcircular canals Smce both the vestibular 
and cochlear divisions of this nerve are mvolved. 
It IS evident that the lesion is m the nerve itself 
and not the end organ— a lesion affectmg both the 
cochlear and the sermarcular canals, which are 
qmte a distance apart, would be highly unhkely 
It IS this fact that causes one to doubt Cairns’ con- 
clusion that the lesion is m the sermarcular canals 
Another reason for assurmng that the causative 
lesion must be in the nerve and not m the end 
organs is that the attacks are paroxysmal Un- 
questionably M^mfere’s disease is similar in this 
respect to trigeminal neuralgia and epilepsy There 
can now, I thmk, be no doubt that only a cerebral 
lesion can cause epilepsy, and there can scarcely be 
a doubt that tngermnal neuralgia is due to a lesion 
in or on the sensory root, 1 e , m both mstances a 
higher neurone, and never a peripheral nerve or 
end organ, is the site of the lesion causing paroxys- 
mal attacks A penpheral lesion cannot cause re- 
curring paroxysmal attacks Operations upon the 
sensory root of the tngerrunus through the poste- 
nor fossa disclofee a gross lesion m Uie root in a 
high percentage of cases — 75 to 80 per cent The 
lesions are of different kinds — tumors, aneurisms, 
congenital malformations, and arteries compress- 
ing the bare nen'e Sirmlar lesions have been 
found m M6nifere’s disease, though in a much 
smaller percentage of cases— about 35 per cent In 
the remainmg cases there is unquestionably an m- 
tiinsic change in the nerve From several small 
pieces of nerve removed at operation there ap- 
pears to be an increased fibrosis, occurrmg irreg- 
ularly and doubtless replaang areas of degenera- 
tion in the nerve 


On the other hand, infections that attack the 
middle ear are probably never followed by M6- 
mbre’s disease In the occasional cases m which 
the sermarcular canals (vestibuhtis) are dmectly 
affected durmg the extension of a mastoid mf ection, 
the dizziness is continuous and gradually abates 
I have not seen the recumng attacks of M6mere’s 
disease following the recovery of vestibuhtis 

From the negative side it is worthy of note that 
if Mdmere’s disease were the result of infections of 
the middle ear and mastoid smuses, it would he 
particularly prevalent m childhood when these in- 
fections are so common and when Mdmere’s dis- 
ease is almost unknown Nor IS there the shgh test 
evidence to support the thought that focal or sys- 
temic infections are directly or mdirectly respon- 
sible for Mdmbre’s disease I have never seen an 
mstance of Mdm&re’s disease in which syphihs, 
tuberculosis, or other chrome inflammatory proc- 
ess was found to be responsible for M6mbre’s dis- 
ease, and this despite the fact that bilateral deaf- 
ness IS such a well recognized sequel of syphihs 

Mdmbre’s disease is almost exclusively a disease 
of rmddle or more advanced age This favors its 
production from thickemng of the artenes along 
the nerves 

For reasons unknown the left auditory nerve is 
the site of these Mdmbre’s attacks about twice as 
frequently as the nght There is httle, if any, 
difference between males and females 

SUEGICAL TREATMENT 

Mdmere’s disease can be permanently cured by 
division of the auditory nerve This procedure 
carries almost no nsk to life Up to the present 
time I have performed 401 operations, with i 
death— the 3S8th case— due to menmgitis 

Total division of the auditory nerve destroys 
the remaimng heanng in that ear, but that is usu- 
ally of httle practical significance However, at 
tunes It may be important to preserve it, espeaaUy 
when the heanng in the opposite ear is also defec- 
tive or when the patient’s position is dependent 
upon the preservation of some heanng m both 
ears, as m certam positions on the railroad In 
recent years partial division of the eighth nerve 
has been used when there is reason to save the re- 
mammg heanng The vestibular branch of the 
nerve can be divided leaving the auditory' branch, 
and consequently the heanng, intact There is 
only rarely a hne of division between the two 
branches of this nerve so that a mathematical di- 
vision of the nerve is necessary Usually three- 
fourths of the antenor part of the nena is sec- 
tioned m order to insure total elimination of ves- 
tibular fibers It has been found that division of 
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even three fonrthi d the todltory dlririon <rf the 
Derre does not »ffcct bearing (braiae o£ redan* 
daot fiber* carryitig liinllir hmctJoiij) arid thb 
pennJti t rood mimn of lalety hi Inforlnj de 
fliuctjon of aD veitftrakr fiber* timt may be In 
Aided with Ibe anfittor fiber*. Even ao, Iractkem] 
dhiikn of the nerve u attended by a lair per 
ceotage (lopcrceot to date) of recurrence becacie 
the TCftTbalir fiber* extend even farther thiirt the 
Qneafaectkn. If a P«tieiit ha* bilateral hlfoRre* 
or paendo-ll#oftre • dlnae, It 1* necewarr that 
liactkna] dhiikci be pe tfon ned ob both tn 
order to pr eaer r e the rematnlDg defec tiv e bearing 
in the one coadllioo, or the normal bearing in 
the other 

THE orEaanoM 

Section of the aodtoiy nerve can be done al 
moat palnlesaly lo^ aneRhcila. There b 
no aematkm when the nerve b aectloaed. Alter 
the acalp has been procalnlced tbe only remalniog 
Kosltfre area b the under anrlace of the cer e i i d 
lam tmt by gentk txactlon tbe pain b very aO^t. 
However a v er tUi aneatbeaU b ao perfect that I 
ue thb ahnoat exdBctr^ A tTracal Loddon b 
made aloof tbe maatoU a^ at the tip the bdskn 
b ntrved meiUlly and downward to a point even 
with the ocdpfw nerve whldi can twaDy be 
Only a scuB cat b made, throogh tM ^ 
aert lo o of the trapedta mtiade. The fiap of moh 
de and «ltfn b resected raesblly and tba a xmaQ 
dicobi Or oral area of bone b removed with tbe 
rongeoi*. Tbe boor defect, aboot tbe die of a 
SO cent piece, b carried bteraHy a* far a* tbe mas- 
toid bat not into them. If, as occaslonaBy 
happeoi, one b opened it dmold be imme(SateiT 
aeaied with wax. After the dura has been openeo. 
the dstema inagna b ex powed by retrictiiif the 
fw^n»nTTm and Iti contents evacnaied by tearing 
a HnaD opening In the bptcanenlngeal wall Thb 
neceawiry procedure provWs ample room and per 
mlts eaiy retnetioo of the cerebcQum wltbonl 
traama. The dstema bleralb b then opeoed and 
the coDtalned fidd Is aspirated throuA a metioB 
tube. The dghth nerve then stands m full view 
A wtiiTI hook b gently pasted aroond the nerve 
which b eievati^ tbn exposing tbe concealed 
seventh nerve. TV handle of the book b then 
touched with tbe eieCtrocantety and tbe nerve b 
instantly severed. If partbl scctioo of the nerve 
b dcilied tbe book pasn under the anterior ber 
der of tbe nerve to tbe dealrrd point of dfvbkm 
and tbe amtciT b appVd In the tame manner 
At rWs vcsBCU— artabs or veins— In tbe men- 
inges or even &ectly on tbe nerve must be coag- 
olatcd and tUvided or podted ailde before the 


nerve can be safelv divided. The ladal itme can, 
but •hooH r»t, be tnfured If tbe auditory nerve 
b carefully retracted before Its rEvbkn. 

In dewing it Is important that tbe dura be care 
foDTsutareTLotbenrisebtiamebellarbenwcclnwe 
occur from tbe trauma that results frccotW 
thrust of tbe cerebelhim ■ ptrrrt the edges cf the 
bonyopeidngdijrlngvondttngcrcoctliliig Then, 
too. It ts lafer to eidode any danger of a cerebro- 
qd^fistnla. If tbe dura b defective a pcdiracu 
laled or a free mnsde transplant (from Uk uo^ 
torface of tbe tnpcxhis) b sotur^ to tbe dural 
margin. When caiefuDv and properly done the 
procedure b almost wltbont ti^ 

AfTia UJLc'i* or Dtvnxxo vmr vunncnjia 
irran o* imtvia 

If cue aadltorv nerve— or only Its vestlbakr 
rflvbloo— b (Bvmed there b so prn ua amt loM cf 
vestDralar function cf any kind, tmmcdbtdyther 
tbe opqa do o the patient may or may not hare 
tranalest, even Kvrre rilrrlnew, not anUke a Mf* 
nfoe** attack, ^hen thb occtu* it usually 
appears In a few day*. However there may or 
msv not be <£xdnm on taming the head ter a 
peim of da^ weeks, cs even iDCcths. 
tlwajw gmuaBy le sse ns and eventually db^ 
pears entirely Only occasdo^y docs thb dis- 
tsibance codUctdc In any knrth cf dn*- 
Tlimltas may or mav not dbopccar after the 
nerve b seeder^ and u 1 1 persbli 1 1 may or may 
not be Improved. In about 50 per cent ol tbe 
cases it d^ppeart completely One can asaoie 
patients that they *111 never have another attick 
of rflixlDm alto- sertksi of the nerve, If the lyn* 
drome b nnllateraJ but no promise can be made 
cmtftmlng the tfnnlHn which a sensible perMO 
learns to (finrgard. ThOT b no staggering galL 
and a perfectly n ega tive Romberg alter secBon of 
one nerve. 

Edvbkn of both vestlbulir nerves b attended 
one ratbcrsamcbixig after-effect, Le. jumbling 
objects (vimai) wba the patimt b tn motion 
as soon u the patient b at resk the cbiects are 
again perfectly clear Tbe other disturbance b 
mKertalnty when tbe patkst b walking In the 
dark. Both of these perskt though with gradual 
Iq sev erity But Doth are gbdly borne 
for the rthef of t^ dizzy speOs which are no 
longer These two dbtutbances Indicate 

the very Intimate asaodadon b e t ween the vertib- 
ttlT and tbe vlsoal apparatus In bumun beluga 
In thbcninectkii ft b interestiiig to not* that net 
Infrequently daring Mfaihre*i atticka and after 
MctSonof one or both oghth nerves, there b trao- 
slait 4fi{dopia. 
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Perhaps most surpnsmg is the fact that after 
both vestibular nerves are sectioned, the gait is 
normal and the Romberg negative Doubtless m 
human bemgs the cerebellum almost entirely con- 
trols this function and has less important depend- 
ence upon the sermcircular canals, this is not true 
m animals, to whom the semiarcular canals are so 
important that when eliminated it is impossible to 
stand or navigate It is also important to note 
that when both auditory nerves are sectioned in 
bilateral Mdmfere’s disease the tmnitus may or 
may not persist, exactly as with the unilateral type 
Concermng the two types of medical treatment 
that have been mtroduced m the past few years, 


I can only say that very few patients whom I have 
operated upon in recent years have not tried either 
or both of them without success The sjuidrome 
is one that lends itself quite well for a time to sta- 
tistical conclusions because of the marked vana- 
tions m the frequency of attacks Some patients 
wdl go for months or even years between attacks 
and what is done last gets the credit for the free 
interval — post hoc ergo propter hoc I must sa)^ 
that there is nothmg m either type of medical 
treatment but I certainly do believe them to 
be useless, and I do know that operation cures 
the disease with almost no nsk and with no after- 
effects 


MEDICAL TREATMENT OF M^NlfeRE’S DISEASE 

HAROLD G TOBEY, A B , M D , FJV C S , Boston, Massachusetts 


S INCE M6mfere, m 1861, first described a 
disease characterized by recurrmg attacks 
of vertigo and unilateral deafness asso- 
aated with a pathological condition of the 
inner ear, the exact nature of which is presumed 
to have been hemorrhage, the eponym has re- 
mamed m the hterature as M^mfere's disease His 
distmcbve contribution was the recogmbon of the 
fact that vertigo, nausea, vomiting, deafness, 
pallor, sweatmg, and occasional loss of conscious- 
ness are due to a lesion m the peripheral vestibular 
organ and not, as was then held, to a cerebral 
crisis Fortunately, M^mfere was able to demon- 
strate a lesion m the labyrmth of a young woman 
who had died on the fifth day after the onset of 
these symptoms, although death was probably 
not caused by the lesion M6mfere also called 
attention to a tendency for these attacks to recur 
and to be accompamed by unilateral deafness 
Smce that time many reports of smular occur- 
rences have appeared m the hterature, until it has 
been recognized that aU cases are not cut to the 
same pattern, the attacks of vertigo varymg m 
degree of seventy and m penodiaty of recur- 
rence Nausea, voimtmg, and tmmtus are not 
always present and varj-^ greatly m degree For 
this reason there has ansen a tendency to differ- 
enbate the milder attacks which occur without 
all the recognized symptoms from the- disease as 
ongmally descnbed, under vanous pseudonyms, 
such as Mdmfere’s syndrome, hl^mfere’s s}Tnptom 

before the Cluucal Congress of the Amencan College 
01 Surgeons Chicago October 21 25, 1940 


complex, paroxysmal vertigo, and recurrent 
vertigo 

Northmgton has put forward a number of 
cogent reasons for omittmg the eponym and has 
classified the vaned manifestations under “penph- 
eral vestibular syndromes,” M6nifere’s disease 
bemg recognized as "recurrent vestibular symp- 
toms of obscure or unknown ongm ” He also 
pomts out that the eponym presupposes a condi- 
tion without any proved paliiology and therefore 
discourages any senous search for a possible 
etiology It has been emphasized many tunes, 
however, that the condition is not a disease 
entity m itself but rather a combmation of 
symptoms which may occur with several widely 
separated lesions, such as pressure on or neuntis 
of the auditory vestibular apparatus, bram 
tumors, cardiovascular condition, infectious foci, 
syphilis, allergy, and so forth 

At the present time, then, it would seem that 
by the doctrme of good use, the term “M^mfere’s 
disease” has come to mean a sequence of signs 
and symptoms referable to the penpheral vestibu- 
lar apparatus but without any demonstrable 
pathology of this organ Crowe considers that 
the presence of recumng verhgo alone, without 
deafness or tmmtus, is sufficient endence upon 
which to base the diagnosis 

It seems unnecessary to note any particular 
violence or frequency of the attacks before the 
diagnosis is made because every patient com- 
plainmg of recurrent vertigo should be considered 
a potential victun of the disease In this way we 
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tnay be able to uotct Dtrtdv'i query at to 
wbetber or t>ot It vOl be pocdble to 
the coodKkn cariy b lU cotme and thoa coa- 
aerve beanng b iboae wbo have not auffered any 
preeioQi Una. 

PVTBOuxnr 

^Tille tbe patboJogy of the diaeaac U anknown, 
the a^TQptorDs mooM ao do>e)y tboae arldo* 
frocQ a artmnbtbn of the bbyrblh by tbe osual 
toti and ao Irritatkn or deatroctke by {rvAuo- 
matory dmae u to lotKcrt that tbe pmpbera] 
end OT^nna rntbcr than tbe crntral ooei are at 
fault. Crewe atca tbe foQowujc reiaaoi, among 
otben, for mpectiiif tbe per^^cra] avxtem tbe 
vtaUbolai lyit^onn differ only b btenrity from 
fonctknal tecta tbe bfreqoenn of vextCbahr 
i^mptoma arising from bin cranial tomora argoca 
agabst the cQkw brbg b tbe ucive or tbe 
cmtml ^‘e*tIbIllar nockl bvolv Tfrwmi of other 
«Tanta1 noTTi fa very care, choked b not 
pmest trauma of the resabolar nerve doea Dot 
caxcK lynrptocDi no patbolon haa been foond 
b nervei lectioud for ctody the ctroogcat 
TtaaoQ* for aqspectbg pnaxure and eben^l 
ebangea are the fi eq u eocy and ksgth of tbe 
reniaricmi. 

Bnmoer baa eorUriboted an mtereat in g atody 
et tbe preaent ttataa of hlkaftre'a lyndioDe. 
From an analyab of hia erwn caaei m Paget a 
diamae aa veil aa tbe caaes of HaPpCke and Cunia 
aul othen be ccododea that tbe M&tfire a attack 
cocretpenda to an attack of o dti a btema vuo- 
motociu 


VTUFTOUa 

1 ertJ{t Tbe vortlfo of Slfafere a diaeaae b 
cbaractcriied by tbe auddenneci of Ua «aet at 
any tl« of tbe day or nfgbt, and even durfng 
afcrp. TTk vUeoce ol the altacka moT very from 
a atet fWdbtaa to an o v eip o verbg vertlgOL 
which ImmetHatclT focapadutci the aobject and 
mar be accompanied by nauKa vocn l t b g. paDor 
fweati^ diarthea, ana collapac, thcae aymplonn 
contintunj for a vrnrybg ienf^ of Ume from 
mfautea to daya. If tbe patient b obaerred duiinf 
tbe attack there b bvamblv aetn a borixiMUl or 

rotary nvatagnnia, the qnict component of which 

may be b eitber dktcUoa bet b oauaQy to tbe 
healthy aide Owmi to tbe inecolaritj and abort 
duration of many o< tbe attacki, thb lymptom b 
rairfy obaerred. 

DttfMta A constant faipilrment of bearing on 
one ^ b ahraji pr eaent at acme stam of the 
dbeaae. Caaea lave been reported b which lo« 
of was not demonstrated until number 


of attacks had oammsL It b a not bfteqwot 
c j p afe p t e to find that a unflatenj deafness hu 
bear preaent for yean, dtbet \mknown to or lor 
gotten by tbe patient howeve r bereased d^ 
nm b nsuaBy evident at tbe rime of the attack. 

TU^Uits Thb b a vaibble lymptom. It b 
often prodromal and b usually onllateral If 
bilateral It b more pronormced od tbe ride of the 
greater deafoeaa. Dandy states that fa tbe prea- 
ena of bflateial deafneta an bereaae of the 
tinnltos oo cne side during a leisure b a definite 
aid h detennmbg on which side tbe lesion b to 
be foond. 

lAhyriwikimittis It b obvloujly very drffictll 
to obt^ aderprte rtmUi from tbm tests during 
a severe atlacV. Be tween seizures tW caloric re* 
•ctkns may be aornial but are uaually socoea hst 
dnniobbed and at times markedly t^cretsed. It 
b important to real Ire that whatever the grade 
the itactiona obtained, they must faO bt the 
rtormaJ patten any perverikia of thb pattern 
most be regarded as bdJeatire of a possible Intn 

patients desoiptica) cf the dbdoess b 
oltA so bdrhfilte that a comparison cf tbe lessa- 
tioos obtained by tbe caloric teat vhh that from 
wbkh tbe pa ileal atffm b frrquotly cf vabe bi 
MUhlng the dbgpoab. 

MnaaroAi. Dunveeta 

It seems neceanry to dbenss only one dnease 
ID tbe differmtial dagruTii cm account of the 
senota nature of tbe resulti vbjch maoe when it 
b not recagaized- Tbe s^mptomi of an accnstlc 
Deuroma b the eniiy sU^ any stroogiy r es e oi - 
blc Mfndre a dbeaae b ibat the vvligo aad 
dluineas are of the rceurrent t^pe and deafness 
occnia eariy The eitljo, bo»e\TT b raiel) so 
mddcD b ooaet or so se%-ae b degree as b the 
cue b hi foBic s disease the deiioess, benm cr 
b of tbe same rtpe b both coodhins. The 
lab-Tbthlce teats are aometiiDea of ose b the 
dlfibmtial diagnosis, hlaiked or comp lete 1cm 
of ^ reactions to the caloric test on cbc side, 
together with a loaa of rcnctlcDa from the vntxxi 
fMb on the opposite side whBe not pathogno- 
monic, strongly sogjcsu tbe p r esen ce cf a sab- 
titirnfisl Icsm b the legfoo of tbe errebcOo- 
pmtbe angle. Later tie dcveli^ancnt of sjgns of 
m&tciania] pr essu re and of iitvcf TiDent of other 
ixrves serves to tataUbh the dogeposb of an 
IntracnniaJ tum or 

UEDtCAL TUATMEVT 

The Iheatnre attests the effcctiveom cf msny 
BWtbods f treatment, srhidi suggests not coly 
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that the pathology is unknown but also that its 
causes are vanahle Attacks may be so infrequent 
or vary so m mtensity that one applies some 
method of treatment deemed successful, only to 
have the symptoms recur with mcreased fre- 
quency and violence In these circumstances it 
might be well to adopt the rule used in judgmg 
cancer cures, “the five year rule ” 

To facilitate the discussion of treatment, it is 
advisable to classify the disease according to its 
etiological factors These types are as follows 
systemic disease, toxic labyrmthitis, a term m 
common use among otologists mechanical type, 
non-mflammatory lesions of the middle ear, 
apoplectic type, hemorrhagic and traumatic, 
M^ni&re’s disease of obscure or unknown ongm 
Systemic disease Symptoms of Mdm&re’s dis- 
ease may occur in conjunction with some systemic 
disease, the recognition and correction of which 
will reheve the distressing symptoms Northing- 
ton cites a case with diabetes as the exciting cause, 
in which rehef was obtamed by diabetic treat- 
ment Changes m the blood supply to either 
labyrinth, developmg either sudde^y or slowly, 
may upset the equihbnum between the two and 
cause a considerable disturbance Sudden anemia 
or hyperemia brought on by vasomotor disturb- 
ances are a not infrequent etiological factor 
Endocrme disturbances may at tunes have 
some influence One case emphasizes the im- 
portance of the “five year rule ” M D , suffering 
from a typical M6m&re’s syndrome, was found to 
have a low basal metabolism for which thyroid 
extract was admmistered with complete rehef of 
the vertigo for 4 years, at the end of which time 
the symptoms returned with increased seventy 
A trial of a low salt diet and ingestion of am- 
monium chlonde proving unsuccessful, complete 
relief was obtained by section of the nerve 

Vitamins Avitaminosis as an etiological factor 
in deafness has been the subject of numerous 
studies and communications durmg the last 
decade It is not surpnsmg, then, to find that 
avitaminosis has been identified as a cause of 
M6mere’s disease Morch and Adams have cited 
several cases of the disease occurrmg with a very 
evident lack of vitamms, in particular vitamm C 

A comprehensive review by Dean before the 
Amencan Otological Societ}' in 1937 leaves no 
doubt that allergic diseases of the ear may cause 
a typical M^nifere’s syndrome, although the hear- 
ing, which is dunmisbed at the time, usually re- 
turns to normal 

Treatment of psychosis at tunes pla3fs a part m 
lessening the frequency of attacks S C H , 70 
years old, had suffered from Mdnihre’s disease 10 


years previously but had been free of attacks for 
7 years There was a marked residual deafness 
on the right side One year previously the 
symptoms returned with marked loss of heanng 
on the left side Some relief was obtamed from a 
salt free diet and ammonium chlonde, but the 
constant presence of a male nurse by allaymg the 
patient’s anxiety did more to reduce the number 
of attacks Agam, durmg the bank cnsis of 1929 
and the ensumg depression many patients pre- 
sented themselves complammg of dizzmess and 
vertigo which, no doubt, were due to nervous 
fatigue and an anxiety neurosis 

Toxic labyrinthitis Foci of infection m relation 
to Mdni&re’s syndrome have been demonstrated 
frequently, and otologists as a rule classify this 
type of Mdni&re’s dis^e as toxic labyrmthitis 
Many cases can be cited m which relief from the 
symptoms has been obtamed by the clearmg up 
of some focus, whether in the sinuses, tonSils, 
teeth, prostate, or gastro-mtestmal tract. Here 
agam it must be emphasized that deafness is a 
vanable factor Loss of heanng, a sense of full- 
ness, and a buzzmg sound m the ear is a usual 
complamt but is not mvanably present at the 
tune of the attack and may occur some tune after 
It Deafness, if present dunng the attack, tends 
to return to normal after the cessation of the 
symptoms 

Wnght has eradicated all foci of infections he 
could reach m 23 patients The vertigo was cured 
m all 23 and in 13 heanng returned to normal 

Mechanical type Local disease m the rmddle 
ear has been shown to cause the symptoms of 
M6mere’s disease Acute and subacute closure of 
the eustachian tube has at times been identified as 
an ebological factor, and inflation of the rmddle ear 
IS considered by Mygmd and Dederdmg to be an 
essential part of the treatment Vertigo and deaf- 
ness may be brought on by a thin, relaxed, and 
greatly retracted drum membrane, particularly 
when the area of greatest retraction is about the 
incudostapedial joint. 

A N had suffered from deafness and vertigo 
for several years, and this had persisted in spite of 
vaned treatments The drum membrane was 
found to be draped over the incudostapedial jomt, 
and pressure over this area caused immediate 
vertigo The apphcation of a paper sphnt to the 
area resulted not only m relief from the verhgo 
but in marked improvement m the heanng 

Apoplectic type This type of M^nihre’s disease 
IS charactenzed by a loss of consaousness durmg 
the mitial or subsequent attacks M6mere’s first 
contnbutions were his efforts to prove the syn- 
drome to be due to some disturbance of the 
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btmtntli nUlwr than to a “ccrebraj rr^t^ 
few been bdd np to tint time. Fortimitcly be 
wu We to demoQJtimte a definite IoIoq In one 
of Ml patients at postmortem 5 dayi 

a/tcr tbe ooiet of the Initki moptona. Sioce 
then vnr few complete patbologlal Modlei ot the 
labyrinth in thSi maeiie ime Tn>i<le prior to tbe 
report of HaUpike and Calna In 1938. PoiOier 
apparentlv coniidered tbe apoplectic form of tbe 
di«aae to be ahrayx doe to bemoiTbage. Flenyi 

dMcaM pracati haetf etibcf Uh tyiapOxM 
c4 u uxfilealc ten U to ejn t faj c i o< ibebrmti, «r b IW 
tooq w true tpopJcctlc ttaA It brxbt* nfi iliiileiw 
timhii, MAMb or cnhlB^ tUflBtiif f»l> . and kmAm 
deahn, er tW tadhridiu] uDtMdafywtuioMO^coo- 
Kfemes u V itTDci di^TL ConaciwM* mOj rrtmM 
atler abort Use. 

Treatment of tHs type li of Uule traU. Rest and 
Bedath-ei until tbe anrte reactMo baj eaWded 
are intfleated, and ai the oppodte labyciolb bo- 
comes accommodated all seoEiadam of onateadh 
nesa daappeor Tbe rcxoldo^ deafcKta la aiwaya 
Tei> marM or complete, a!^ tbe aem fcli calar 
CT.ntH ftQ to Kspoed to sthsuUtlem. 

ilimSirt s JImm tf tbtair ar untnnrm erffui 
Tbe more recent wuiws of >ff aftre** (Saetae have 
ttreaed tbe Importance of water end ndnoal 
mrUboGBD, from which has artaen tbe theory of 
reteadoo u an etloioclcal factor Tbrou^oot tbe 
nterature frequent rezemtee la made to the (udden 
changes in labyti&thioe prenure, eitha hyper 
tendoD or hypoteialati (eodlng to a corte^Kioamf 
hyperemia or «nwnl». Only In ttit* war can the 
tendency of tbe attacka to recur be erpoloed- 
Renri^ Interest ta the medical treatment of 
Mfn£re'a dbeaae has been athnolated by tbe re 
learcbei of Myglnd and Dedcnfing. wbo bebere 
that tbe lymptcans are dw to iooeaKd preaaure 
in tbe semldictilar win«tb and attiibQCe this In 
crease to a faulty water metabolism which aCows 
water to collect within tbe ceUs, resulting In anb- 
entaneouj infiltimtiaai and (w^oadlng of the 
flaW In the labjiinth. Tbe variaHUly of the 
lymptoms is erplalned by the varying amount of 
retention of tin fluids in a predisposed hbyiinlb. 
in partlcnlar ImTstlgaton itreai the rapid 
rariatwas in tbe abflity to learn, which is de 
pcaiait upon the amoont of water retention. 
They beflevt that this Is a Tajamotorpbeoofocooo 
from which arises vascular and espeda Sy a 
cspHlaiT dysfuDclkn. Tbeir patients suffer fmin 
a peripoe^ (flstuibnnce of the dxcolatioo as 
manifested by chilly sensationi, cold bands and 
feet, Tucanotor pbeaocaeaa which 

and go in peiodi eaaclty correspoodiug to the 
aural pbenomena, partlculaTiy dcifnesa. 


. ksmbtnkn 

to deal vma fa the lobcntaaosas Bfifenlo, h »« W ti« 

Sltobs and pmUhlj fa etlxT parts tf tt* « 

caain. te n nkaia coatkecot OS deiecth fortsaW 
f» partJcakr de#Bth f«tdai et Ua 
cavalries, as edema kiet, fa ncabeT o( tarotsat 
pBims, dwtfactly cUflen Inan oepfatiis and cxnliK fata. 
c riW s t cdeaB. ^ bars btbrted Ual fa enr pkdoai k 
naa fatnccCalar edema mind by wmta fatUic cu 
uraoak tW eafarfrid stixiati d tha temfa 

npClaiy aH 

Treatment Is tfitected toward a redoctloo of the 
edema by Jlmhikhtnj the fiuid Intake and by a 
mJt Iiec diet, and a&> by various f^jsiotbeTa 
pentic measarea. 

These prlndplei are In agreement with tM 
earlier wTitin«olFciidei, wbo In 4 YrwAffrtvk 
I* Diddk Tlurafj attnnpta to show that db- 
tnihancea of tbe water arid mineral metaboBsm 
are important pathogenetic flutoa In a number 
of ffireaset, Indodlng epflepsy migraine bTtnchlal 
asthma, aller^ dbeases and hTpertmslcai, b 
IMS Mfnftiek distmse wai aAfed to tbe HtL 
FoUes ccBtends that water and ndneial retendoa 
may be present witbout tlgns cf edeini, ujd, 
moreover without apparent eaose. Two kinds ol 
(flatnitiaoee of tbe water and mineral tartabotim 
are partinilirty met with Id these diirssrs 
“teaaH reteetm of water tad EEdoeTals, and 
moMHatlon and cceiiettJlJve local acomroktlce 
of water and minerals prerlouslr ntabed through 
tbo body ” Both redentfcsi imJ sodden tnobflin 
liao and dimhatko of retained water and mb- 
crab ghre rbe to symptooia. and the treatment, 
being (Srteted agai^ retention, militates agaloit 
any sodden mobtOzatlocL 

Id hb statoneot of goieral princtples Fotdes 
aays 


An 


ji iJkmuI fa thh bosk sa 

dlwisfuikrd ty too psnfisHtda ( ) tWt thkcofk tber 
presesi Lhenachn n dlffem p t eso B fn s, n« gbsI- 
KttmJxtm d ees uusiiiuet < to sh, 1 ■ tbe sc 

cttncii tdoo ed *«ta tad sofaenb fa oeis ociu or tbs MbcT 
hi tbs ertbe wpnfac*, sad ( ) that, ihhasffa I ■fain r 
taobca sdoas Ub g facters ais outssur ^ t ks ,<W - 
wV ^sa sBl of tbs i i y e tth s dbuutues 0ocsl 
csdocriee ceasteSaasD, deX the in ■iilsiitti d vsttr 
sod (or) fa mnrtiniB eiai 

Tbe general princhdes of treatment are largely 
dletaiy Use la cf tbe diuretic effect of a 
hl^ protrin, low aubohydrata arid low fat diet, 
aloce the last two when given b DormaJ or b 
CTCUcd quantidei are considered to favor reten 
tioG of water and mineral salta. 

Foides does not ctmsider a restriction of sodium 
fhfar^ dther feasihle or ne cemr y lie holds 
that salt b not retained 11 tbe Intake of Squids b 
restricted bat baa a diuretic action. Tberefcre 
tha only pRiltotWi in hb diet cLSiilits of an 
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avoidance of disUncUj salU foods and of an 
excess of salt with meals Tlie amount of liquids 
to be ingested is limited to about i liter, including 
the fluid content of fruits The calonc a.ilue of 
the diet is nccessanlj low , owang to tlie restriction 
of carbohadrates and fats The use of diurcUc 
drugs IS not feasible, phasical exercise and 
massage are of aailue 

Furstenberg, Lashmet, and Lathrop haac ques- 
tioned the accuracj witli aahicli tlie water ex- 
change aaais measured ba Dcderding and his as- 
soaates, and in studies of their own haae amacd 
at the conclusion tint tlie attacks of x crtigo occur 
quite indepcndcntla of aahethcr aaalcr is retained 
or lost bj the boda Furthermore, thca found 
that attars were produced ba the idministration 
of sodium, regardless of whether this w as attended 
b) hjdration or dchadration Tlie therapeutic 
indications arc, tliereforc, to permit as small an 
intake of sodium as is possible ba means of a salt 
free diet, and to preaent tlie accumulation of 
sodium in the boda bv tlie administration of acid- 
producing salts such as ammonium chlondc 
These ina estigators report the successful treat- 
ment of 14 Dqncal cases of Meniere’s disease ba 
this method, all the results being identical In 
eacra case an attack could be precipitated ba the 
administration of sodium clilonde In a later 
personal communication to Crowe (1937), he saas 
that 125 patients had been treated ba this 
method w itJi splendid results How ever, he found 
It nccessara' to hospitalize them because of the 
difficulty in controlling the diet, and because 
patients are prone to take medicines containing 
sodium In 1 case he found that the w iter suppla 
contained 30 grams of sodium per liter 

The successful results reported bj Magind and 
Dederding and by Furstenberg attest to value of 
this treatment Furthermore the differences in 
the regimens can be regulated casilj', since they 
occur in the more readilv adjustalile factors, 
namely the amount of avater intake and the 
medication 

Finally, a much simpler form of treatment, in 
our expenence over the last year, has proved fully 
as successful as any heretofore undertaken Tal- 
bott and Brown, recognizing that the regimens of 
Mygmd and Dederding and of Furstenberg were 
therapeutically successful in spite of their diver- 
gent views as to the actual mechanism, became 
mterested in the concentration of electrolytes and 
the degree of hydration of tlie blood, both before 
and after treatment, since neither of these factors 
had been studied Their second interest in the 
study of the blood consbtuents was particularly 
the level of the serum potassium They point out 


tliat in a disturbance of conduction of nerve im- 
pulses, such as in familial penodic paralysis, a 
change m concentration of scrum potassium is 
obserxed and assert tliat the proper treatment is 
.1 high poLassium intake Similarly, symptoms of 
mx asthenia graxis are relicx'cd by a high potas- 
sium diet 

In a studv of 4S patients suficnng from Md- 
niLrc’s disease, the constituents of the blood failed 
to shoxx anx consistent changes from tlie normal 
Furthermore, Talbott and Brown xxere unable to 
induce acute attacks in 4 patients by the ad- 
ministration of water or sodium salts Thej' con- 
cluded, therefore, that the therapeutic elTcct xvas 
not achiexed ba alteration of the concentration of 
sodium and xxater in the serum A further study 
of the low sodium diet suggested a possible 
alteration in tlie proportion of sodium to potas- 
sium and if a low sodium diet with a normal 
poLassium content xxas thenpcuticallj' cffectixc. 
It seemed to them reasonable to trj’ a diet pro- 
portionatclj higher in jiotassium To achiex'e 
this result, from 6 to 10 grams of potassium 
chlondc in an aqueous solution is gix'cn daily, and 
no other dieLar^ modifications arc advised 
Talbott and Brown conclude 

"In a «;lud) of 4*! palicnls with MtniCrc's sjndromc, the 
concentrations of the acid base constituents of the scrum 
were determined one or more times on 2S patients The 
constituents included total fixed ba'e, sodium, potassium, 
calcium, chlondc, total carbon dioxide, phosphate, protein, 
and non protein nitrogen Some bloods were drawn dunng 
acute sxTnptoms, others were drawn when patients were 
relatixel> S}mptom free No constant xnnation from nor- 
mal m the concentration of constituents was observed 
lour bloods, howexer, which were taken dunng an acute 
allacl showed an increased concentration of scrum potas 
Slum and a decreased conccntralion of scrum sodium 
"An attempt was made in 4 cases to induce an acute 
attack Jjirgc amounts of sodium salts wero given intra 
vcnousl} and orallj in order to produce an increase in 
concentration of serum sodium Tins increase was accom- 

f lished in each case w ithout any exacerbation of sjTnptoms 
t was concluded that neither lijdration nor alkalosis nor 
an Ucvalcd scrum sodium is a necessary accompaniment of 
acute symiptoms of Mfnifirc’s syndrome 
"The therapeutic effect of this regime has been re 
assunng It cannot be considered as a cure for all the 
symptoms, but clinical improvement has been impressive ” 

The potassium chlondc is administered in a 25 
per cent watery solution, each dram containing i 
gram of the salt The salt is usually well borne, 
but an occasional patient complains of some dis- 
tress Potassium gluconate is tolerated xvell m 
larger doses than is potassium clilonde and is now 
readily obtainable 

The precise action of potassium chlonde on 
patients suflenng from this disease is not known 
Probably the diuretic action of the salt is an im- 
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portuit tictor la hutenh^ tiie csctcUoo of ^rolcr 
utd •odhim chlodde. TaiMt aod Brown beflerc 
tiiat **lhrTt ii agndtalacaimiiDlkn of evldeoce 
wbkb (opporti tbe tiij{;e*tkn that ibe coo^oc 
ticm of the Qer.-« lmpai*e» t* probihly tnocbt«l 
with an mtinul coocentntkai of potaWom in tbe 
torroundni; loedhim. Aay altmCoo of coo- 
centntkn may npaet a deflate mecbaimzti. 

It k appojcQt toat ctodla In water and tniiwral 
ntetabofum hare yielded definite raulti and adO 
offer a fertile field for Inreatlsatlao. De^tkip- 
menti b oorknovledge of tbe Titandu abotbtV 
pranlae of IncteaalQC uaefoloexx la tbe treatment 
of MfnRre t dlieaw. 
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PRIMARY CARE OF INJURIES OF THE FACE AND JAWS 

V H KAZANJIAN, M D , F A C S , Boston, Massachusetts 


I NJURIES to the face and jaws vary widely 
m seventy The} ma} be limited to the 
most superficial cuts, scrapes, or bruises of 
the soft tissues Such wounds, although not 
senous m themselves, ma} result in conspicuous 
scars or deformities when improperly treated 
The more senous injunes are those causing 
deep, penetratmg wounds, or involving fractures 
of the facial bones They assume added im- 
portance for two reasons (i) senous complica- 
bons may develop from a fracture in close prox- 
imity to the cranium, (2) gross depressions or 
defonmties even more noticeable than superficial 
scars may result from injury to the framework, 
the bone or cartilage of the face 
The result of any such mjur} may be the cause 
for much mental distress The victim of an injury 
to the face may be permanently hampered by a 
conviction of unsightliness, whether fanaed or 
real One cannot overemphasize, therefore, the 
importance of early adequate treatment of these 
wounds, whether mild or severe, as the greatest 
safeguard agamst senous complications and sub- 
sequent deformibes This first aid care can best 
be gven in the hospital Tacdibes are generally 
available to transfer injured pabents without loss 
of time to the accident ward, and therefore m 
this discussion we will place ourselves m the 
emergency ward when the accident vicbm is 
brought m, bleeding from the nose, mouth, or 
ears and with lacerations of the face Obviously, 
after a hasty exammabon, the first duty of the 
surgeon is to control bleeding Although patients 
may lose a considerable amount of blood on the 
way, primary hemorrhage from a cut about the 
face seldom leads to senous complicabons Most 
lacerabons stop bleedmg spontaneously under con- 
bnued pressure maintained with a stenle dressmg 
However, profuse hemorrhage through the nose 
from either the septal or the nasopalabne artenes, 
may be more senous The procedure in this case 
IS to clean out the blood clot from the nasal pas- 
sages and pack with stenle gauze saturated with 
a solubon of adrenahn chlonde i 1000 If this is 
not sufficient, postnasal packing should be re- 
sorted to 

After the bleedmg is controlled, the surgeon 
has a better opportumty to examine the pabent 
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carefully and make plans for further treatment 
Of pnmary importance is an evaluabon of the 
pabent’s general physical condibon In certain 
cases It IS best to postpone immediate operabon 
If the pabent obviously is in shock or has lost a 
large amount of blood, operabon should be post- 
poned unbl transfusion or intravenous fluids have 
decreased the risk from further surgical trauma 
In every senous injury, particularly of the upper 
half of the face, we must keep m mmd the possi- 
bility of a cranial injury, and if there are any 
s}'mptoms pombng m that direcbon, consultabon 
wath a neurosurgeon is indicated 

Bleeding from the nose may be due to a frac- 
ture involving the cnbnform plate, this may 
eventually cause leakage of cerebrospinal flmd 
through ^e nose When the latter is mixed with 
blood it may escape deteebon Bleeding from 
the ears may be due to sunple lacerabon of the 
bssues of the ear canal, which is not senous, or 
it may be due to a fracture of the panetal or 
temporal bones If there is evidence of bram in- 
jury, such as a penod of unconsciousness, head- 
ache, or vormbng, it is best to postpone any im- 
mediate operabve measures even though the clas- 
sical symptoms of shock are absent 

Fortunately, the great majonty of mjunes of 
the face are not senous from the standpomt of 
life and death, and are subject to immediate or 
early surgical treatment In this respect, our 
mam object is to re-establish the function of the 
vanous bssues of the face and jaws and to elim- 
inate or at least to minimize the visible deform- 
ity Here, even at the nsk of oversimphficabon 
of the problem before us, I shall discuss the 
methods used first, injuries of the soft bssues, 
and, second, mjunes of the bony structure of the 
face 

XNJtTRTES TO THE SOTT TISSUES OF THE FACE 

The ideal time for sutunng soft bssue mjunes 
of the face, such as are seen followmg ordinary 
automobile acadents, is immediately, or at least 
within 5 or 6 hours after the accident At this 
stage m most cases, acbve infecbon has not yet 
set m The mvasion of micro-orgamsms from the 
skin surfaces or the mtroduebon of others by 
foreign bodies is limited to the surface of the 
wound and is easily controlled by mechanical 
cleamng and d^ndement 
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In treatiM a »ap«TficIil woond, tie principal 
aim ii to maie tie nacltfnc u [ncoo^iicuoQ* 
aspQMltie. InUlMgrat wuxica] prpcrd uf e wfll tw 
mocc readUr oodctitoocl if ire analyze of the 
pcotjemi of aouad 

I Other licton befng equal ooD-infccted 
wounds wDl heal in a better tear tVnn even 
mildly infected wounds. 

r Cmtbed and braised woctod ed^ become 
easDy infected, and ther ef ore have poor betllnf 
power 

$. Children and young adults ibow a greater 
cipsdty to resist blectkxt and the datoea heal 
readily bat riinkal obiemtioD ilurwi that they 
are more pnne to the famtatke of larger scats 
than are older peof^ Therefore, we nnist not be 
dinppouted u a carefully sntu^ wound Uter 
derdopa cocspicoous tcarv 

4. Certain areas produce better scar Ones than 
others. For tratance, faceratioot <nei the fore 
bead, temporal legioo, over the noae, and to a 
le s s er degree orer the eh ha snd iaunediate aeigb- 
borhood of the Ups show Less rliibk sctxUoea ll^ 
those ce the cheeks and tide of the face. Wber 
erer there Is a madentdf bard base and dense 
dsaoes. the scars win be tern vtdbie. 

5 The dl r e c d o o of the Item ted sroand wfD 
somewbat InduoKe the scar Use. Bothmtal 
sous over the cy^Ids tie slmott bcrmsfacpons, 
yet vrrti^ sem wiO loTarisbly caose retnedoa 
of the eyelid. Slnilnriy scars exteuditg parsOcl 
to Uk sl^ hoes are utoail^ the least coQsacoooa. 

6. Long, stiai^t scar hnes are noosUy man 
conipiawoi than broken, ^gzag’’ lines. 

7 Finally we mnilrrmfinher that what makes 
the healed wound coDspecuous h not so mneb the 
presence of the scar u the ^ that the scar Is 
Oily to dfftnrb the oonaal contoor of the rejko 
where it Is located. A d e pc ewed oc derated scar 
causes shadows whkh accentuate its presence. 
Moreover dlstcrtiaa of the aoemal ooUioe of the 
ofbtcnlaris oris, the eydids, or the nostrllt result 
Ing from indifferent saturlng. from Infectkn, or 
from cCDtractnrc of the scar Uoe letds locon^ 
nous deformities. 

Therefore rince we know that wr cannot pre 
vent theeafsteoceof ascarfinCjSS that fs natures 
method of repiir our primiiy aim shoold be to 
rt-fona the ttssaes so that the normal cooUwis of 
the face will be preserved. 

Offratm fr»uditr$ i» fruiurj rttmMi In sU 
woondi that are deep, oc grossly cooum^ted by 
dirt from the street, tetanus antilnifn is Imme 
dfcudy gfren. , , , 

The srustbctic of choice for use in the Imme 
diate so taring face wounds, is noTOcahi eftber 


locally Inhltrated shout the turroundmg t Ww cf 
the wound, oc Injected directly Into the sensory 
nerve wppJyiM the region. 6ascral snmhttii 
is used for cfaddfTP and adults of n er r om tan* 
penment When the regko b thoroinhly a«»- 
tbetlxed the forgeou Is b^cr able to erarnffy . the 
extent of the wound. The first fanpoctant step fa 
first aid operative proced ur e b a ccsuplete n*- 
chanfcal rjransfng of tbe field of operaiioo wfifi 
soap and water s^thmacardTnlaanilnatlaQrf 
aD the pockets of tbe wounds for foreign hodlea 
If a thorough <■Il»an«ing >rfth soap and water has 
been docev strong ant^tics soch as Icdme are 
not coly nna tccas iry but may be lojorloci to 
dcCcate tfssoes. Tbe next step b the removal cf 
aB the bked dots and dAridanent— which ccB' 
sbu of redfioQ of all tbe loose particles of 
and brabed mrfaccs of tbe wound. Thbpc o ced nr s 
will ehminate most of the Infected tbsoe and leave 
acleanoitsarfactfornturing Adequate berao- 
taab b the next Lmp>artant step and cannot be 
over emphasized Boded futures may be osed te 
eUndnaU dead q«re and to get good contact of 
the deeper dames. When a series of buried »• 
hnes ore apphed to the wound the aMn suEfrea 
should be ntnred with many fine sdtehes witbeot 
tensioc. Latrir it has beta my roudae p u a cri ttre 
(0 avoid strait Hoe nturug ia w ou a is errer the 
mobile parts of the face and m vertical cats of the 
milds and boa. lostiad 1 have used a brtiken 
Im with a serus of small zigzag fiapa. There 
nit has been gTstUyfag porticukriy In lertkil 
scars of the opcer and bwm cyclidi. 

ITsaadr wtu hrj tf (U u Sometlmrs in s 
Isrented wound there Is a ctznplete losa of tbsoe, 
and if tbe loasb limited to the lain, one b justified 
In attempting an immeefiats pkstk ckaore by 
mrm of a fm OT pctSclc giajL However socn 
cases are osuaOy k infected that it Is necesmiy 
to poslpooe rep^ imUI a bter date. 

L*J$ fnwury snlvix{ JvotaD face wounds are 
cut wounds ready for ntoring In fact at 
the ttmg of hospital admittance a good rasnv 
wounds are already edema too and faWtro. 
There b a great temptaiioo to repair tbe laceisted 
rimv as aocn as poasible, yet ooe must remember 
that lotnring of even iruJdly infected wtwnds 
never gives a good coaroellc result and compDca 
tko may even be caused from too early ciosttre. 

Tbemon, it Is fortunate in such cases that 
there b a brad scope foe late jwimarr suturing 
Thb cocsists of (i) thoroagh rocefaniesi ciesns- 
fng of tbe wound { ) appucatloos of frequent 
hot boric add foorentall^ (3) maintenance of 
free drainage of the wound. Experience hai shown 
thateiwobudlj Infected and brabed fadal wounds 
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can be made ready for sutunng m from 2 to 10 
days by this method 

Powder marks and foreign bodies Small par- 
ticles of dirt and powder scattered superfiaaUy 
under the skm present a distressing picture In 
some cases the skin has been scraped along m the 
dirt causmg loss of the outer layer of skin in a 
limited area, with very mmute particles of dirt 
producmg discoloration of the bruised area In 
other cases, particles of powder are peppered over 
the face leavmg scattered discolored dots over the 
entire area, often seen in emergency wards follow- 
ing fourth of July celebration These mmute 
foreign bodies, if not removed immediately, be- 
come encapsulated, leavmg permanent marks 
In a day or two after the accident the pomts of 
entry are still open, therefore, it is imperative 
that vigorous treatment be msUtuted at this time 
Treatment should consist of vigorous mechanical 
cleansmg of the entire affected area with soap and 
water and a stiff brush, and the marks that are 
deep and not accessible to bristles of the brush 
should be scooped out with the pomt of a sharp 
knife To do this, it is necessary to subject the 
patient to a general anesthetic It may be a tune 
consummg operation, but it is mdicated m view 
of the gross disfigurement resulting from neglect 

Injuries involving the bony structure of the face 
In a short symposium of this type it is obviously 
impossible to make more than superficial reference 
to these fractures 

Wounds associated with fractures become a 
more comphcated problem to treat The patient 
usually feels the effect of the mjunes and has 
more pam and discomfort, if the external wounds 
are commumcating with a bone mjury, which may 
be contaminated by oral and nasal secretions 
Infection takes place more rapidly However, 
there is no countermdication to primary sutunng 
m the presence of fractures provided that such 
a procedure wiU not block free dramage 
Treatment of fractures of the facial bones Early 
and adequate immobilization is perhaps the first 
pnnaple m the treatment of these fractures 
Mampulation is most successful when the frac- 
tured parts are loose, as the patient is immediately 
made more comfortable and the spread of infec- 
tion IS hmited The emergency ward may not, 
however, be equipped with adequate faahbes 
when speaal apphances sometimes have to be 
constructed A delay of a few hours may not be 
important but a delay of many days may render 
reduction of fracture more difficult or impossible, 
the resultmg malposibon of the fragments may 
distort the funcbon of the visual or lacnmal ap- 
paratus or create malocclusion of the teeth 
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Malar fractures The majonty of malar frac- 
tures are simple impacted fractures, the bone 
bemg pushed down and back with considerable 
depression over the zygomabc prormnence No 
funcbonal disability results from such a fracture if 
it IS left untreated unless the zygomabc arch is 
pushed agamst the coronoid process of the man- 
dible However, loss of the normal prommence of 
the zygoma is quite conspicuous after the swelhng 
and edema of the soft bssues disappear The 
most favorable penod for the correcbon of malar 
fractures is dunng the first week foUowmg the 
injury After that period it becomes mcreasmgly 
difficult to reduce tiem 

Commmuted fractures of the malar bone are 
often associated with fractures of the maxiUa At 
times, m combined fractures of the malar and 
maxilla it is impossible to correct the displace- 
ment of the maxilla unbl the depressed malar 
bone is brought to its normal posibon The crush- 
mg nature of the mjury may cause infecbon of the 
maxillary smus, lower the level of the floor of the 
orbit or cause permanent diplopia The mam 
problem in such fractures is to take measures 
agamst possible mfecbon of the paranasal smuses 
by estabhshmg adequate dramage and immobih- 
zabon of the commmuted parts by the open 
method The maxillary smus must be opened and 
dramed and all loose or disturbed parbcles of bone 
removed The depressed fragments then may be 
pulled upward and outward by passmg a wire 
through a dnU hole m the mfra-orbital ndge and 
connectmg it to a firm headgear with elasbc bands 

Fractures of the nasal bones In discussmg frac- 
tures of the nasal bones one must mclude the 
effect of trauma on the vomer and carblagmous 
septum, and lacerabons of the nasal mucosa 
While the average fracture may not cause any 
impairment of funcbon, not infrequently the dis- 
torted septum and the adhesions of the soft bssues 
withm the nares cause obstrucbon to the nasal 
passages Therefore, m treatmg nasal fractures 
I would hke to make the foUowmg suggesbons 
(i) Any blow to the nose causmg epistaxis re- 
quires an x-ray exa min ation, as m simple frac- 
tures there is often enough soft bssue reacbon to 
conceal the depression of the nasal bone and con- 
fuse the diagnosis (2) The fracture should be 
reduced as soon as possible after mjury, espeaally 
m children as their bones heal very readily, and a 
postponement of a week may be too late (3) Frac- 
tures mvolvmg the carblagmous part of the sep- 
tum should be corrected withm 24 hours (4) Lac- 
erabons of the nasal mucous membrane should be 
carefully sutured to their ongmal posibon and 
supported with frequent loose packmgs (5) Frac- 
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Fig 3, left Case s Photomphs taken i month after Fig 4 Photograph of same patient taken 6 years after 
primary suturing Immediate but careful surgery has been accident. A secondary hp and nasal plastic operation was 
earned out, and a good cosmetic result should be obtamed performed m addition to primary sutunng after injury 


The patient made a good recovery and was discharged 
from the hospital 9 days after the operation At this time 
the scar lines and the moderate distortion of the left comer 
of the mouth was less than had been expected, and an 
eventual good cosmetic result could be predicted (Fig 2 ) 
Case 2 H 0 , female, 16 years of age This patient was 
thrown from a horse November 24, 1934, striking her face 
against a stone wall and sustnming extensive lacerations of 


the face, in addibon to an injury of the spme She was 
unconsaous for some tune Examination a fen hours later 
shon ed a deep, lacerated wound extendmg from the middle 
of the forehead donn over the bridge of the nose and over 
the upper hp to the vermilion border Fracture Lmes n hich 
involved the nasal bones and extended down to the maxil- 
lary process could be seen quite plainly The laceration 
extended into the nasal cavity, separating the mucosa from 
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THE LATE CARE OF SEVERE INJURIES OF THE 

FACE AND JAWS 

EARL C PADGETT, M D , FjV C S , Kansas City, Missoun 


T he ways m which an injury may be 
inflicted to the face and jaws are quite 
diverse, and, therefore, the resultant 
lesions are of a protean character Al- 
though such injuries in the past were en- 
countered commonly, within recent years they 
have become more frequent, largely because of 
automobile accidents Usually, a woman is the 
guest passenger when an automobile accident 
occurs and has not, therefore, the protective 
support of the steenng wheel to prevent a non- 
supported forward lurch 

Often, severe injuries of the face and jaws 
are more tragic than the oftstressed fearful- 
ness of approachmg death Especially, when 
the victim is a woman, the long years of men- 
tal agony that severe faaal deforrmty may 
cause are deservmg of our sohatude, and even 
m men the psychological handicap imposed by 
faaal disfigurement may bhght a promising 
career 

Whenever the circumstances and condition 
of the patient permit, most mjunes of the face 
and jaws should be subjected to immediate or 
early reconstructive procedures It is, how- 
ever, common knowledge that often these acci- 
dents are comphcated by severe mjury else- 
where From necessity, therefore, it may be 
advisable to delay a reparative operation The 
tendency for early swelhng to develop and an 
excessive edema to be manifested after injury 
IS liable to cause the mexpenenced surgeon to 
overlook a depressed fracture of the upper 
faaal region Careful physical and roent- 
genological examination, however, should pre- 
vent this latter aU too common mistake In 
the upper jaw region, neglected severe healed 
mjuries are especially difiicult to treat As a 
rule, however, if the surgeon uses judgment m 
the selection of the methods at his command, 
his effort will be well justified 

From the Surgical Department, University of Kansas Medical 
School 
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The four general procedures which one has 
at his command m the treatment of these de- 
formities may be expressed bnefly as (i) re- 
placement of displaced soft tissue or bone, 
(2) substitution of soft tissue or bone, (3) ca- 
mouflage of the deformity by the addition or 
the insertion of various substances to build 
out contour where replacement or substitu- 
tion IS not expedient, and (4) artificial mtemal 
or external prosthesis The general condition 
of the patient, extent of the lesion after care- 
ful physical and, if necessary, roentgenological 
examination, the availability of the tissue re- 
quired for reconstruction, age, sex, and status 
in life are the most prominent factors which 
will influence the surgeon m the selection of 
the course which the reconstruction will foUow 

OngmaUy, many of the mjunes of the face 
and jaws wluch present themselves late were 
of the compound vanety Therefore, m actual 
practice, the care of the deformity of both the 
soft and hard tissues must be considered more 
or less inseparably But for purposes of dis- 
cussion, it would seem advisable to speak of 
mjunes of the soft tissues separately from 
those of the bony structures 

SOFT TISSUE INJURY 

After the ongmal lesion has more or less 
healed, the individuals demandmg reconstruc- 
tion of the soft tissues of the face or mouth are 
of two types (i) those m whom there has been 
httle or no actual loss of tissue, and (2) those 
who have suffered sufliaent loss of tissue to re- 
quire the addition of some substitute matenal 

In the former group fall those mdividuals 
with wide or depressed scars (Fig 1) and those 
m whom the soft tissues were not replaced or 
held m their proper position which may or may 
not have been properly sutured at the proper 
time Following a facial mjury, m some m- 
stances when the soft tissues of the face are 
severely lacerated or contused or both, it is 
advisable either to allow the wound to heal by 




»«ondaiy Intention or to approxinute the 
tbiue* very loojeh For wch Wkwii. ai a 
rule after careful exanon of the scar nublka 
tion and readjiatmctit of the deeper tiwoea, 
foDoired b) proper deep and tuper6aal ap- 
proximation tul resutuilng of the wout^ 
latkfactory contour and a hairline acar of the 
skin ma\ be of ered (Fig i a and b) 

^lien sotnre max^ are present foUorag 
careless primary suture or late withdrawal 
the lutiOTs, the surgeon is likely to be more 
cmbairaxsed because of the nCnre marks (Fig 
3)whichcaiinotbereTDo%-edthanbi thescarol 
the pnmar} Injui> which as a rule can largety 
be obbterated. 

Healed “trap-doori flaps because of the 
original bei-rfling of the edges of the flap pre 
sent a specia] p^lcra (Fig 3 a and b) Due 
to the undcriving scar with its tendency to 



Fl( 1. &rvm mi MUM Can is bfck Mitch muls an 
per* hUj t* emhUTSB th* wttW vbfD h« tlcnptl 
•coewUrj rvptir thu the acar in lb* lotan Em. 


undergo contraction and the thin edge of the 
derma whkh lends to shrink, a humped-op 
pad of skin and nbculaneoos tissue snx 
rouoded b% an unsJgbtJy scar tends to form. 
UsuaDv one raa> rt^r this defonnity bv re 
raldng the flap eiming the utideri)'lng scar 
and reiDo>dng the drcum fereotial edtbetial 
and dermaJ edge so that a right angled stlp 
edge Is obtained The outside drcnmferestltl 
epithelial nm also should be cut to a right 
angle Two small V -shaped exossora toay be 
made at other end of the borseiboc'shai^ 
external tlTCumlertnce to lunil Its length. Ihe 
■kin edges of the two borsesboc-ihaped bia 
sions ab^d be carefully ipproxbnat^ and a 
pressure dressing applied. This should be left 
m still for lO dait. 

TogalnasatlifactoT} reconsUuctioQ In that 
group of faidividoals m whom the loss of soft 
tbsue has been coQsIderabtc the surgeon imM 
take Into consideTabon the breadth and depth 
of the Ion and whether or not the full thick 
new of soone structure nefa as the ala, check, 
or Gp has been destroyed (Fig 4, a, b, c, d) 
For the repair of large surface defects, gener 
■11} asUa graft of a suitable die and thickDcss 
foe the area and rc^on to be ccrvTred i pref 
erable to a skin flap (Fig 5 a and b) Mncn, 
howe^'e^ a swinging adi-mncement skin flip 
from the immediate neighborhood as advo- 
cated by Esser and Imre Is uUlixable It wiD 
sometimes gi\T the most perfect result obtam 
able because of the natu^ texture and color 
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Fig 3 a, left, “Trap door" flap of bp and nose The surgeon rvas handicapped at 
the time of the operation by the amount of edema and s\\ elhng b, Result se\ eral months 
after rearrangement of bssue as described m text for “trap-door” flap 



Fig 4 a, Loss of about tno thirds of loner hp An artery flap from the left upper 
hp and cheek consistmg of full thickness of hp and cheek n as turned mto lower hp 
defect It IS possible this could ha\ e been done early b, Result 3 months after opera- 
tion c, Almost one third of full thickness of nose w as remoi ed Lateral nose rebuilt 
by means of a skm flap from the forehead The flap n as lined n ith a thick skm grafL 
d, Result 6 months after completion of operation 


of the skin of the advanced flap For the re- ons), a comparative!}’' thin skin graft is pref- 
pair of surface defects such as those causmg erable In the past, thm skin grafts have been 
ectropion of the eyelids (Fig 5 , c and d) in considered preferable for the correction of 
which the circular fibers of muscle are near the ectropion of the hp, but smce the develop- 
surface (orbicularis palpebrum and orbiculans ment of the calibrated deep mtennediate skm 
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FV ^ EcUcU nr at Uet. 8cu odwd 4^ lUs gnlt «ppfcd l Kc 
Kih M TtutkNtt opentkA. c, d,VUikcd tnnfW o( )o«rT CT^ aod nrcd 
Mt diack. Comctlan ca*d« hj maua at lUn lUa fn/l ij^plbd cn cr 



Fv 6 4, b, Fl>a<ri(T*ph bk marked dotJidal coo tiartan d tW kncf 

mntal rrtkm, tbt Mck, the npp n dnt, tk* rifkt uSK tad Ik* ri<bt dbcm rrpnk 
Tkr** 4 0 * DccmauT to t a n ett tid* ddonat^ tad deep iitftrnrdht* tU* 

frafu. joit at *a lock b tMrC****, wb* «wd I* nmet tka CDCtnctxrw At «*ck 
CfmtliMi, nd “tike* eccomd bat tken •• ctrtab uamt oC p^aoToeat c»' 
tKc ar t- pbAtarfpb* tkoa mtbat bdact epe«tiT« fmxvdtm tr* T»ritii*J 
aad 4 TwitV* afur 5a Uat openukxL c, Ckatmial ddormojr et tke km Rpalrndj 
nA it^rrr xr rn"^*^^^****^ ^ motj rJ lifa flip facttlk* tot wx i d, Kemb »rv cnl 
BOO tb* dW ccKi(drtlae cd cpentkm. 




PADGETT LATE CARE OF SE\^RE INJURIES OF FACE AND JAWS 441 



Fig 7 a, left This man had lost a good part of the supraorbital ndge and frontal 
bone Correction ivas made by laying back skin flaps over the area imd inserting a 
cartilage transplant of the proper shape to bring out the contour b, Result 2 weeks 
later_before the eyebroa grew 



Fig 8 a, left. Lateral deviation of nose due to lateral bloa Result after chisellmg 
the nasal bone from the maxillary processes Two aeeks after operabon, a head cast 
a as apphed mto ahich a doubled wire a as mserted in such a manner as to press on a 
felt pad over the lateral side of the nose to hold it in posibon (sec Fig 9) b, Result 
seN eral months later 


graft cut in the last quarter thickness of the 
skin, practically all faaal surface defects of 
any size, save those of the eyehds, have been 
resurfaced vath this new graft with results verj-^ 
much supenor to those previously obtained 
(Fig 6 , a and b) 

■WTien there is a moderate contoural defect, 
a skin flap usually wfll give a result preferable 
to a skin graft (Fig 6 , c and d ) The conten- 


tion of Mahniak that if one takes a flap cross- 
wise of the forehead and pulls the neighbonng 
skin together by successive steps ivithout using 
a skin graft to cover the forehead defect prac- 
tically no scar is left on the forehead, is a point 
of value when considering the site from which 
one IS to obtain the skm flap 
For the reconstruction of organs, for build- 
ing a part requiring two soft, phable, epithehal 
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FIf & a, Hnd at*t hhdtnUnl ba torrt •»••• 
al catp id f the aoac \ Ceh pad b banted bcoeub tiM (n 
— u rfSclRit ud tCT otjplra J ppttasc* kkb taty be p- 
pfird )oKt bdara aitlao ttaru tben b Irft an aboert 

surface* tnd tome thick n«* and oa a direct 
corermg for cartTUfe tad booe t tkm flap ht* 
no competitioQ 

\i PKteriU pointed oct B»re than two 
decade* ago it U necetton that there tfaould 
be adetjuate boccal tad Itbtal tuld to that 
both jawt, lipa, tongue, and cheeks cu per 
form their aataral and proper functioosof both 
masticatioa and speecL ft U obo oececurt 
that adeqaate lula should be formed m order 
that arti&dal dentures mat be worn For 
Intia-oral contraduies in the told particular 


U the method of anpljdng an outlit item 
•km ^t as devised tn \I aJdron aod PidteriU 
has distiact adwtagei 

nLvcTuiu: DErommns or toe boxe 

To correct late sei-ere Injune* of the boo) 
framework of the face and jiwi rucentfuDy 
one must undenlaiid the esteoUal natare of 
the original lesion. Probablj if the matter U 
discusted In a rtgtonaJ ftdiion more danty 
win be offered 

FtnitaJ WTien a healed ijTnptcanlm de 
prctslon of the frontal bone a Ixmy kw of the 
supra-orbital ndge (Fig 7 a and b) or u 
actual loss of substam of the frontal bone Is 
present as a rule the easiest aod best correc 
tioo b gim when the superimposed tllo flspa 
art turned back and a woperi) beiTDed and 
fitted Butogeooos carmsginous inlay graft b 
stepped in the edges of the defect and held 
b) tome trpe of fud^ suture. Ooe shook! not 
attempt sneb a reconstructioo until at least 
6 months have elapsed after aa% evndeixs of 
lofectioa For a cimjlar km of substance of 
the frOQial bone Mclodoe bas bees most 
tatb&ed with a booe plate takes from the 
inner aspect of the fflae bone He points out 
that the oatoral configuration of this pUte b 
that of the forehead 

\ orti henn Two datinct types of late 
nosa] bone fractures are seen, the uncorrected 








PADGETT LATE CARE OF SEVERE INJURIES OF FACE AND JAWS 443 



Fig II a, left Crushing compound fracture of the nose E^aired by inserting 2 
superimposed pieces of cartilage at two different operations The second one was a 
right angled cartilage b, Result after operation 


lateral fracture due to a lateral blow and the 
old telescoping fracture due to crushing fron- 
tal blow 

Unless the insertion of cartilage or bone wdl 
be necessary for correction, fracture deform- 
ities of the nasal bones should be attacked as 
soon as possible Within 3 weeks, manipula- 
tion IS often successful As time passes, the 
tendency is for the septal cartilaginous and 


bony partition, as well as the bony structures 
of the arch, to become fixed m a distorted 
position The septal cartilage may hquefy 
Secondary changes tend to occur in the alai 
and lateral cartilages which may prevent cor- 
rection even when the mobilization and dis- 
impaction of the bones have been thorough 
Thus, the problem of correction is comphcated 
after firm consolidation has occurred by the 
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TktdapliccdbaM u ntetn •d. ( 4 CMftAntrt ) TW uiUrievdxtkwM bri ttb 
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tbi (arheui A proiCbaii ww gard to hoU (bi farwd. b, A tel cgcntiee 

to nke tbi «Ut hM bccBdocNiftirtUiptefifiipb w«j tite te k«\ kran* 
iU« u get tbi pukol tB retvn M 7«t dM pteaptpli. 

fict that bony manipuUtloa tlcce b Dott tbe time of mobiUxithxi and dlrimpacrton of 

anlikel> to le^t m a ftxaigbt note wiUi an the nasal booet. Hnlrd lateral db^iaamDents 

adequate alnra> unlcaa tbe Kptom u cor and enrrature* of the nasal arch and aqitum 

rected either as a prellmJnary operation or at should be treated by freeing the nasal boaet 
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rig IS a, left Fracture of anterior maiulla resulting in lonenng of the eye globe. 
The ey^d cannot be opened because of a conjunctival symblepharon A cartilage 
graft was inserted subpenosteally aboie the lowered supraorbital plate to elevate the 
eyeball and to round out the face antenorly b, Final result seieral months later A 
plastic operation was done on the conjunctiva to alleviate the symblepharon The 
symblepharon was not entirely allevuatcd Smee this photograph was taken a skin 
graft has been inserted into the upper sulcus of the conjunctival sac to free the sulcus 
contracture which limited the mov ement of the upper eyelid 


from the maxillary processes tvith either the 
chisel or a saw (Fig 8, a and b) In the more 
severe types comminution of the nasal bones 
should be radical Whenever necessary, the 
nasal septum should be treated by judicious 
cartilagmous section or submucous resection 
In certam mstances it is advisable to free the 
septum at the nasal spine When one side of 
the nasal arch is too long, a wedge of bone 
should be removed from the base of the longer 
side As a rule, when the disimpaction and 
mobilization is thorough, there is so shght a 
tendency for the nose to return to its former 
position that it can be kept in position by 
means of one of the many simple external 
nasal sphnts commonly used after rhmoplastic 
operations When one of these sphnts is m- 
suffiaent, sometimes a through-and-through 
fine steel wire may be utfiized to hook over a 
dental roll or rubber tube on the side to which 
the deviation tends and over a cuspid or bi- 
cuspid tooth on the opposite side At other 
times, it may be wiser to apply defimte lateral 
immobilization by means of a head cast from 
which projects a double heavy wire which lies 
along the lateral side of the nose Beneath the 
wu-e IS placed a felt pad (Fig 9) 

Generally, it will be found to be a useless 
gesture if one attempts to reduce a late teles- 
copmg fracture of the nasal bones If the base 


IS too markedly broadened and splayed, it 
may be wise to narrow the base previously to 
rebuilding the bridge by sectioning the nasal 
arch at the maxillary attachments after sec- 
tioning the nasal arch in the midline The 
septal deformity also should be alleviated at 
this time The real mandate in addition to 
provision for a free airway for the correction 
of healed crushing fractures of the nose is 
elevation of the bridge or bridge and tip by 
the msertion of an appropnate autogenous 
transplant of cartilage or bone and cartilage 
When the tip is depressed, and the aJar base 
broad, a nght angled piece of cartilage, the 
lower end of which impmges on the anterior 
maxilla in the region of the spme after it has 
been rongeured away, is indicated (Fig 10, a, 
b, c) Not uncommonly, the insertion of two 
tlucknesses of cartilage are necessary to gain 
a bndge of the proper elevation (Fig ii) 
Whether or not both of the cartilages are m- 
serted at one sitting wiU depend upon the de- 
gree of mobihzation of the soft tissue possible 
to obtain 

If a septal operation is required, it may be 
done either at least 2 months previous to 
the cartilage transplant or postponed until 
after the cartilage transplant has had suffi- 
aent time to be thorougMy acclimated to its 
new bed 
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MaiiirrytomaUcccmpfftntd Tlte mfiUr bone 
IS chsractenxcd by a central thick heavy bone 
gtandlng on fonr wcatcr bonv rapports — 
fronts!, ortatsl, maiillarv and sj-gomatfe. 
Blows from different angles produce cooiIdcT 
able variation In fracture hnea Most often, 
the bcoic IS displaced inward downward and 
backward, and b likelv to be aoroewhat ro- 
tated \3 a general role there b comminution 
of the mwTTlT ii which often results m destruc 
tion or depression of the mfra-orhital plate 
which if tmcorrcctcd rcanlts In downwara dis- 


placement of the globe of the eye with dbJo- 
pia. The fint detnsion the rargeon Is called 
upon to make is whether tieatment b to begm 
with an effort at disimpaction and clevatioo 
of the malar maxillary displacement or whether 
treatment bi camouflage Is advisable bysoper 
impoamg some ffUIng matenal rach as derma, 
temporal muscle (GUhea) or cartflsge above 
the bone beneath the skin and subcutaneous 
tiataea. Uioally If dbplacement b severe 
Bome camouflage treatment wfU cventuaDv 
be necessary even if fair repontson b obtained. 
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After union has become firm, replacement 
by means of leverage without dividing the 
points of union is as a rule unsuccessful Suc- 
cessful efforts at replacement will largely de- 
pend upon accurate diagnosis of the position 


Fig 17 a, Wire passed around the mental region of the 
mandible because of a bilateral fracture of the body Jaw 
edentulous Wire passes through palate, over maxillary 
nasal surface, and beneath the lip b, Head cast with heavy 
projecting unre to abich is attached a fine steel wire passed 
through the mental region of the mandible This woman 
had a bilateral malunion inth open bite of long duration 
Sunple interdental wiring of the teeth was insufficient to 
maintam occlusion c, Pulley traction after old bilateral 
malumon of the body of the mandible to stretch the genio 
hyoid muscles This is sometimes necessary 

of the fracture lines, and the type of fixation 
used to hold the bone m position after disim- 
paction and repositiomng 

For disimpaction, a double approach is as a 
rule necessary (i) from beneath the upper lip 
across the anterior maxiUary wall and (2) 
through an incision m the upper temporal 



Fig 18 a, left External parallel loss of bone causmg a contoural deformity Cor 
rected by the insertion of an autogenous cartilage graft b, Result several months later 
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region *o tliit a cfiiad may be pawed posterior 
ty to the temporal muade to a point bduod 
the malar bone These approaches also aHow 
one to pry the bone fonrmrtL 

In sevT^ cases, the bone bu been reposi- 
tioned and held m posbon bj means of a fine 
sted wire wluch U passed through the bone 


and attached to a pirojecting heavy wire laW 
In a plaster head cast (Fig i> a, b c) 

In one lafividoal In whom the malar booc 
was poshed tct) markedlj: medially and poa- 
teriody In such a fashion that It impinged 
iqioo the coronoid process and ramoi prevent 
tng the nun from opening hli mouth, the booc 
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was removed as reposition seemed hopeless 
(Fig 13, a and b) An intra-oral prosthesis 
was used to support the soft tissues of the 
antenor cheek after appropriate reparative 
surgerj^ had been completed 

In the majonty of individuals with a de- 
pressed malar fracture, the most conservative 
and most successful result is given when the 
lesion IS camouflaged The insertion of a car- 
tilage transplant of the proper size and shape 
gives a fairly satisfactory result as a general 
rule (Fig 14, a, b, c) For a mmor depression, 
the insertion of a dermal graft may be suffi- 
cient to give correction When the infra-orbital 
plate IS lowered, the insertion of a cartilage 
graft subpenosteally just above the lowered 
floor of the orbit may successfully raise the 
globe, but an entire correction of the diplopia 
IS unusual (Fig 15, a and b) Attempts to 
correct the enophthalmus by means of msert- 
ing cartilage posterior to the eyeball after 
makmg a Killian approach have been at- 
tempted, but without any noteworthy suc- 
cess 

AiilenorviaxiUa aitdiuisal elhimidal lacrimal 
maxillary fracture deformities As a rule, frac- 
tures of the alveolus and supra-structure of 
the maxiUa, unless they are of the pulverizmg, 
crushing type, do not call for late reconstruc- 
tion In the t}^e of fracture which follows a 
severe head-on crash with the force falhng at 
the level of the eye globes or slightly below, in 
addition to a nasal fracture, there results a 
telescopmg of the ethmoidal and antenor max- 
illary wall compound as has been mentioned 
previously, when severe malar bone disloca- 
tion occurs There is the same tendency for 
the infra-orbital plate to be displaced with a 
subsidence of the eye globe (Fig 15, a and b) 
in antenor maxillary and nasal ethmoidal 
lacnmal maxiUary crushing fractures In 
addition, in nasal ethmoidal lacnmal maxil- 
lary fractures, the inner part of the orbital 
nm IS crushed laterally in the orbit so that the 
eye globe tends to be pushed outward 

Healed depressions of the antenor maxillary 
wall when rather pronounced (Fig 16, a, b 
c, d) may be corrected by filhng the depression 
with cartilage and, suiularly, if the infra- 
orbital plate IS lowered, the globe of the eye 
may be elevated by the subpenosteal insertion 


of cartdage above the lowered plate (Fig 15, 
a and b) 

The well known “dish-face” deformity 
caused by a healed nasal ethmoidal maxil- 
lary fracture displacement is difficult to cor- 
rect Satisfactory elevation of the impaction 
IS hardly possible, but there are several pro- 
cedures of the camouflage nature which may 
give quite remarkable improvement both in 
appearance and function (Fig 10, a, b, c) 
Mclndoe states that sometimes, before 6 
weeks have passed, this impaction may be 
advanced as much as }4 inch by means of 
pulley traction Often, the tear ducts become 
blocked By removal of the mtervenmg bony 
partition and appropnate plastic operation, 
the tear sac may be dramed mto the nose 
When the splayed inner margin of the orbit is 
encroaching upon the orbit at its medial rim, 
the frontal process of the maxilla and the lac- 
nmal ndge should be rongeured away 

Fracture deformities of the mandible Frac- 
ture deformities of the mandible may be di- 
vided roughly into two types those due to 
malunion, and those due to loss of bone 

Malumon of the body of the mandible is 
best corrected by mamtaming the fragments 
m position after sawing across the hne of frac- 
ture with a Gigh saw There is more of a ten- 
dency for non-umon to occur after this proce- 
dure than there is following the onginal 
fracture 

Occasionally, one sees a bilateral fracture 
of the mandible which has united in open bite 
position The body m this case will need to be 
severed bilaterally One may expenence dif- 
ficulty m holdmg the antenor fragment in its 
proper position by simply winng the antenor 
teeth together Three procedures in such a 
situation may overcome the difficulty (i) a 
circumferential wire may be passed m the mid- 
Ime about the body of the mandible through a 
palate drill hole thence over the bony floor of 
the nostnl and beneath the upper hp (Fig 
17, i), (2) a head cast with a long heavy 
springy projecting wire may be attached to a 
small steel wire passed through a drfll hole m 
the lower mental projection of the fragment in 
the rmdhne (Fig 17, b), and (3) m old and 
marked malumon, the muscles may have to 
be stretched by puUey traction (Fig 17, c) 
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Fig 22 a, Gunihol wound of the mental region which blew away the mental part of the mandible 
but a fair amount of the tissues of the lower lip and chin remained In this case a sliding bone graft 
from the longer side of the mandible was used to throw a piece of bone across the mental region The 
lower edge of the mandible was used and the skin of the cheek was left attached to it Dotted line 
shows the line of section of the mandible in the long siile of tlie jaw b Lower edge of the mandible 
thrown across to the short side and wired in place The patient obtamed good union of the mandible 
Later a cartdage graft along the lower edge of the jaw from which the sliding bone graft was cut was 
used to fill in the contoural defect c, Final result Defect on short side filled in The lower lip is 
a little tight Front \icw wasnearlj normal 


the sectioned bone will interlock tvhen the 
chin IS drawn fonvard and the open bite cor- 
rected b\ appro-timation of the antenor teeth 
(Fig 17, c) 

Open bite occurs if a complete supra-struc- 
tural fracture of the maxilla is allowed to unite 
in a position low er than normal Bilateral sec- 
tion of the body of the mandible anterior to 
the first impinging molar will allow' one to ob- 
tain antenor occlusion of the teeth 

Parallel loss of mandibular bone along the 
lower border causes a contoural defect which 
may be corrected by the implantation of car- 
tilage (Fig 18, a and b) As a rule, intra-oral 
loss IS compensated for b^ prosthesis 

Loss of continuity of the mandible is always 
associated with considerable dysfunction be- 
cause the muscles of mastication tend to lose 
their normal co-ordinated activity The scar 
tissue adds to the dysfunction 

When the loss of continuity is not greater 
than a few centimeters, the method of Dela- 
gfini&re or Kazanjian of placing multiple small 
pieces of bone and penosteum across the de- 
fect may be quite applicable During the last 
war, of 38 patients operated upon by this 
method m the Umted States Army, 27, or 71 
per cent, were successful 


Defects in the lower jaw region complicated 
by a fairly large loss in bony continuity may 
be repaired in 4 different w'aj's (i) by free 
bone graft, (2) by bone transplanted in a 
pcdicled flap from a distance, (3) by sliding a 
section of bone from a neighbonng fragment 
without freeing it from its soft tissue attach- 
ments, and (4) by the substitution of pros- 
thesis for the loss of about one-half of the 
mandible 

A free bone graft is most applicable when 
the surrounding soft tissues arc sufficient or 
easily transferred and when the defect is a 
long one of the body or the body and a part of 
the ramus of the mandible The graft may be 
taken from a nb or the crest of the ilium The 
crest of the ilium is preferable when the angle 
IS absent (Fig 19, a, b, c, d) 

Sometimes, time can be saved when it is 
necessary to add soft tissue lining and cover- 
ing as well as structural support if all three 
(lining, covenng, and structural support) are 
transplanted together A fairly accessible area 
to obtain the bone and necessary soft tissue 
is the clavicular area A split half of a longi- 
tudinal section of the clavicle is buried m a 
skin flap doubled upon itself (Fig 20, a, b and 
21, a and b) 
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Uttn tlie bod\ of the mandiWc h Iodr od 
ooe udc ftod there U tlao « aoft ttnoe defect 
lod espedali} if the k>s u in the menuU re 
rkm an obUqae lonfttudmal tectiKDt of the 
Knrer part of the long bodj fragment with toft 
Uisue attachment mav be thpped acnMa to 
bnd^ the bon) defect. Later after muon u 
obUuned the conlonr of the face ma^ be im 
pitned If the »oft tkxnea are rearranged and 
replaced to Dcari) their former posftfon (Fig 
3j a, b c) 

If the whole regfon of the portion of the 
half mandible that haa been loA b lined wftb 
a akin flap itbpoaaibktoboklthelntaclhalf 
of the Jaw in fair pcnJtioD and to bohtcr oot 
the contour of the cheek on the defectlTe aide 
b) the nae of an lotra-oral proathesia in lieu of 
the knt half of the mandible. 
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the immediate and late treatment of injuries 

ABOUT the orbit 

Presentation with Case Reports 

EDMUND B SPAETH, M D , F A C S , Philadelphia, Pennsylvania 


I N the treatment of traumatisms to and about 
the orbit, it is necessary^ to consider not only 
the early or immediate treatment but also 
the late treatment In many instances, late 
deformities and disfigurements are due to im- 
proper and inadequate treatment early in the con- 
dition One might even say that the immediate 
posttraumatic treatment modifies to a tremendous 
extent the later condition which can develop 
This IS true not only m the consideration of de- 
fects of the soft tissues but of bone mjunes as well 
First, m the immediate treatment of gunshot 
wounds of the orbit, especially in those patients 
who will certamly recover, early enucleation, if 
the eyeball seems to be lost beyond repair, is 
necessary A careful debridement should be done 
with the removal of foreign bodies It is not at 
all uncommon that the fluoroscope is required, 
and at most times it is an aid in this procedure 
At bmes, large fragments and large foreign bodies 
are so situated that it might be unwise to remove 
them When that occurs, the patient should be 
kept under careful observation, and the surgeon 
be prepared at all times to reoperate, if necessary 
Bone fragments which are completely detached 
had best be removed Those stdl adherent to the 
periosteum, and by this to the unmjured portion 
of the orbit, may be spared Completely detached 
fragments, however, will not heal m position prop- 
erly, usually they form a sequestrum and later 
demand removal Figure i is such an encapsulated 
sequestrum Antitetanic serum is necessary, and 
usually drainage Figure 2 is the roentgenogram 
of a large foreign body, so called “punkm ball,” 
which entered the lateral side of the orbit, trav- 
ersed It, and lodged m the medial wall of the 
orbit The eye had to be enucleated, but the 
foreign body has been permitted to remam m 
place now for almost 5 years, without any symp- 
toms whatsoever 

The matter of mtra-ocular foreign bodies has 
been omitted dehberately from this presentation 

Trom the Division of Ophthalmology Graduate School of 
Mediane University of Pennsylvania, 

Presented before the Climcal Congress of the Amencan College 
of burgeons Chicago October 21-25, ^94° 


This IS a sub] ect complete withm itself Many cases 
of orbital in^unes have accompanymg neurological 
conditions, as would be expected The graver 
such comphcations, the less hkely it is that the 
patient will recover To repeat, debridement, 
enucleation, the removal of detached fragments 
and of foreign bodies, and the admmistration of 
antitetanic serum are the important factors con- 
nected with these conditions Penetrating or stab 
wounds without orbital wall comphcations should 
be treated with a pressure bandage and with anti- 
tetanic serum also 

Fractures of the orbit Fractures of the roof of 
the orbit are rather likely neurosurgical problems 
and are seldom, if ever, simple The same applies 
to fractures of the inner w^ of the orbit These 
usually have not only neurosurgical, but also 
rhinological conditions compheatmg them Frac- 
tures of the outer wall of the orbit, when simple, 
are usually reducible by pressure with a stout 
penosteal elevator apphed agamst the bone from 
the conjunctival surface at the outer canthal angle 
When they are impacted, an mcision may be made 
here and reduction can be achieved m this man- 
ner Usually, however, such mjunes must be 
reduced otherwise An mcision is to be made 
above the zygoma and through the temporal 
fossa A stout penosteal elevator is introduced 
through that doxvn across the temporal fossa to 
rest against the fractured portion of the nm of 
the orbit Pressure apphed there and augmented, 
as IS necessary, by external manipulations, should 
reduce almost any fracture with adequate aline- 
ment It is quite possible that a fracture here 
would be so extensive that one must mase, reduce 
the fracture through the open incision, and then 
suture the fragments in position, the edges of the 
tom penosteum bemg utilized for the introduc- 
tion of stout catgut sutures It is seldom if ever 
necessary to use silver wire sutures Figures 3 and 
4 are roentgenograms of a fractured outer angle 
of the orbit which was reduced without masion 
by pressure applied against the fragment through 
the conjunctival surface of the external canthal 
angle 
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F1| KoeatfCkifm of tMpHkud •e<;o«$tren<if 
rbn M orUt 

Fnctom d die floof oi the ortat tre perhAp* 
the rooct DegVeted of ail In lo £u oi thii primajr} 
tmtiDcat b coocerned. A stoct pmoctenl ele 
ttor c&n be puMd into the temlhiAar fosa, 
throQgh an Inoiion If Decesnr> from the mouth 
and with pr cMu rc applied aga^t the rim of the 
oHxt maned improNTment was obtained tberebj 
nTn to complete aLnerDcnt In aocse Instancca, 
It b pcifectlv proper to c^ien the madllan aunts 
and to rednce the fractnre through that ^mtiot 
omy When thb b used, the floor of the orbit cmn 
be splinted temporarflv by fltthig a molded por 
tkn of dental stent within the msTilkrv stmts to 
support L The late effects of an anmhtced frac 
turc of the floor of the orb t are so serlotts that 
e\Tt5 effort shook! be made to correct them at 
the time of the acddent, if It b at aD potsTble. 

Fractures of the oiWt which hare healed in 
deformitv should not be rebrokcn. ETostoaesaod 
dliplaceij but solidified fragments crverridlog and 
caatnig atber a defonmtr or an impaiTment of 
ocuhr motlUrv should be rcmored throuab a 
dean surgical (ncbioo. A deprened cyebaD Irom 
an oid fracture f the floor of the OTbtt—prohaWj 
the roost common defonmtv — should be corrected 
by a costal carubge graft A piece luflidently 


Fit *■ Bccntfreatma of kne fenha bodvAmWad- 
heRattandwl sh ef evtft 

thki to rmbe the eyeball to the proper le\Tl b 
rcsDoced. the perlcateum oo the rim m the otbh 
b Inched arx) ele\-Bled, and thb cartilage graft cf 
propCT shape snd thickness slipped bexath the 
porosteum. If the periosteum I t«lf cannot thoi 
be dosed br BJlniea, an adherent ckatn wSI 
occur wblcia after complete henlmg must be 
resected, 1 obviate a permanent crescenlJC id- 
beient deprtaaed scar m the soft tbsue there. 
Figures 5 to 6 are fflustratlcQS of a cartilage graft 
CDrrectwn of a peat trauma tic de prea wd floorand 
damaged rira of the orb t, the correction bdog 
finallv completed with a pedldc flap. 

Many of these paUents will ne^ adtfitknal 
rausde surgtrv This b not an espedallv di&aft 
matter however compared with the mipry 
necessary for derating the depressed ejeball 

Flgarcs9and 0 arc the Ilhi tratkos of a shnpfc 

depressed orbital floor corrected with a scale cf 
caitflage The borlaixiUl Ones show at s ghscc 
the amount of elevation obtained. In Ftgure 10, 
the losrer lid on the right shows the mm iiiiun 
scamng possible. 

In regard to Injuries of the globe h U oecemary 
to consider the globe itself snd its e m-ocnl*t 
moades sepaiateiv 
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Figs 3 and 4 Roentgenograms of case before and after reduction of orbital fractures 


A small proportion of cases present themselves appear early, should have an immediate cnuclea- 
with injuries which are tvithout doubt hopeless tion If, however, there has been an intenal of 
from a reparative standpoint Such instances as more than 2 da> s after the injurj , ablation of the 
a massive laceration of lie sclera with loss of the cornea and an evisceration of the scleral shell is 
vitreous, and the prolapse of the uvea, if they the better procedure Meningeal infection has 


I 



Fir 3 Fig 6 

1 ig 5 Lo^s of nm of orbit nnd the major portion of the 
Uoor of the orbit 

Fig 6 Immc<lntel> after the cartilage graft 


Fig 7 Fig S 

Fig 7 Pedicle flap in place 

Fig S Pedicle of flap returned correction has been 
completed 
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occnrTed, tiooRb Infrequently fofUnrtnf the eno- 
dfitkm ol an Infected antoaed e^rbalL Flfore ii 
is a markedly trauma tired m fit ooly for emicka 
tloQ, FIrutcs II and it lUnstrate the primary 
tut ring terraced and inth tarsal plate and coo- 
tuDCtiral satnre lines oAset frm the skin aatorc 
Ibes mhimirlng these by Uter notching of the 
Ud nsargint. 

A here as to syiopathetk ophthahiua ts 
especiallr releranL Tliis compUcatra can oecor 
In the ahance of an open vound It vas seat 
rather recentl) In a case ct equatorial sabcoD- 
yetis'll rapture of the globe a direct blow 
The opposite extreme Is also ceen. MaasTt'e hmblc 
tacerations, when handled adequately. freqoenllT 
reccr\*er even the Injury has been b the 

•0 danger It h rather Ukdy that a 
chrcaic IrtitaU\‘e coodlllon of the cTliary body o 
other portions of the uveal tract, following 
trauma, i abaolutdr neceamiy for the develop- 
ment of lympiilbeOc ophlhaWa regardkss of 
whether the condition Is caused bj tiwe senil- 
tfvlty or by bacterial etWoo 

In a i-wo of limbic teceratkn withoot iris or 
cfllarj body incaiceratlon If this can be cioaed 





Ffan I [DaMnlkn* ot tW pmuy aernre ter 

need to prT%nit DoCrUaf ol tb* Dd DMTfu. 


ougfcafly the likellbood of s)’inpathetic ophthal- 
mia IS not IminhaaL Prolapse of any portioo cf 
the ovm mnit be corrected. In tb^ the sor 
gkal fodgment as to ahetber or not to emideate 
It pcTttaps the most Important factor in the treat 
mcDL ho one wishes to be responsible for the 
dev ri opment of i}TDpatbctlc ophtbahals. At the 
same tone, the c pp po r t un ity to la -e an nx with 
DsaUe risks If utfUted alih mccesa, ^ a far 
greater acblrvxtDrnl than the meal beutlfoDy 
performed eoucWtfcsL Prophyiiiii in nxiy 
sense b the meat saious ctsnderaticB b regiid 
to the dev e iormaat of this cooditkr, 

The relevant facices b deriding for or against 
an qiaclcatks can be m dex e d. Tberangha 
b theordoof irvtnty hence, oaturally. are also 
a chart of ■irmriw inpentlvx inoieatkss. 
( ) The sixe and the shape of the hceratloo U., 
the major portion cf the laceration bebg anterior 
to the ora, pcalerkar to the ora, at tbe o^^ or 
from the ora cTten ding anterkriy bto the comes 

y prolapse of the uvxa, and the sevrrit) of ihb 
tbe degree of Id tra-ocnlar b e m c ir rfaage present, 
the amount f vitreous lo« (5) Ipootaneoos 
rctniskm of lens (6) collapse of tbe globe and 
(y) an [mmediatrly sightless cix — this b sei dor a, 
If ever to be retained. Furtber modiMng fsetoo 
are aa foUovs an Iris prolapse umst be resected 
in rioSQR 1 a sderu woond the dliaiy bcd> 
cannot be pinched therein. SrieialaooiMissbcwkl 
bentured. It b not suffioent to cover them with 
a conlooctiral flap and hope that tbb will ade 
quatciy bridge the defect. Black peraffinbrd 
saturcs of 6-0 sOk can be pasted tiroogh tbe 
canjanctiTa Bjpeificiall) tben througb the tao 
adnal bps of inc woon^ and oot ag^ thitngb 
the confunctha so that these can be removed 
reatSlT toflowing healing After snflicleot of tbew 
hare been btrodoced and tied, the conjunctiva] 
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I 1C 14 n I’lrtnl |il<)‘;i<fr<im inriimpIctc^rctiuninRof Rwlnr 1 > l‘|f ‘ (<ir:r< ni 
In T mttarlimcnl «( tlic Iunlor c, ''imc ciM- to <’iow thr normil I'lCn-c of luI 
il I lur [KHtililc nfirr the rorrection 


uoiind nn\ l>c cIo'^.<I ilK'lf <0 tint 1111“; ■Jiittirc 
line IS \ (.11 offst I fnini llit srknl *iulurc lint It 
nn\ t \ cn lit ntrcss-irv md pi chips v isp to uh. 1 
sliding ronjunctuil flip An% 4 \ound uhich 
piss<s into tilt ronua niiisl be closed t ith such 
1 lltp It Is ntccssirs to =01! o(I the interior 
rlnniher (irl\ ind thus prctcnl stnechiit, not 
onls It the iiittlc but iKo itiltrior ind posterior 
s\ti(thn( 1 111 lit( rorrtrtion of 1 dc'ctmetocek 
Is I diOu lilt firoft dure comp in d to it< prL\ cntion 
b\ till list of such a lh{> I his npplncs rs[>ctiill\ 
to pimrtite itid burns of tin conin \s siid 
bifort iin dif,rii td ins prol ipn must Ik ror 
n-ctdl b\ 1 suntinl iridttl(>m\ \ll 1I1 burns of 
till lonjiinrim ind the conin, if stttrt iismlK 
dinnjti the i\i to sucli an ntint tint \ ision is 
si noiisK ( ndiniti risl I hi s\ niblrplnron vhiih 
dt\rl(i|)s tU' ms litir correction with niiiroiis 
im nibnin 1 hi list of niiitril mimoniimi tir 


Irate will minimi/e this diimpc mort thin an\ 
other form of trcitment In s(\,ril inst inct-s 
when, follow inp dtbndtnicnl mucous mimbrmc 
prifts \ ere und \cr\ nrh in the course of the 
treatment, the end-results set nud to l>c unustnlh 
pood 

*scleril \ ounds \ Inch piss lonrd the tqinior 
bttond the on should be rimmi-d ilonp Imth bps 
of the wound v itli diithtrini pin punrtiirt s, m 
the hojK thil thtrilw 1 liter rttiin! scjiintion 
m i\ be prcscntid 

The surpen of ctclodnKsis tlit iiimtnliul 
cornction of limbic iTt i«ii tun tht surpir, of 
rttiml sipintion ilhistrilc the risist mie to s ir 
pinl tnumi t hicli tbi mill tnet jn' si On 
tin other hind tin imlismit ijiplintnin of ihi 
nutt r\ fori srmll p st^n•Jrlft tvtnriini iii 
priilij)st hisbein suintuni to pn ripii iit s\nij'i 
tin In ophth tin'll 1 It s, (hit tin thn ’1 I'd 




45 ^ 


SURGER\ G\VECOL0C\ WD OBSTETRICS 



lie (• pitMb (com tn wlbnatcfaa^titi. 


bct»crn proper tnd ncmpennlisible «irj(kal pro- 
etduTO to t« o\ti is Dol veiv wWc nbw 
Irriutkn U an addjlknaJ factor 

Tbe tbcTBp) of anterior dtslocitkn of tbe lens 
bto the anlenoc charober b upon a toond Uuis 
and Deeds oo otention here The dlderentral diag 
oQtU between tlus and bloodstabung of tbe cornea 
ihoold nerrr be In donbl. SabCQoJnnaK'al db- 
locaboo of the lens thfoegh a limbic aclerml 
Ucefilioo b a rather aerioui coTwHtlox. raaterwr 
dokicalloQ of the lens from cootiokii aod com- 
press ion b]ur» b also a nrgleil problem, bot it 
a aot as oatstanding an emergeoey nttuuoo as 
b that of an ante^ dbloeacioo. 

Aoother poult rekv-ant boe thongfa more tm- 
portsDt from a pronosts: tcaodpofat, b tbe re 
tnaritabte aaoib^ <a coantskn and compreakoQ 
tnjonci with tsuauve \-ilre«i berBorchaBct It 
has feemed that repeated anterior chamber para 
cdtexts cmabaied with BDbccDhmctI\'al lojectloos 
of a mQdly hypertonic mil aolotlaD locraaet, to 
a great degree, the rale of abaorptloo of theae 
vitreons bcDorrhagea. In poatenot adml In 
juries which Invoh-e the optK twye with a te 
HiIlbgiecaodarT optic Der^Tal^oph^ ooetbesjid 
be doaW\ certain that there b no deep oebitsi 


bone luNxIvtiDent- Incocaxihcase Ibedb/ncab 
of soch a coropBcatioo was not made until sntop- 

S following death from a mppuratl e 
tb. The presence of ihb compTwatico nar 
mean a radjcal change In the hniocdlate p:«t 
tianmatx: treatment of the poticoL CWitha;. 
mcfofkaHv it has the lame reialioovJp to 
pTognosb as a posttraumatk rbioorrhea hu to 
rbinoJogr 

In Ttyird to Ininralbms of the ocular nnucies, 
the Immediate primary treatment b ne glig lbfc as 
compared. In Impoctancr to the later treatment 
It b Ti> certain that ooe » ouH not operate open 
a ptoab nnlB complete hrafnig had occ ar re d after 
an injory Tbe tame appQea to the other ocular 
muscies. Contoskn Bxth nerve paralvsb, sees 
rather ccmmooly (as in foot ball Ininriei) and doe 
rather probably, to retrobulbar bemonhage cer 
talnlj shoold ure nothlnr c u repi the roost 
cotsservatfy^ Gealtoent. Probable laceratiocs of 
the oenUr muscin from a perfentinr wouod, as 
fron a sled runoer or the end of an Ixno pkict, 
ahould ba T as tbe itroDediate treatment enhr 
driisAge from the depths of the orbit w th rubber 
dane. and perfatpa compraaes with bot to per 
centBiafaeaiammlphateaol tion. Injuries to the 
iKb thanarives in n ch iosta Dco sboold be sutured 
primer but not the ertra-ocular miadea (Hg. 
tt) If tlw nerve (Qpplj t these b destroyed then 
the sargerT would W of'no avail, snd If stm intact, 
later soTgery ma\ not be nectsBary At aD meals, 
ooe can pr o ce ed latct with dcHbcraiely pfanaed 
cnnslTUCtJtT stugeiy Tbe correction of ibe 
dlploM wQl then be adue^cd acctjrdlng W wcD 
esUboshed prladpW. 

Ptcob may be doe to the partial sectlonlnf erf 
the Imator with Its nerve supplT itiD 1 Uct 
These tnsUnccs wQl oftenilmea show after the 
primary beaflng a bit orf oomul Ud eievabon 
OBoally at tbe Inner angle. In such Instances, tbe 
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tig 30 Wiener’s suggestion for lid closure as seen in 
upper lid 

surgery is relatively simple The dissection should 
release the retracted levator for adequate re- 
attachment to the tarsal plate Figure 14 shows 
such a case, the mcomplete sectioning of the 
levator was corrected by this type of reattach- 
ment a is the ongmal defect, b the correction, 
c the closure possible following correction In the 
case of a completely destroyed levator, the ptosis 
surgery planned should be based upon the utiliza- 
tion of the occipitofrontalis, as m Figure 15 
Ptosis from superfiaal and deep hd cicatnces 
(Fig 16) to be discussed under the injunes of the 
lids IS a matter wholly of scar resection and re- 
suture 

The later surgery of posttraumatic ocular motor 
injunes is a bit more difficult, or perhaps more 
compheated, than the other ocular motor paral- 
yses, nontraumatic m etiology The former pa- 
tients wall often have Tenon’s capsule incarcerated 
into scleral cicatrices Mild to severe degrees of 
strabismus fixus are seen The elevators are not 
at all uncommonly paralyzed, are adherent wath 
and to the lids by the scar, and naturally with 
high degrees of hypertropia An mtact superior 
oblique muscle can oftentimes be u tiliz ed to re- 
place a completely paralyzed internal rectus 
Tendon transplants from normal superior and 
infenor reeb are of greatest assistance m the sur- 
gical correebon of a traumabc external rectus 
paralysis They are indicated, however, only 
when the eye cannot be externally rotated to the 
midhne of the palpebral fissure Divergent 
strabismus fixus, especially when accompanied by 
some exophthalmos and ptosis, can occasionally 
be rather well held in a primary posibon by a 



tig 31, left Notching of upper and lower lid before 
correction 

Fig 33 After correction 


brutal tenotomy of the external rectus and inci- 
sion of Tenon’s capsule, earned up and down to 
the edges of the supenor and infenor recti and 
combined with muscle and capsule advancement 
of the internal rectus The operation is com- 
pleted by the appheabon of the suggestion of 
Reese, occasionally necessary following an or- 
bitotomy (Fig 17), in which buned nonabsorb- 
able sutures are passed from the septum orbitale 
through Tenon’s capsule to the edge of the 
penosteum at the lower nm of the orbit and back 
similarly, and there tied In such instances, a 
Hess, a Hunt-Tansley, or a fascial slmg operabon 
should be considered for the correction of the 
ptosis Figure 17 shows a case of posttraumatic 
strabismus fixus, corrected, as in Figure 18, with 
muscle and Tenon’s capsule surgery, and Figure 



Fig 33 Sketch to illustrate the suture line used 
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Flf. Hi Fnnt tW oi Ud iMtct. 

Ft(. 5,eEDier SUe lr« tm&rUd Bd deftct 
Flf. 7 rifbc Ead rcsiu. 


19 after a le\-atr>r advanceme n t Caja of blxfa 
degree poittnimutk ocabir motor poktes may m 
ao ie\‘ere, when accompanied ai tkev ao oiten 
are. by exteoilve droroaiJ and mloal LacerttlaDt 
ana Ulndncn, that, for pud) cosmetic reuona, 
they axe best treat^ by an rnudeatloQ with an 
irepbot bto Tencai a capsule Later in tieatbf 
the drvntor panltva, one ihookl ooa forget the 
benefit Thkh an \x obtained from tenotiralrinf 
the coDtnhtenl Inferior obBqoe Alao,lthTitlier 
Ukdy that an adviocsiiKBt of a car^ imiade 
•boukl ahra^ be coraUaed with ine teceasaoe of 
tbe —m.* slaed antamalst 
In treating or handtlng o( the Qdt, 

the prloury aurg e i ' y b oTootatandlnii Irnportaace 
tba appBei cspedaDy to soch tn^uiKs as been 
tlcns at tbe oatcr canthni angl^ ikroo^i-and 
throngb tears of tbe Eds, and wmdshleki ceta at 


tbe Internal cantbal angle running op ht tbe 
upper and/or down into tbe lower U la soft 
ibaue acridepts wberein cne b certain that aoft 
tbaoe baa been kwt aa lesolt of the aeddat, tbe 
pmnajy radnin* may utlUte eery moderate 
amoont of tbe pnndpta of didfag iSa^ To tbeie 
caaca, Lboogb, it b certain that aeondaiy and 
hter aixr];cry wfE be nectsser) Free lUo gnJu 
and ped^ flaps sboold net be oaed m tbe 
primary »*iTtTy of any in|ary of ibe Bd e tce pt 
under moat extncrdinaiy draunstaocts. 

Tbm la qtdte a Ut of tOflemce la bardfang tbe 
primatT nCnrfDf of Gd iojories wbieb He pandlei 
to tbe bd margin, and tboae whkb are sfrdcal or 
perpendkobr to tbe Bd mar^ la both in- 
Btaocca, they abcnld be dewed m hyers. la the 
first bulanct tbe conjunctiva b to be doaed with 
bmied 6-0 catgut, tbe le\‘ator In tbe upper Dd and 
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Fig 28 Fig 29 Fig 30 

Figs 28, 29, and 30 Sketch for closure of inner angle u indshield cut and re-establishment of canaliculus drainage 



Fig 31 Fig 32 Fig 34. Fig 35 Fig 36 

Figs 31 and 32 Lower lid inner angle defect resulting operation to illustrate the exact carrying out of the sug- 
from razor fight, gested plan 

Figs 34 and 35 Front and side view immediately after Fig 36 At the time of the removal of the sutures Some 

postoperative edema still present. 



Fig 33 Sketches of scar tissue resection planned before operation 


the orbicularis m both hds with 6-0 plain catgut, 
and the skin closed m accurate approximation 
with interrupted twisted black silk sutures These 
last sutures need to be tied only hghtl}', approx- 
imation of the tissues is the important thing, not 
strangulation Incisions and lacerations which 


are perpendicular to the hd margm may have 
their layers of sutures offset one from the other 
The suture Imes with mjunes lymg horizontal 
adjust themselves thus automatiodly and an- 
atomicallv The conjuncbval and tarsal plates 
are to be sutured with buned 6-0 catgut sutures 
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Fig 42 The ideal utilization lor a pedicle flap 


place for about 6 days Later, some canaliculus 
probing wiU be necessary to prevent or correct a 
stricture Figures 28, 29, and 30 show the tech- 
nique and closure 

The later handling of hd traumatisms is to 
correct the deformities from contracting cica- 
tnces or those defects due to the loss of soft 
tissue Naturally, these latter wiU be more ex- 
tensive and more difficult of repair The first 
essential in any of these instances is to study the 
cases very carefully with photographs and from 
line sketches In this way, the surgeon can deade 
the position of the necessary incisions and the 
scar resections and the positions and direction of 
subsequent sutures He can estimate the amount 
of tissue which is lost, and how this is to be re- 
placed Figures 31 and 32 show the lower lid 
inner angle defects as a result of a razor fighL 
The sketches of Figures 33, a, b, and c, illustrate 
the scar tissue resection necessary to correct the 
defect as it was planned before operation Fig- 
ures 34 and 35 are front and side views of the 
patient made immediatelj after operation and 
illustrate the exactness with which the plan sug- 


gested could be earned out Figure 36 is the same 
case at the time of the removal of the sutures 
There is still some postoperative edema present 
as would be expected The method of replacing 
the tissue depends upon the amount lost, the 
position of the defect, and the amount of scar 
tissue contarmnation in the surrounding tissues 
There are several other less flexible requirements, 
for mstance, a lost eyebrow should be replaced 
either by a temporal scalp flap or an occipital 
scalp free skin graft, and hd margins for cflia 
reconstruction should be replaced with a free full 
thickness graft from below the eyebrow 
Full thickness grafts of any type can be ob- 
tamed from the upper hd on the opposite side, if 
this IS still normal, or from that hairless portion 
of skm immediately behind the ear Razor-cut 
grafts are readily obtained from the inside of the 
thigh, or, if Paget’s dermatome is used, from the 
skin of the abdomen The free skin graft cicatn- 
cial correction of ectropion, a condition in which 
lost epithehum must be replaced, is very satis- 
factorily corrected by any one of a number of 
procedures utflizmg a free skin graft Figures 37 
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margliia] adhakes ftBl present, 00 the left, and 
Id b, tbe csd-result 6 monthi later 
Petfidb flaps (Fig 41) If they aie tobecstaod 
Etaed, aboold ben/t^ and lotn^ irjth thefrkng 
aaes ahran paraDd t the hoes of the ersm 
mosde poj] of tbe iu>dcTi>’{ng mosdei. if thb b 
ifisrrganied, fertndar> acars nay develop, which 
aie i^te oimecesmjy If manve defecti need 
cervKa] flap* Sn>'detkee» prlocdple of delayed 
tiaiafcr d flapa b oaed. hlaasive deferndoes, 
Isvolvlnc both the cosJnactlTal as well u tie 
aHn Birtarw cf the Dd, IDBt be I'i'a laTi w I wfth 
luueous rrmbrape uptB the poeterior ■oifire Q 
tbe e>'ebal] b ttiD Intact and worth arfug. One 
mv Dot, u&der tDy arcumstancet, peenit epl- 
tfaeUam to cocoe bto actual surface contact with 
tbe qwnea, Dcr to Be |uxtalhnbic If the eyeball 
hu been and enudeatecL thm both the an- 
toior and the poaterlor Moiaca of the lecin- 
■tracted Bdi may be co vered with efftbeGom. 
Figure 43 shows a petknt « th such a coodltkii. 
FigTue 44 ihcrws tbe correcting pedide flap after 
It mid bca Imed by an epitbdlal pocket, lifted, 
and cesDtnred int potion to enhaoct its du tries t 
soppfy Fbtue 45 sbem the flap Efted aod at 
taibed to the rcmaimcf the lower U In Figure 4iS 
it h ttaxhed to the remains of the upper Gd in 
Figure 47 after rescctioo of the pcmle and a 
borbcBt^ inebion for tbe palpebnl flswiie, the 
patient b weaimg an prosthesis. Tha re- 

coostructloQ of orolt and lids can be dene b> first 
lining tbe oebrt with a graft u for a cmtiacted 
sodL^ thereafter by nsf^ the pedide flap tw the 
ealcmal Kirfice of tbe Bd. Pedide fl^ with 
dther a mucDUs monbrane or a iHn pcatcricr 
■uface are f i aru e d by first nuking a pocket Ened 
with epitbcEmn or with mucous meTncrane t the 
poafbeo from srtkh tbe correcting head of tbe 
flap b t be hfted. It may be wb^ In all these 
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HISTORY AND PRESENT STATUS OF OPERATIONS ON THE 
LAB'iRINTHINE CAPSULE FOR OTOSCLEROSIS 


SAMUEL J KOPETZkT MJ) 

T he rcRiIts in bearing obuioed by fence* 
tntkn of tbe bomocul •emidrniUr 
canaJ pec len t pcoblemt «bV± tic ttiD 
nxwtJy tcDtohTd Tbli furgeiy hti opeeicd 
new TktM of Inqoby tnd rrwtrcb It bo dcrnock* 
itrated tbe poud^ of our knowtedR of the 
phjnioiogy of hearty It buiogi Into •enow qntv 
doo conccpti OQ dognodi dtedSettfem of 
hearing delecti hitherto held ti nttb&dttd. 

W e tic wont to consider >urger> m the b^t of 
the TcUef or cure it tfiordi ior ptiHoiogUai leskins. 
In the Ope of forger) I tm ditcuKLag the 
rcstofttbx) t£ t phtvologktl hmctkn lowtid 
Qcrmtky b the g^ seng^t Tbe coocept Out 
by t surgical proce du re the ndaopbooeUcs of 
fttractures of (be ear thab becom rt-exuU 
Ihbed to hmedoa oonztaOy tod caoae t deafeoed 
potieat to bear presuppoto t com p rebeofiop of 
Tn premise lies (Dost of tbe htodlop* 
fa tbk field, which tbe oioiogrctl suigeos 
trockf. 

Surreying the expkntorv forgicai eforta to 
tefaiefe fac e ea rfally restored aetriBg toirtr Ifiod 
that obctraction a^ anfunaa hrve been brought 
about by the record of many obtervatkiQS and 
poctc^lea which from t adeotlfic sUodpohit, are 
unacceptable. 

There is difficulty In mm man ring eod-CeSoltS 
from this operatioo. Tbe operatkett are recoeded. 
The obvious succcwks aad falhires can be tabu- 
lated. TIh: opmlioca dooe by ooe man can be 
added to tbeue dcoe by another and a grand total 
of waccema tad obvious faHarci can be nuo- 
maiiied tet tiQl that leaves ns no nearer a •olu- 
txn of tlx probiem, became there has been no 
standard crnerkci for tbe aeicrakai cf cases for 
operaticxi. Different types of caacs arc btclndcd 
among the f ucce saes as well as amopg tbe laflnrts 
after fuireiy 

In ot&r wofda, it b almoat Impomible to 
estobOsh a standard for tbe cotopaiitCB of 
snnHara.’* Inherently tbe cases differ altbougb 
tbe <Vsfni>'W Is ■eerolnfly simtlsr Tbe same 
aodioojetrK findings are poasJble in de n hws s of 
rarying canaatkn. It most be amomed that each 
rnnlta Dmrtncw cT OutureaoMr r;**T«it‘ctTd«tc 

MtdoJSckxftadUfVri. ^ „ 

k rt««sl«t tbi Cknoal Cawm* •t tte Aaenu Caacci 

W aDTBM*. Ckiaf*. Ooatw J, Mo- 


F.A.C.S New Tort, bew Totk 

sutgeou baa set for htnaelf a criterioo to bdkate 
that cpeiatioo would be soccessfnL Then wij 
(a tbe same hands, and with the aame lethniqoe 
do faihues occur? I have done exactlv the *im» 
thing on successbre patients and In r*rfa 
have enplo^xd tbe tame ariteria In selecting llw 
case for operatkn, >Tt fsflnie resulted hi iook 
wiiOe In otbeis there were astoolihing ^ 

1 assume that the difficulty has Hs origin in the 
fact that tim nrgical pmcednie It aimed at 
rcaloralkn of fonction and not at remoral of the 
patholcwKal pToccai. 

Notwithstanding these CDadderaUoei, the 
literature iTTcali attempts to sum up the lotah of 
results from diflcTent wngecos. Of course dedoc 
tkm thus made are open to •rtfrt lfie ikeptickm. 
lo Uct, Lhtt sciectific ikepddnn haa a pface ki 
cvaJuatltif case reporta frtn toy lotbridjal 
aource anch reperts too large a sun total of 
niaurlal, all ciaanfied aa otcadetah and reported 
aa harieg been opeated on, ameaifalJy or ea- 
ncttaafolty as the case ua} be. In inch reports, 
I see an endeavor evidest to make a dbgawn 
baaed on palhcfogicaJ coDdUkn in the deafened 
patient, a;^ t up nicccsa or failure oo hu 

innctlo^ icthit) Tbe lesaoos which the airgi- 
cal pfocedure ni%ht teach regarding fuoctknal 
rehabilitation are mlalzcuxed oc lost. It h sn 
asaompticu that the technical steps of thb pro- 
cedure are based on proved cooce^ It b like- 
wise amjDed therefore that If tbe surgical steps 
In the technical u ro ce l es are properly cartW 
out, tbe eapectea faixrmblt end-reults on fane 
tionol restonden wiQ be accomphshed. The 
reason for ibis paper b to help dear up the mh- 
ccDceptioo as to tne p resent states of surgsy loc 
otoseteraais. 

The eaact diagncsls of otoscicrosh b 

almost impcoailfe m factlo most cf our otokeicil 
btstitoUons the numba of cases definitriy dog 
nosed as otosderoib b tmafl. I jnyielf nffi use 
tbe Lucan triad of raacd lower tone lunll, pro- 
iooged booc conduct loo and a dhtmet hereditarv 
factor as criteria foe tbe dassificatioo of taics. 
Among tboao patients wi± chronic progressive 
I ftryf many wbo cannot be laid to 
deaf becauac of otoaderoib, acconCng to the 

Lucae triad. Hence h b «Ie to assume that ero 
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in a gi\ en surgeon’s practice patients of inherently 
different categories have been subjected to a 
specific operation, and the successes and failures 
recorded as the result of the procedure rather 
than as a result which would nnturallj follow in 
a specific t\-pe of case Holmgren ma} be cx- 
cepted from this criticism 
Too much stress, particularh in America, 
seems to be laid on a definite technical procedure 
and its minutiae There is furtlier confusion be- 
cause fundamental factors concerning the surgery 
of otosclerosis arc being complicated by an cfTort 
to populanse an endaural approach to the goal 
of operatiae endea\or— the fenestration of the 
horizontal semicircular canal and the co\ ering of 
such fenestration bj a tissue the c\tcrnal surface 
of which shall be in contact with sound wa%cs 
and which shall aid in rc-estabhshing better mi- 
crophonetics in the deafened car 

\\Tienc\cr bone tissue or soft tissue is trauma- 
tized, whether accidently or surgically, healing 
ensues After surgical fenestration and coicnng, 
the goal sought is the achieiement of healing 
without regeneration of Lone which would close 
the fenestration 

Success or failure needs consideration from 
\anous aspects First as to healing, the wound 
made must heal promptly, with a dry car, an 
intact drum, and an epidermized wound ca\ ity 
Second, as to function, success or failure cannot 
be judged wholly by the ability of the fenestration 
to remam patent patency is estimated by^ pro- 
ducing a positive reaction to tlic fistula test when 
the site of the fenestration is touched with a 
cotton-tipped applicator At re-operation, I have 
obsen'cd definitely open bone fenestration al- 
though the findings on fistula tests w ere ncgati\ c 
by touch In one such patient, even touching the 
exposed membranous labynnth with a cotton- 
tipped applicator failed to elicit citlier ny stagmus 
or vertigo This patient, when subjected to the 
Barany labyrinthine tests, showed normal func- 
tion of all semicircular canals Let me emphasize 
here that the lack of a positive fistula response on 
touching the site of fenestration should not al- 
ways be assumed to imply that the fenestration 
has closed In many cases it has closed, but in 
others the surgical procedure was successful 
Other factors have produced the negative reac- 
tion to the fistula test, among which may be 
mentiored local labyrinthine adhesions walling 
off the site of the fenestration from the rest of 
the membranous labyrmth 
Furthermore, the postoperative positive reac- 
tion to the fistula test when the site of the fenes- 
tration IS touched is not a sure indication that the 


functional re-establishnicnt of hearing acuity has 
been attained In patients operated upon by 
others as well as in some of my own, alUiough at 
repeated examinations I have invariably' ob- 
tained positive fistula test reactions, tlie hearing 
acuity' Las remained unimproved since operation 
Therefore when a positix c reaction to Uic fistula 
test IS used as the sole criterion m estimating the 
case as a success the obsen ation is unsound The 
surgical technique may' haxe been successful in 
keeping the fenestration open, but the result as 
to restoration of hearing should ncx ertheless be 
considered a failure F rom these obserx'ations the 
conclusion is inc\ itablc that tlie maintenance of a 
patent bon\ fistula is uol the sole factor necessary 
to improxc hearing acuity , or, conversely, that all 
patients do not show functional hearing improve- 
ment when a fenestration is made and maintained 
in the horizontal semicircular canal 

The dramatic demonstration of suddenly ac- 
quired increased hearing acuity at the operating 
table at the moment when the pcnly'mphatic 
space is entered has little scientific implication, 
and no deduction should be draw n from it It is 
more important th'it the surgeon x isually recog- 
nize the penetration into the perilymphatic space 
than place reliance either on the suddenly' ex- 
hibited nx'slagmus or on Uie increased hearing 
acuity because, if the membranous labyrinth has 
been accidently injured, Uie dramatic exhibition 
would ncx crtlicless be present The absence of all 
these phenomena because of deep general anes- 
tlicsia or somnolence from hypodermic medica- 
tion during local anesthesia, however, does not 
preclude good after-effects and a satisfactory' end- 
result, as some of my cases demonstrate 

HISTORICAL DATA 

It manifestly is impossible within the reason- 
able scope of tins paper critically to annotate and 
document all pertinent publications which in 
their successive appearances m otological litera- 
ture since 1779 trace an evolutionary progression of 
development of this type of surgery for the im- 
provement of hearing acuity I w'lll content my- 
self with a brief account of the prmcipal contri- 
butions up to the one stage endaural technique 
Recent reports will be touched upon only as they 
present factual observations bearing on the 
present status of this type of surgery 

Smee 1779 propositions, techniques, and case 
reports have appeared revealing attempts to 
improve hearing These range from efforts to 
achieve permanent openings in the membrana 
tympani, to tenotomies of both the tensor tym- 
pani and the stapedius muscle, to extraction of 
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the HuUnu and the loon and even efforta to 
extract the atapea. 

In 18-7 Rcaael (t8 19) reaxrved the Uapca, 
and thos c^^eoed the oMeotu lab^rhithEiie chah' 
Dd*. A tranaient knpnnrment tn bearlnf it 
uJtcd. In 1897 Paaaow reported tbathe hadcob* 
itmcted a protective drill with which a hoie coold 
be made In the bo*ie <A the promcntnej )aft be- 
low the crval window and adjacent to the (oaertioa 
of the foot plate of the rtapei. The tmme^te 
reaulti OD the bcajins acnlly were amaxing The 
tinnitu* also dtnppmed. These Improveenmu 
were foond to be transient, however and because 
of the cTposStioD of PoBitar CaPothn, Ucber 
man, Botn and Denher— all great aathorrlies In 
otology— the opcratloD was cmcarded. 

In iS^ Aid^cm opened the Isloimih at the 
oval window Only temporary heiuinf Improve 
ment resulted. Farad m r8^ report«l having 
operated open 11 cases, after extensive animal 
e rjier im eptatloc. He made feceftratloes In the 
cochlea by removing small aectbns of the rim of 
the oval winderw His reports were, on the a bote 
favorable. In the sacne year wlth^t koowtedge 
of the work of Pasaow after opeamg the promon- 
toiy, be placed a TUench iratt over the ieaestn. 
At nm the bearing wu good, then e<^xcal. 
In i&x Floderos also, mthmt knowfedn of 
Pamerws CQCtiibaUco after extorive ca^\er 
stadia, cmploj-ed for the locacton of the feoesm, 
the amptLHa U the external borUontal ■^ntor 
colar near the boov lameOe bonnding the 
vcstibnlarperQyniphatfcdhteniofKetzhii. Ulat 
hu fanctkmal resalts were are not quit dear from 
his report- In 19 3 Jenkins (i^ 15, t6) reported 
00 2 cases upon ahtch be maoe fenestrathns lo 
tltf borixontal semidrcnlar canaL For a covering 
be used a Thiersch graft in one case and in the 
other emploj'ed a itin flap made froo the rx 
t etna] auditory canal walL His Improvements hi 
bearing acnlu were transient, aod the eod-iendts 
were semewMt better than before cmeiatian. 
In 19 4 Barany suggested fistnlhatiai of the poa- 
terlor vertical scmlcirnilar canal- He showed 
that onprovement of bearing was proanablc 
bot the results lasted only a few daxw. In 19x7 
Holmgren, after mating a fistula, muDediately 
cov e red it with an elastk membrane. 'The fistula 
was placed at the uppCT part of the anterior ver 
Ucal temlcirrular after the bone betweoi 

the dura and the fistula was removed and the 
dura wsa allowed to act as a covering (or the 
fenestra. The hearra m one patient, tnia cq>er 
a ted oc, was good. The result, bowev’er wasooiy 
tranifcnt- Uolmgrea scajested another feature, 
the adtioo of a piece oftbe dura and the use of 


the arachnoid memhrano as covering materiri. 
This was, as far as I am able to ascertain, cner 
perionned in a living patient. In 1917 Hohigren 
operated on the pramootory of the cochha aiul 
rued a mn eeperioatesJ flap for cen o la g 
Reporting in Paris in ipro Holmgren onceded 
that hh results as to top<w\Td bearinj were ccly 
transient and hh eod-results were negative. In 
1913 ho reported that while the fanpnmaaent ki 
bearing was not permanent, It a ks^ 

tfano. During the courie of obaervatian of pa 
tlata operated upoo, be noted a progreskn In 
the beai^ bas In the ear not cpeTatedupoQ, but 
that In the car operated upon tw hearing did not 
n bekrw the level held at the time U epemkn. 
In other words, the pmgresaKe kw of bearing 
s eg u ed stopped hi the ear operated opoo, eroi 
thoogfa hearing In this ear did not pennaiwatly 


nt 1931 Frcfflcl reported a esae b which be 
had made a fcncstradco In the posterior sont 
circular mnsl. The iaiprmcmcntln bearing a u 
umnedent, bot the htaj^ Icaa mnahied ftatksv 
ary OS the side opgated upoQ. 

In 1924, Barany made the first report ef a two- 
Stan opgatkaL The first stage was an antitptecDy 
and fat was placed In the avitv Thewoandvu 
permitted to dose and bed. After 4 to 6 weeks, 
the cavity sras n-emeMd, the boriscctal smkir 
oikr oed espeoed and opened. The peevinsly 
placed (at tiaiue was potbed bto the (eoestia, 
aod the wound rednsed and hedbg allowed to 
proceed. But Baranv worUng with gouges and 
without iiiagnlf}ing glamea, i^d hatdly avoid 
tittle tiaomas lo tiu membrasens labyrtnUi aod 
small hgnonhages into the lumen In the canal 
In Barany's tedmiqne, It Is to be noted that after 
opgung the canal, be firat hnplauted a piece of 
(atanathoibJockedthecpcnlDg then be enddard 
the (at and the opgiing with a piece of nibbg 
dam about the she of a pea to nuke h koeidshfe 
be warmed this piece 01 rubber dam and pitsKd 
It Into the opgung of the fistula. The results as to 
bearing were primarily good. They lasted only t 
weeks, however He reports his results as foOows 
Directly altg the tai^ is opened the hcailig 
increases from near the omais, wbge oicc a 
beard before opgatloo, to a distance of tergal 
meUiv Aftg the canal opening b doacd, an 
appreciable kws of the newly acquired bearing b 
noted, hevgthclesi bearing b stiD bettg than 
befora operatiaQ, (or coovettatJOQ b ccsnprc- 
bended at s Hi«r»rwi» of several meters. 

About 1026 we sg^ find Holmgren iltnDpt 
ing a fistniixatkti « the boriiootJ semfcirailar 
canal, whxh be Immediately c o vers whh the 
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mucopenosteum of the ampulla. This resulted m 
a very great improvement m heanng, which 
lasted for a few weeks In some cases improve- 
ment m heanng was not so marked, but it lasted 
somewhat longer 

In 1924 Sourdille (27) reported on fenestration of 
a horizontal semiarcular canal His is a multiple 
operation In the first stage he explored the mid- 
dle ear and attempted to isolate it. He termed 
this procedure an atticotympanotomy, simple or 
combmed, with an mtemal plastic with a tym- 
panic hmge At the second operation he opened 
the external horizontal semicircular canal and 
occluded the fenestration by a thm epidermic 
membrane Each stage of the procedure was 
done under local anesthesia and noth strong 
adrenahzation Because of what followed it 
seems wise to give the details of the pioneer work 
of Sourdille He not onl}’ ments the distinction 
of havmg persisted m the search for a solution of 
this problem, but he is credited by Holmgren 
with havmg restimulated him after “failures” 
agam to study this problem Sourdille’s technique 
embraces the followmg (1) mastoid trepanation, 
with careful elevation of the soft parts of the 
e.xtemal auditor)' canal from the bony canal wall, 

(2) mobilization of the tympamc membrane only 
m the upper half of its cucumference, with the 
cutaneous hnmg of the external auditory canal, 

(3) a resection of the “osseous bndge” of the ex- 
ternal wall of the attic, and of the tympanic rmg, 
correspondmg to the portions of the tympanic 
membrane which he mobilized This done, a 
larger view of the attic, the tympamc cavity, and 
the ossicles is obtamed This procedure he terms 
“simple atticotympanotomy” It permits ex- 
ploration of the fenestra ovahs and the lesions of 
the ossicle (4) Removal of the body of the mcus 
with or without resection of the head of the mal- 
leus This step he terms “combmed atticotym- 
panotomy ” (5) His “ internal plastic ” With a 
tympanic hmge the flap obtamed from the pos- 
terior supenor wall of the membranous canal is 
lowered inward and placed agamst the mtemal 
wall of the attic By its adherence to the attic 
wall the tympamc cavity is hermetically closed 
and separated from the mastoid region There 
then ensues an mterval durmg which epidermiza- 
tion takes place m the opened parts of the mastoid 
cavity 

A few months later the second stage is under- 
taken when the acatncial hmng of the mastoid 
camty is sufficiently thm and transparent Then 
trepanation of the prommence of the external 
semicircular canal is performed This takes place 
m the following sequence of steps (i) The retro- 


auncular wall is reopened A piece which is 
destmed to be replaced over the opened canal 
wall, IS traced and cut out of the cicatncial flap 
The tympanic cavity is not to be reopened (2) 
The prominence of the external seimcucular canal 
is trepaned by rubbing with special rubbers made 
for this purpose (3) Ihe epidermic flap is placed 
over the new orifice of the fenestration, thus clos- 
mg it and preventing any infection of the mtemal 
ear 

The first stage of Sourdille’s procedure is not 
concerned m improvmg heanng, but is merely a 
preparatory measure to provide a means of clos- 
mg the labynnthme fenestration Sourdille, how- 
ever, does report that he has observed a shght 
amelioration in deafness, more viarhed tn ihe oppo- 
site ear (itahcs mme) He also observed diminu- 
tion of the previously present tinnitus m both 
ears Durmg the second stage of the multiple 
surgical procedure, he makes the followmg 
observations 

“ During the operation no matter how thm the osseous 
wall of the semicircular canal may be, no improvement 
whatever of heanng takes place before the perforation of 
this wall At the very moment when the operator per 
foratcs this wall, the patient complains of dizzmess of short 
duration (from 1 to 2 seconds) after which he hears wnth 
mcomparable clearness and intensity This reappearance 
of heanng as well as the diazincss comcides with loss of a 
\ery small quantity of perilymph This can only be seen 
under the microscope with a magnifying power of ten 
diameters The improvement m heanng depends on many 
factors ” 

Dunng one operation, Sourdille observed that 
hearing at the mitial openmg mto the semicucu- 
lar canal, which was very small, immediately was 
improved and the patient comprehended the low 
spoken voice at a distance of 40 centimeters from 
the ear When the semicircular canal openmg was 
enlarged hearing acuity was mcreased to 2 meters 
for the same spoken voice In aU his cases the 
low pitched sound was heard best. This was par- 
ticularly true m patients in whom before the 
opening was made the high pitched tones were 
better heard Sourdille makes the following addi- 
tional observations 

“In order to make possible the perception of low speak- 
mg voice at a distance of 2 meters, at operation, it is neces 
sary that the labynnthme tr^anation be laid open If one 
co\ers It noth an epidermic flap, immediately the \oice is 
not perceived at i meter, or at 80 centimeters, or even at 
less distance The maximum audition seems to correspond 
to the penetration of the sound waves through the laby- 
nnthine fistula thus made If, now, I apply paraflin gauze, 
covenng alternately the tympanum or the epidenmc flap, 
I obtain, according to the former degree of deafness, and 
the state of the flap, heanng equally w ell by the tympanum 
or by the labynnthme trepanation This indicates that 
heanng can be perceived equally by the tympamc route 
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ud fcDotn rotxDd4. cr by bbyrhUHae •ri&rt and 
the Kala tfinpui 

U I centj tbe tytwymri aad wifin ot Uk hhr 
KnUtioe trramtkie t lb* ua* tW, tN k*r nfe* cu 
rrA then b* bewd al Ur ixaAait\trt az^ Um kkb 
patched ttJc* b nacbmood Uk n azd i-W> 

new anq y d nr i bl y better Iban. bebn operatioa. 
Sclnabadi bat tW Mme raW at before, aad tbt Kfaae 
rttaaloi Dexuh t. 

SoardUle bebere* that the axl-renlu depend 
entirely apoo tie ccodlckn d lie flap u it 
remains thin, doady speikd, tie ImprcrmneDt of 
bearing kits without change. 

InuDcdtatdy foOowing SoordlQe i presentetkiQ 
before the Ro^ Sodety of iledkiDe, Hr HarcM 
Kiich (so) rejxrted till be hid pertarmed locne 
opentboi b cases of deafneti tzu caturfai of the 
nuddJe eir Ue had cooidered tbe quertbo 
Tvbetber or not to TrtoVe tie oeir gpenlag tiroogb 
the mkfnmkr caml or throog£ the prozDOD- 
toi^ HehaddeddedoDthelitter Heempkiyed 
a amipki method, e xp o sin g the middle ear ax>d 
then Qcng a small ticpilae woried from a destal 
engine. He entered tie promontory lie enter 
waR of wtudr be remored. He unmedkteiy 
dosed the gap of the pranaotorjr oamg a lib 
rraft tiien £raa the tnigh. At a aeaskn of the 
ko^'ai Society of Medioae b 1911 Rlich democH 
itiated II cases. Hk end-fesuiU could oot be 
reported aj daring tie flm World ^ ar hii papers 
had becocM lost and tbe patknti scatterea. 

Is 1936 Hofangrea (it) tepertiog to the Third 
Intematkaial Ot^Rhino-LLryngaiingical Oogresa 
b Berlb, made a report on a m g eM for otoadero- 
tk. Hk procedores then were as follows 

Uwki bat a nratb ii i i nb utrcADciiT ^ prdwaai 
vtlb neat curfol Wanzaki Tte uiecbr Ulertl aOdT 
tie b iba mcc’^<T«l At tUa 

Id opaattoQ, be ogtea an mpto^'oiaDt 

tn^artni. Tbo, pidftablT aabf ebad. fiwaki an 
nWt« b) Um WiriJaeUt ud ta tba poaterto mtlcal acoD- 
drcoltT caiah. Se mam nibaataopataan^eomahtotW 
utaba rcftkil KwidroWr ctoaX Eack Satsk h caade 
falriy bfic, 4 Id 5 milBawtea. Tba rodoatfWB » maetta 

liWwT t tmjarfnf tba aettbrtoecii labTTtaib, aod tba ia. 
mb it bleocd as r™rb u|iotalbla. As a aea w tba Satah 
ftac^ cml. bcaria| tat ioa ea fawnpOj afld coo- 
fc {act, vQ paritsta aar aileim ard <d*» erwnow at 
matar dhttaoets tmo tba leititi of hk opeiatiii r<na 
They bar t baat at rfkaarta of rartm He aD» 
enhjM tbe acBai ad aotruai and arft proatbok b kkt 
IntotLeantTmaadiiitDtbafeaeatiatbM, blcii Quiaigtcti 
bcfie\ n par' tUa oCecnoe of bbod aid msdaesWxA 
aad Bfpba as daUK nfl br tbe SatubL Tba proatbean 
it 10 placed that u errada ibe opemap caada aoawa aa^ 

W ptn ' mt ctaiaradnnaf tkbeabcapfoceaa Aaptalbeaia 
ha "T'in y eanrm* wDatancea— a tbio riWicr taaddar 
(CEail ki au pfaywaicfic aaii adotjoa, •» t»tj 
of fuOM pereba, oe more i n e ni ly Ut tJlaa« la 
be abo reporU tbat be kai coaled tba aotms) ilb nu 
b^aod tbeo put tbe (at pnatbeaboo tef) af tbap4d waL 
Bebcfle^aa litt tbJapre'eotaaa aadeauabb rfnrtbat tba 


(at toaae ' 
pbcadiai 
tSpt aad I 


•eotbeanoQiUbTTblb. Fi 
.beckaeiUaart^aaliadiiaM kii' 
beihrif by pcbnaiy 


Heiingren makes the foDowing ofcaemiioea 

Tba tfflpnrmnit in baarios t tba tbae c4 toeradM b 
cwaan aid iKnnWnf Doriaf period k W.W., 
baarbi it redoced ta locae oaes to tbe pre-apnatba autr 
tm bcbe ti^adhtTtn ana tbaa befen optniko. la Ibt 
■■>3a{ty ef hb amt* [ba reporti e« j4 k tba ctMaaaka- 

tbai] rnatn or Waacr hopnaeaetit hi bcartat b atlibcd, 

wkfcfa IB certaia oaca b e^ea pnfT u riie. 

In October. 1937 SourdlUe ( 8) csim befere 
the aectkm of oCokiyngnlogy of tbe New Y«t 
Academy of Kedtdne 1^ reported on hk ktest 
p r o cedu res and sammarixed hk aaa SoanHHe 
now prapoaea t surgical technique wikh osully 
ccDskts of three stigca bet sotoetlEnes reqolrci 
men thin three itigci. 

Tbe jffjJ iHp k performed entirety whhin the 
external caml It cncskti in Uftm* the cot thick 
cntaneooi soft parti, fibrnos banm. and perioa- 
leniD of the posterior supenor scmlamim J crence 
of two-ihiroi of the eotemal indltory can^ 
The cceratioD to iccomplkb tik, however h 
ourried out tireugi a poatuxricnkr fndtwn. U 
miy be done through tie extenil andhory 
meatna, prorided thk k uSldeaUy wide. Tie 
fattfrai alts thk proce dare k ptOlad to obuln 
cutfaca of membrane from which perbsteam has 
bccDmarnTd, a supple cicatrix, but rrsdstantacd 
arilhOQt sebaceous plods. The dme ariidi gen- 
erally elipses to iccom^fkh tik be pots at be 
tween 4 to 8 weeks. Tie Uind ttap k carried 
out coliiefy m lie middle car An inckigp b 
made tirongi the original pcatauricnki scar 
Tie prerioiialy wuA» ^fai datrlx b smarsted 
(roca tbe poatsioT snpeikiT osnil walL The cka 
tiix k DOW foond to coiukt of new skin and scar 
tbeae and also of the upper border of the drum. 
Thk step SourdOle alls an inteniil [tlsstic 
Next a resectioQ of the mastoid y roc ci a k oodet 
(iLeo and the idJtia and attic completely am- 
trrated all ceQ stractnre, thus biloging into 
view the incus atxl the besd of the milieus. Tbe 
)aint between these two parts k opened and the 
oadcies separated. Tien the bead of tbe malleai 
fs artfully res e cted, action being observed not 
to injure cr puncture or tear tbe mem brans ty»- 
pan! or to displace the loess wiki ihoold be 
malnulned in Iti Wng podtioo and Ui poa- 
terinr aad its itsfeiicr artlcnlitlans cuuttrvtd. 
The preriously prepared flip n then cJcritcd md 
Its uetdlng airface appCeo to tic Eoens, its in- 
ternal miUa to Uk itbc sod tie sdltm, and u 
fsi as it win reach pUced over lie flooc of 
■nt niHi. Tie mlAlle ear k tins bermcticslly 
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sealed m its supenor portion The procedure is 
ended by covering the lower part of the exen- 
terated mastoid cavity with an external plastic 
flap made up of scraps of skin and muscle ele- 
vated from the infenor surface of the mastoid 
process 

Now a sdcond mterval of time is allowed to 
elapse of about 6 to 8 weeks, and observations are 
made of the transformed ear through the external 
auditory canal Generally the meatus will be 
found widened and communicatmg directly with 
the mastoid cavity A large vestibule has been 
formed behind the curve of the honzontal semi- 
circular canal which is covered by a more or less 
thm cicatricial pedide of cutaneous tissue This 
is found communicatmg with the modified tym- 
pamc system now found compnsing the mem- 
brana tympam and the so-called “internal plas- 
tic,” the surfaces of which are contmuous m their 
supenor half circumference 
The third of labyrinthine stage consists m liftmg 
up the endomastoidal flap at the level of the ex- 
ternal semicircular canal This canal is then 
opened, extreme care being exercised not to mjure 
the membranous labynnth As soon as this open- 
mg is obtamed, there is noted an mcrease m hear- 
mg 10 to 20 times better than the pre-operative 
heanng acuity The cicatncial endomastoidal 
flap IS now replaced over the fenestration Sour- 
dille makes the followmg observations regarding 
the heanng 

The heanng which ordmanly has been de- 
creased m the days immediately followmg the 
operation, when cicatrization is complete, is 
measurably mcreased It is better even than that 
observed on the operatmg table With tunmg 
forks, the return of aerial hearmg for low pitched 
sound (64 and even 32 double vibration forks) 
are heard The Weber is changed, lateralization 
toward the side not operated upon and even the 
Rinne can be positive on the side operated upon 

SourdiUe remarks that ‘ unfortunately the suc- 
cess IS ephemeral ” In from 4 to 6 weeks he has 
observed that the aenal heanng dmumshes, the 
Rinne test reacbon becomes negabve and the 
results of the Weber test equivocal He thinks 
this IS due to closure of the labynnthine fistula, 
because of the reconstrucbon of ngid bony de- 
posits which close the fistula 

These bony replacements, Sourdflle considers, 
do not attain the thickness of the pnmihve bony 
canal wall In most instances they do not attam 
thickness of more than a feu tenths of a milh- 
meter Therefore, he undertakes a supplementary 
operabve procedure to remove this bony film 
This he calls “ touching up an operabon ” The 


hearmg is then re-established and often only 
then this gam m hearmg be lastmg 

Sourdille’s tabulabon of results comprises 140 
patients upon whom he operated about 400 
times The heanng results were very good (hear- 
ing improvement was measured by distance m 
which given sounds could be heard) and showed 
improvement in increase of distance of 10 tunes 
that of the status before operabon These 
equalled 40 per cent Those whose heanng dis- 
tance improved only 5 times that of the status 
before operabon equalled 14 per cent Recently 
through improved techmque, he obtams good 
results m 80 per cent of his pabents, and of these, 
60 per cent show an increase in hearmg distance 
10 tunes that of what they had before operabon 
He had no fatahties in any of his 140 cases 

Following SourdiUe’s report Lempert descnbed 
a new one-stage procedure which embodied all 
the features of Sourdilles’ operabon He used 
burrs and claimed to use the ShrapneU membrane 
as covering for a fistula produced m the horizon 
tal semicucular canal His operabons were per- 
formed endaurally This was the first American 
contnbubon 

Other current reports are based on the pioneer 
work here reported Otologists in this country 
and England are at present trymg out the Holm- 
gren, Sourdflle, and Lempert techniques, but 
them cases are too recent to be of value m estimat- 
ing end-results 

THE FUKDAMENTAL OBSERVATION 

There is now available a very creditable record 
of surgery to improve hearmg In each and every 
procedure which is reported, it is recorded, and 
my personal experience substantiates it also, that 
as soon as the osseous labyrmthme capsule is 
opened, there is posibve demonstrabon that the 
deafened patient hears better than before fenes- 
tration was undertaken And this is observed in 
varying types of cases which exhibit deafness as a 
symptom, whether or not that deafness is caused 
by die lesion known as otosclerosis This is an 
important scientific fact Nor does this fact lose 
its significance if subsequently this mitially un- 
proved hearmg acuity is lost This repeatedly 
observed fact upsets our ideas regarding the 
pathological lesions which, from audiometric 
tests foUowed by histopathological studies have 
given us a concepbon of the lesion held responsi- 
ble for the deafness In other words, if the lesions 
rendered the pabent deaf, how account for the 
immediate recovery of the funcbon of heanng 
upon fenestraUon m an exactly similar case? 
Surely it may be surmised, if these studies are 
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correc t , that rirntTir leskcEi an premt b tltf 
hypothrtfcaJ cue died, and we know that the 
effect ol a IcncftratloQ operatioii does not fan- 
medkuly rcacb Mulg^ioo ceDj to tbe codiJca, 
Thk premlae may be italed, tioB patient* cbo- 
pLifnint of drafotaa and tested by the 4t 
oorconiaiaQd— tbcaodjcttneter foi^ voice etc. — 
are actaaR/ deaf ooly fai nbdoD to tfae mixfu 
ined to teit tbem. Even tbcae firatly deafened, 
who by the mean* we emptoy to teat them 
wbat are called bland* of total deiinem, an not 
actnaRy deaf for thJa aotind a ave freemency be 
caoae often wfaen the ampDtode of ^rat^ of 
the »ine aoond wave frequency b greatly In 
ae aa ed — a* for mmple by nae of an oegan-prpe— 
tfaeM Tsatient* wQl hear some note. Probat^ an 
actoal acooatic nerv-e letkxx wHfa it* accompany 
tog dyafunedon U tbe only excentioo to thli gen- 
enfaotkn In tlia cocntctlon re b of totenst to 
rwste that Ltxae beUe\'cd tbat even when ^ had 
poalth’e eridence of (tape* ankykab tfab fandlog 
(fad not indicate that tbe patient wa* actually 
deaf So profeuod a rtudent of otakderotb aa 
Albert Gray of GtasgcFV wrote to i^tS that the 
deaineai of otoaderoab tfarooflMut a luge part 
of lu coune b doe ''rather to Rre r mthi o of the 
fnDctimi of heartos than to Us actual dertnetton.'’ 

Tbe retention of the newly gained bapro eeaeat 
to kcr/ar etmti coartftutei tbe verr aaeoce of 
the problem wnidi thb tnelbod ot treatoent 
aeek( to aolve. Oat way ta ackjett Uhs b to devbe 
a means to asooitots On ntfjictJiy wudt jemtstrt 
IK (he Ukyrinikim waQ Let me at once add that 
set in sH cares to wbbh thb nrglcaQy made fen- 
estra resnatn* open, docs bearing actJtv renmlo at 
Its tnftiftlly actiaircd Unproraaent level, but In 
(ome Instances It gradual^ drop* to its prior lerd 
o! recorded bearing lots. AsaemUary ibesefore, 
wcead fuadttntttiti piobkxa for amotion b to 
find tt* to dlfferentbto betwee n the cases 

prior to Ktrgkal totervcntioti. Tbe finding of a 
pennanently maintained open fenestra a 

positive fistula reactno, a healed nrgicaf wound, 
an Intact tympanic membrane and open eosta 
eVUn tobe, totally wnocfswycwicd ^ mahile 
n«nr.» of fanpcoved hcar^j acuity leave# the 
(Itnation nnsatbfactory Tu tnccesi or faOure 
of eodortog results of the procednre ftm remain 
tnfrtdi^tSu aod the patient even to tbe matt 
competent bn ads, most tsie tfae gamble'’ «t 
the expected resolu, 

g TTO m AT HAUrrotAXCE OT AJI 0»C« Jl»ltLA 

Becaose of tbe obvious finding that, wben 
feneatntioD b done and the (osgKsQy cade 
wtodow remains open for a dme, bearing acuity 


al#o fa improred, It b easily comprefaended wty 
*icfa Intense efforts have been m«di- to keep the 
fesextia open. 

Tbe stndle* may be divided Into groopi. Tbe 
sasTKal rtndk* of Hoirngrra ( 13) are ootewerthy 
A fiitnb covered with ■obcntaneooi fat to i pn- 
dent resulted in fmpeored hearing for t ytarv 
Hofangim tbo tried corering tbe jrith ■ 
mncopcnosteal flap and with goU leaf andatb- 
me lined with cooicctive tbure and euTered wah 

e vCTcnt ephbelfana wi* abo etuficyed. Ifc 

1 not yet reported tbe resolu obtained Inxn Ifae 

last set of ex perfa u enU. Regardtog teebn^oe be 
mmmioends tbat the periosteal byer of tlw 1 ^ 
itothloe waR be rrrao^ as far u possible. Ttt 
rndocfaortdral byer wiQ not beal and the eodos- 
ical byer and endosthun should be rea sj re d as 
ccsnpletely as poacble. Tbe semidtaibt iwmi 
abould be opened ao its concavity or at fas side. 
HeexperimenU with the appRcatfan of prokrtged 
pressme to produce premurr eroiioc be nggests 
ptogglsg the faavtn^ esmab to the bone wnb 
booe-dust, and also mggesu the use (rf cl e cQijysu 
tbroofb tte appUcBlicin of varioce* metab to pa- 
vent bone regenerackn and eacoaiage booe atro* 
phy floaDy be b now cryxrimmttog with ir 
ndbtloo throu^ tfae appheatko of radba er 
meaotfaoriam. To dote, aotfalag of poihlnty 
definite \-ahie b avaRabk. The experiffienu ire 
Dot cemduded, and fer Hobngren tbe qaettkn 
atID rtmihis onanswered. 

SourtHDe (*B) has a s'err ounplex leduilqoe to 
matotato patency of the tenestra. In aibcuace 
it cmibts to tfae use of a connective tbscs flap 
covered with pavement epiiheliuai. After re 
peated rerbioos which he eupfaemistkmlly tenni 
“touching up tfae site cJ the feocstritloo by 
removing newiy formed booe brntOae wfaki 
dose the iiea, he eveotuaRy hat aocoe remain 
open beouue be says he exbinsts tfae legcneia- 
uvt power of the lx»e. I record wbit be dates 
but doubt the soentlfic raloe of tbe reason to g 
Imcpert (13 ar) eatahlahed a postnbte to ha 
rrpo^ ra whicn be stmses tbat covering tbr 
feoestia with Shiaprtell s membrane fa the »eco- 
ffry fatitr /w ntaoj to keeping the fenestra 
open. AddltJonaPy the use of poiahtog bum and 
hunuahtog burr* and of a *4 karat gold burr to 
im pr es s gold dost partxle* Into tbe reposed bccy 
sartoce* is advocated. Moat anatombts and 
many otoJoefcaJ surgeoo* havT serioni (ioubts as 
to tbe possEoitv 0/ itretchtog Shrapneiri 
branc ( reach and cover tbe fenestra placed to 
borliontal canal Lenaerl s own laltort* a» 
reported rev-bioo* m themsd w* le»en IM 
strength 0/ hii ccrjteotioo, to By nothtof what 
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soever of Sourdille’s report of 74 per cent successes 
in 140 patients SourdiUe never employed any 
kind of burr m any of his cases, and he makes no 
pretense of employmg ShrapneU’s membrane to 
cover the fenestration His record, on its face 
value, IS every bit as impressive as Lempert’s 
Inadently, Lempert’s first report of having oper- 
ated on 23 patients of whom 22 had persisting 
fistulas needs re\'ision when his Boston presenta- 
tion IS studied In this report the failure to mam- 
tam an adequate fistula among these 23 patients 
amounts to 39 per cent It is presumed that he 
employed not only the burrs but also the so called 
Shrapnell membrane as coverage Holmgren 
also suggested employing the dura and the arach- 
noid over the superior semicircular canal, which 
he had fenestrated Employmg the dura m some 
mstances and the arachnoid in others, he used a 
tissue which contained no periosteal stroma, 
nevertheless the fistulas closed, and the hearmg 
acmty reverted to that before operation One is 
forced to the conclusion that the regenerative 
power of the bone itself is the factor at fault 
This factor, which is nature’s method of repair, 
must needs be nulhfied or guided m some way if 
success IS to be achieved m keepmg the fenestra 
open 

As a matter of fact, there are successful cases on 
record m which fenestration was done by differ- 
ent mstniments and by the use of different tis- 
sues to cover the fistulas Among those who used 
other tissue than Shrapnell’s membrane is 
Campbell The Guggenheims report a case which 
they observed, and they state specifically “that 
the claim that the pars flaccida, or Shrapnell’s 
membrane, is used to cover the fistula is not accu- 
rate ” Among my own cases, I have never been 
able to get Shrapnell’s membrane to reach far 
enough to cover the newly created fenestra m 
either those which I term successes or those which 
are not I do not think that Lempert’s contention 
m regard to this factor in his technique will stand 
the test of time and expenence 

The expenmental studies of Canfield and the 
Guggenheuns, while valuable contnbutions m 
themselves, leave the mam question still unan- 
swered Canfield endeavors to solve the question 
as to what differences occur m the surgically 
traumatized bone by the experimental effects of 
the instruments used m the surgery The in- 
fluence of heat and friction from the burrs, the 
mjury to bone cells by the burr, and the possible 
diminution of the bone’s regenerative power — 
these aU engaged his study He concluded that 
the response of vital periosteal bone differs sig- 
nificantly when defects are made with different 


instruments, even when the defects were um- 
versally covered with the same tissue Accordmg 
to Canfield, the essential pomt m keepmg the 
fistula open is the management of the bone it- 
self with less regard for 3 ie nature of the tissue 
placed over the defect Canfield credits the bur- 
nishmg burrs with inhibitory power over bone 
regeneration The Guggenheims, on the other 
hand, fail to substantiate this contention 

Neither the Canfield nor the Guggenheim experi- 
ments were earned out upon semicircular canals 
This raises objection to conclusions drawn from 
these experiments The Guggenheim report, 
however, anticipates this criticism by stating 
“The fact that the labyrmthine capsule consists 
of both membrane and cartilage bone in no way 
affects the experiment, as aU new bone forma- 
tion, whether m the labynnthme capsule or else- 
where, IS by membrane-bone process The onto- 
genetic phenomenon of the transformation of 
cartilage model into bone model is strictly an onto- 
genic occurrence, and never a repair process 
In the final analysis of osteogenesis m artificial 
fistulas, the individual charactenstics of primary 
germinal tissue (mesenchyme) will doubtless 
prove to be the determining factor just as they 
are in such conditions as chondrodystrophy and 
osteogenesis imperfecta and m connection with 
individual potentiahties for fracture heahng ” 
Believing osteogenesis can be impeded by vita- 
mins, Kend has undertaken a study of diet with 
combinations of vitamins to inhibit bone regen- 
eration Although his reports are as yet unavail- 
able he generously furnished me with his data, so 
that I might try them also 

To summarize it can be said that no way to 
keep the fenestra open has yet been devised which 
successively apphed will successively give similar 
results Neither the use of burrs nor the apphea- 
tion of a particular tissue to cover the fenestra 
assures positive results m succeeding cases with 
any degree of certainty This is true whether in 
reference to the cases of one surgeon, or of differ- 
ent surgeons Conversely, good results are 
reported by different surgeons who have used 
different instruments to make the fistula and who 
have used vanous types of tissue to cover the 
fenestra 

I am still as much at a loss to account for the 
successes I have had as I am unable satisfactorily 
to explain my failures, for I have used similar 
techmeal procedures in either mstance and have 
encountered no untoward happenmg to compli- 
cate the issue In other words, I cannot predict 
the probable outcome in a given case because as 
yet there are no entena available upon which to 
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predkaile mccm, ooc hivr I fooad inj-tlilM in 
the pabUsbcd reporU of other wortm, wuch 
wodld mkf preoJctkm of cnd-rcsolu imer ccr 
tain. In pri«int I mar rttuark, that I hare 
CDctiunlrTwI nntoward happeninji in of 

my cuct— torn flapi, perfocatiocs of the 
htiflc ty mp anl, and *ectiodiTy lofectiow of the 
mfdffle car ipuxa— all of which If the c uui at 
literature b to be credited, ihould have dooroed 
the patient to nltigale dcaicen yet in teat of 
theae natienu there waa a per iiitla g open 6atala 
with improvement In bcadng acuity Why? 1 
cannot >Tt hr>d the anfwcT 

THE or THE DfCCT AJCD Tttf ErtTYUPASlC 

tPACZ 

The rAle of the tneoa is atin nnaettied, Ananky 
loaed atapea articulated with an loan but dtsar 
tknlated frocn iu mnnectloo with the oI the 
maOeoa when the head of the btler U amputated, 
aa b dooe in the amrently emploj-ed techniqnca 
aafuatsutfeated bySotmfdkaad now part of the 
to called Lempert opentkn. leaNTs the qoealkn 
of wfaat nae doea tbc rtteDtloa of toch an incoa 
poescH. Oce of the beat fuoctloaal rod U 1 bare 
tbt3 far obtained from thla op era tion vaa In a 
caie in which the Ininta wtJ r aa w ve d . 

1 may add that ttwika on the rdk of the ioos 
are is progresi, and when dedoctlooi are arar 
ranted rrp^ be mads. The entire qneatkn 
aa to the neceofty of cnr^feaDy dutnrb^ the 
t)iiipsidc and eplljinpank atractnrea b nader 
surrey Prompted ^ the w o ih of SonrdiQc, a 
recooatniction of the tynroinlc cavity a resec 
UoD of the bead of the malleus, and ita orcesuy 
coDCDcmUnt— opening into and pirthlty ohlit 
eiatin* the epitympinh: ^cc— are nerw the 
operawn of chOKC. Thb popularity haa resulted 
from the incoeporation of part of SourdIDe a wort 
In the technique advocated by Lempert whfch 
not only be btit all hbpnplb follow withcntactn 
ally compiebaidiitg wby The ideotiSc reaaoainj 
opoc whidi the*? procedorcs are biaed la totally 
QQCcnvincInj and the theodes are not proved by 
faitial obaerratioDa. Tbeie are reporta of tem 
porary Impcwcd bearinj acuity in caaes in which 
neither tls; of the nalleui not the epltym- 
puuc apace waa involved In the tecbnhpie> Of 

coarse, laliurt evni tuaDy reiul ted In auch caaea aa 

regards permanently Improved bearing. These 
fmflmea were due to dosurc of the fenestiatiQQ 
aikd dil not depeoi In any way upoc the technica] 
procedures open the epfcympanlc spafr , 

As has alreroy been recorded in my pc eflmlt o r y 
report, in toax oi mj patients lenestiatko hia 
bOT done without aarglcally touching any of 


the qjityTDpanic and the tj-rmiinlc stioctttrta. In 
otfam I haw followed Sourdl^’i soggatiocs md 
have amputated the bead of the mafleua sal 
obntmted the epftwnpmic space. A sal&d«it 
oamber of padenta baa not Ira operated open 
and the time thpsed rince opeiatkm b too sbert 
to permit a ctnnparboo of resolts at thb 

Another obsc^tico regarding tympanic strue 
tnres, the epitympinlc space, and th: radrnlii 
chain ibooid be raentiooed. In a prefrndoary 
report a >'car ago I preseoted usEogams 
b^ort and after fenestratiaa in a patient apcn 
wbcsn radical majtofdectociy had bra per 
formed in grA At the time the patiat f 
under cAacrvatloD, the ear bad been dry and 
healed for year*. In an endeavor to betto his 
bearing aoflty with the patient s ccs ia cpt, I per 
formed a feocstiatlaii npeo his car The oacclea, 
and the tympanic structona were ndisinx as a ie> 
cult of the well performed radical mastciaKtccav 
The old wound area waa covered with a tho 
epfderToiied lining and thb was oaed to com the 
feocatraLkii. Bra ling rapidly rntoed, and the 
ear waa dry The fenestraiioo waa ora and pvt 
a podlive fiatnk teat. Hearing an^ waa venr 
de^tely improved aa ibown In the aadiecaetix 
charts and in the ctnwmtloBal rugri. Jlgure t 
■howl the pwsirmnfi ta pfLu ' tm ept obtsbed. 
Hearing (apTovtsMst waa maslntained and the 
fistula imitntd open almost 8 moaLhi, then 
gradually the fenestration closed, and hcadng 
setilty dropped to that before opciatioD. 

The ImprovetnenV in hearfag aoilw tiansieat 
Ukk^ It WSJ and dependoit opon Leepfng the 
fistna open, a a fact of great sdeotific s%iuh- 
cinrr, It b a fact that the early pfoneers in thb 
type of surgery obtained temporary imprcfttiDcnt 
fa hearfaf acuity upoa peTformiiut feocitralioo. 
Thb fact has become the basts of aD the elaborate 
techniques tface lahonouily built upon thb one 
outalandmg saentihe obwervatioo. Therefore, 
we moat study and evaluate the fact estahfahed 
bymyobacrTstx>n.QaiiKl\ that in a patjent with 
the tympanic cavity mastng, alth the rrtemil 
wall at the ephympoaic space abfated, and wUh 
the malleua amd the incus abeenl, the fenestra ticB 
of the borlzootal scmiorciilaT canal resolted fa 
in ipr o Ttment m hi^-ring The later Joss fa the 
newly acquired hesrlng senity pa r all el ed and 
cofaioded with the giaooal doiore of the sargi- 
cally niftp (ewstra. Do oot lh» obravaUetB 
make ua doubt the accuracy of csir preaent cou- 
oepta aa to the die mhlch the tympanic cavity 
andltaossidciplay b the Inherent acta ccectiMd 
wHh bearing’ \\e must buDd our kncwledro from 
tha obscTvatioa aa a In my opfamo the 
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mamlenance of the fenestra is the greatest tech- 
nical factor in retaining hcanng acuity and all 
additional details upon nhich so much stress has 
been put, seem less important m the solution of 
our problems I shall not here discuss Uic newer 
theon regarding Uie plnsiology of hearing 
which the observation just recorded and other 
studies under wai suggest In addition to this 
case I shall cite others each of which is a negation 
of the ideas which the most propagandired tech- 
nique IS tending to spread and because they 
demonstrate that comparable results arc obtain- 
able bv totalh different technical procedures 
Another observation is notewortha If one 
examines the bone conduction audiogram, taken 
under conditions of masking, m Figure i with 30 
deabels of the same note as tendered to the 
examined ear, a loss in bone conduction is rc- 
X ealed, reaching its maximal loss at the 204S fre- 
quencx cx cle During the penod in xxhich hcanng 
XX as improxcd and the fenestra remained open, 
this masked bone conduction was marked! j 
improxcd, and this was true in more than one 
examination If the accepted thcor} of how 
bone conduction comes about is to be maintained, 
then we lack a reasonable cx-planation for this 
finding On the other hand, it is logical to assume 
that the improxcd bone conduction after fenes- 
tration IS a factual oLserx ation and that our pnor 
held concepts on bone conduction— how it exen- 
tuates and its significance when showing a loss, 
need rexnew and study as to factors in establish- 
ing diagnosis This obserx ation brings into ques 
tion the role plaj’ed b}' the ossicular chain in 
presenting bone conduction In addition the 
diagnostic criteria on the condition of the acoustic 
nerx'e which we arc habituallj wont to deduct 
from diminished bone conduction is also ques- 
tioned In my case, bone conduction xx as dimin- 
ished but was improved after fenestration despite 
the absence of the major ossicles and membrana 
tympani 

THE METHOD OF SURGICAL APPROACH 

I need add but a word regarding the cndaural 
approach to the antrum and the epitympanic 
space Inherently there are many reasons why I 
disapprove this approach These reasons have no 
bearing upon the fundamental questions xxith 
xvhich this paper is concerned The postauricular 
route has many obvious advantages over the 
endaural route I believe the sound judgment of 
operating otologists will bear me out in this 
premise There is no step m this field of surgery 
that can not be more easily done with the post- 
auncular than wath the endaural route, whether 


It applies to tlic epitjunpanic space, the head of 
the malleus, the sulcus tjmpanicus to free the 
drum and make a tissue to use as coverage for the 
fenestra, and the fenestration itself 

DANGFROUS EVPERIMENTS 

It may not be amiss to sound a note of warning 
regarding onccxperimcntal surgical effort, reported 
incidcntall) among a mass of other material 
The merit of the procedure was ncx or debated or 
exen commented upon in the report of this work 
I refer to the revisions undertaken by Lempert 
in tlic cases he lists as Cases 88, 71, 72, 97, 56, 8, 
and 106 in his Boston presentation In these 
cases he emplox’S pavement epithelium to cover 
the fenestra, turns Uie epithelial side toxxard the 
open bone wound, and attaches the blood sup- 
plied raxx side to the mealal flap He tlius covers 
the fenestra xxith a membrane which does not 
attach itself to tlie fenestrated bone This he 
contends retards bone regeneration I am willing 
to concede that this mav be true, but every stu- 
dent of medicine know's that paxement epithe- 
lium should nex'er be buried in tissue but should 
be kept in contact xxith air, and it should be so 
placed that the inex itable exfoliation from pax e- 
ment epithelium can find easy egress externally 
To this fundamental conception of pathology I 
beliex'e most plastic surgeons also subscribe The 
rexerse side of this implanted flap converts itself 
into fixing matrix, and Lempert actually is im- 
planting the beginnings of future pscudocholestea- 
tomatous grow tbs if the graft lives As w'e know, 
such growths dexelop slowly and these patients 
may ex entually— unless our basic knoxvledge of 
pathology is at fault— come to grief because of 
the buried epitlielium What will happen then, 
as the result of pressure erosion from accumulated 
desquamation surgically located in contact with 
the membranous labyrinth, needs no prophet to 
foretell 

Another xvord of xvarning should be said con- 
cerning the Lempert reports In his original pub- 
lication, he reported 23 cases and of these only i 
fistula failed to remain open In his second pub- 
lication (Boston presentation), however I find 
that 9 of these same cases are listed as havmg 
required revisions, some more than once Among 
these, in 4 vestibular function was lost or im- 
paired Among the additional cases included in 
the 120 patients upon which the second report is 
based, are 4 others which likewise suffered serous 
labynnthitis This senous outcome was the 
result of the operation itself and because of it, 
Lempert was prompted to state “revision of the 
fenestra involves a much greater nsk to the 
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mrailintiwaa l abr riath t>i«n duct tbe oricfaiml 
fcTOftrttioci." iUj cocdocon I to liiOy 
in Accord, And I hAre done oo crviskci* Aitcr my 
fint crpcrifnce witi coc. In thit caac oothlDg 
nntotnjd iappewd, bot tbe (Un^m ioberrnt In 
the pnxedoie Tmt »o Appnmit ihit I hA%T nextr 
lUmpted A{Ain opmtcog upon iASura, And I 
vottld wxrn Uie profetrion tpinsl penaluiug 
tbeir ptucnti to ondcrco men crvfaLDOA. It tt 
better tbAt the henrinx A^tr revert to the stAtin 
belore oper a tloD than that tne patient cmdeTtAke 
lo great a mk of keing bia hearing ajuI be 
tmahle to proenre for hlrmrtf the bearlzig im- 
provement that an arti&cial bearing-aid apponi 
ta» could bring turn. Uttn thh type of sutgtiy 
«ru firat oropened, Holmgren, SenrdiOe, ou I 
minimized the iliki of damage to tbe membra 
DOua kbyrinth wiuefa are taken by potieota ondcr 
the precantloDarv aseptic surgical meoatcrc* un 
ally empIo^Td. AQ these sargecu prided them- 
adrea on an absence d any Ubyrlnthlne in}iirka 
and reported none ha%'n^ happened. TUa b 
paetkukriy tme of Soorduie wto perfortned 400 
opentlciQa, rerblng feoatrabemt often more 
titan once. Tbe miklcalaaa care ai to soigical 
mfmrtBe and aaepoia of which L eaip ert wrltea 
tad speaki seems to bare na at a loss to acenent 
for tlm huarda to «hidi hra patfeota were sub- 
jected. No otaiogttt of eip e n e t K e , I dare my 
will tokbntfB the danger which a aesooa teb> 
nathltbenU^ Unlest this type of lorceryvfala 
curies arltb U the danger oi bbyrlnthltis ts coo- 
tmfbd, we ihall aoooer or bter be coofronled 
with t£w tiogedka subaetpreat to an cstablkbed 
labyrmthlDe supporolks snd meningeal infcctno. 
That thk b a grrre danger b eiddent »bai I 
pomt oTrt thai -ffhBe Frederick ealnnated the 
occnirencs of bbyrinthinc infection to be 
only about i la 100 cases of imidU rtr raS^atra 
U*n in LanperFi report there were 8 labyrnitlilne 
infections in 110 cases. 

tnxcTiOit or cases 

Tbe hleiatnrt iombhea few deiaQa whkh conld 
be used to otatt a staDdard for tbe sckctimi of 
coses whkh would be nnproved by this opoation. 
Current pnblkatkma Imply that the deafnes s 
caused by otosdeToais may be helped. The diog 
ootis of otoseteroca is almcst impossible to make 
clinically at the pr es ent state of oor knowledge. 
Hence an apprcafanatkoi to sndi a di a gnm is is 
aD that con be hoped for It bc comea htcrimaingly 
ImpartAnt, theraotc, that prior to subjcciiiig a 
riratwtirot to this type of sergerT a rather pro- 
period of oboervatloo of the patient— if 
iii rr wirj cner a podod of months— b desinble 


before the final deebion b made. In ludi a tody 
the impreailon pined by one coosultatko aid 
f ja mlna t io o b diecked and rechecked adlidcil 
cotimitioD ci the patient b obtained a coopn 

henixin of the mental and psTchfc mtie-opofti 

Indlvidiial b deveioped an 3 andOtiy 
boni regarding eodocrfeie dktnibaact octsic*: 
dyifaiiciloai, and other pertiMiit facton becoot 
poxi of the case hjatory Thb period cf obienv 
tiOD often ptesenta changes in the AOfQocnelrie 
reodinp too and ranra of variation prior to 
t^xratJdo can be established. Usually e\ cry one 
working In thb field agrees that good bom od- 
doetkn, observed aadcr cocdltjoa of mailing, 
hat least a desirable condition but that patientt 
wbccse audMiBetnc leadioga show a curve iadka- 
thw of acooaik nerve dyifimction are not g»d 
pr o spects to submit to operatioa Holmgren tas 
sogg toted a detailed study of tbe dnua and iIk 
czlemaJ aadiiOTy canal In additkm to tbe daasical 
data to detennW the presence of otoseterosk 
This i&tdv ibonid indudr a coasidemioQ of the 
thklutia of the akin and Hs dryness in efthsa- 
tkot of the amount of robcutaneoua tiasae tbe 
pretence or iboeixt of c g f uj nec the apldJCy of 
mdodng, or the aharnce of coogh (tkuDg) and 
•aanalir regexes the movemesita oboerriale ef 
the meobrua tvmponl— which segmsit nova 
moot, what adheaino restricting inotioc can be 
desnecatxated and, finally a mi^ie ttndy of tbe 
movementi observihle in the oolcalar dain. 
These observatkios are made thrtngb tbe (reci- 
ston Braoing Scigle otoocope. In aB my own 
cases these observe bona hare been made, in odefi- 
tkto to the recording of the osnal data from 0(0- 
loHcal ezaminattona. 

m cases whkh preamt most of the factors usn- 

ally recognized 11 cotnpriilsg the daaskal pwtQ re 

dmpnated ciinJcally as otosekrosis, the eTtemaJ 
audjtorr meatus b wider than usual, tbe akk 
thin and atrophic in appearance with Dttle sub- 
cntaneooj Uam apparent, cerumen absent, and 
the posterior sopenor segment of the drum mcm 
most readily wnfle the rest of It does not- The 
drum b thin, almost tiaaanarent in spots, sad 
the vascular reriez b tiug^ah or absent ankai 
pmloDged efforts are inarie t e\-oke It, when it 
can be produced. Tbe movaaenta o! the o wkuhr 
diatn ire geocT it fly impeded, although under 
DcgaUre amnniieric prtasure bi the evtaoal 
on^tory canal the eicgnfcp outward of the upper 
segment (sbovo tbe short process) of tbe mtlleni 
if powdbk. 

Regarding the posCohtes of Holmgren and 
nrviewfaig my own case blstoriei as ■ppBcd to 
t)w»Tn^ I mi Hit DOt hi pining A CCCtraulctieO Bt 
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the fact that Sourdille seeks to submit to the 
operation patients who present a wide and 
straight external auditorj^ canal, with a large mid- 
dle ear which is vasculanzed and resistant 

Roentgenography thus far has not been helpful 
m addmg either diagnostic data or cnteria useful 
in selecting cases for surgery It has given me m 
each of m> cases aid m studymg the gross bone 
structure to determine the presence or absence of 
pneumatization and the type of cell structure 
which IS present in the given case Perhaps when 
the results of planographic studies of the lab3Tin- 
thme capsule and the middle ear are completed, 
reports may become helpful in fixing pre-opera- 
tive data valuable m selecting cases suitable for 
operation Sourdille uses stereographic roentgen 
exammations in his efforts to select his cases He 
prefers the tj'pe m w hich the zygoma w all does 
not pass beyond a vertical plane through the pos- 
tenor border of the condyle of the mandible 
In my own patients, I have had all t]>'pes of 
temporal bones to deal wnth large pneumatized 
bone, the mfantile tj'pe of small celled bone, and 
also the sclerotic type In most instances, both 
in the matenal upon which I operated and also 
in that routmely examined by roentgen-ray in the 
dime, pneumatized bone has been predominant 
The stneter the standards observed to set data 
for the diagnosis of otosclerosis, the less matenal 
seems available to subject to operation upon such 
a diagnosis The healthy skepticism exhibited by 
Holmgren m his statement concerning Sourdille’s 
report illustrates this point, “I am skeptical 
when I read of a patient who could (only) hear 
loud voice near the concha before operation, and 
at 60 to 150 centimeters after operation, especially 
when the author considers that hearing has be- 
come 60 to 100 (why not just as well 150?) tunes 
improved ” I, too, am skeptical of the kmd of 
material selected for this type of surgery, when I 
fail to find that detailed audiometnc and fork 
tests have been recorded numerous times both 
before and after operation My skepticism is m- 
creased when I read of vast numbers of paUents 
who have had this operation smee from a pool 
compnsmg my cluucal material and my pnvate 
practice amountmg to over a thousand deafened 
patients I was only able to find about 25 cases 
durmg the period from December i, 1937 to 
September i, 1940 — the period during which 
most of the many cases reported in the hterature 
were diagnosed and the operation performed 

SURGICAL RESULTS 

I shall make no attempt to summarize the 
cases in which patients have been subjected to 


operation, nor to tabulate successes and failures 
I have already alluded to the difficulties of mak- 
ing such estimates of success m an evaluation of 
this type of surgery The cases reported come 
from differmg clinical categones and results are 
due to the application of different surgical pro- 
cedures All the patients have one factor m com- 
mon— they are deaf Some may have had oto- 
sclerosis I am sure not all of them did In all 
patients, fenestration of the labyrinthme capsule 
through operation on the honzontal semicircular 
canal has been done The case may be regarded 
as having a successful outcome if the fenestration 
has remained open T hat ts a surgical success We 
also must record whetlier the functional hearing 
has been sufficiently improved to be of practical 
value If both are accomplished the case has reacted 
favorably to surgical therapy We should avoid 
companng one surgeon’s results with those of 
another, as each of them is performmg a different 
procedure, probably upon patients differently 
selected Not even my owm cases should be added 
together to be tabulated as successes or as failures 
as far as a given surgical procedure is concerned 
because I am still “sampLmg” chnical material 
and submitUng different clmical types of cases to 
different types of surgery m an endeavor to find 
the imnimal surgical endeavor necessary to im- 
prove heanng acuity practically Manifestly, 
those cases m which I have left the tympanic 
structures untouched at this time should not be 
compared with the ones in which these structures 
have been surgically disturbed The end-results 
of two stage operations by the Sourdille technique 
cannot be computed wnth those of one stage opera- 
tions of a different type These differmg tech- 
niques should not be compared untd at least 
enough of them have been done to permit an esti- 
mate for each group Until then only are com- 
parisons possible between one group and another 
Such basic surgical studies demand time, careful 
selection of suitable material, and meticulous 
bedside and postoperative observations The 
literary essays, written by men not actually 
engaged in domg this type of surgery, add httle 
to our knowledge by the sketchy outlmes of cases 
rather than the detailed reports of case histones 
themselves These essays consist pnnapally of 
compilations of large numbers of cases, m aU of 
whici the same thing has been done over and over 
agam, and of a tabulation of the successes and 
failures taken haphazardly wuthout specifically 
givmg m detail the cnteria of selection or the most 
exact diagnosis possible of the cases In these 
reports and essays I see httle effort to find the 
factors which are causmg the repeated failures 




Addmg up the raccasa far a given oarricAJ pro- 
cedure mi.j be pnctkil from tbe xUacpoixU <rf 
pnvtte pTAOke bet ft hutfiv ntee eerim cod- 
iklentioD en our pin •* t ecniUBc coDtrflnlkn 
tamrd the ad loodnat of our knovfedge. 

I hire foUoved ibe reports of all tbcK nrgkAl 
endeavon ilcice they began to be poblbfaed, Oee 
could that •ocoe of tboa had bad the benefit 
of editorial auperYtrioo to prercst J-A aodkoDe* 
trie m»rrf* being placed in oompariaou with 
tboee made on &-A aodkeneteral AddituDaDy 
the fticta in ous current American Uteratore and, 
for that matter abo In the prejentationa before 
oQi edentific aaeembbea b to a great extent not 
coocen»i with e v&i a beglmimg of a diacaaaiQD of 
the many tjaefltoiia at imie but leeBia to be 
dfldgoed and jpedficaDy arranged In an attempt 
tmiverially to teach a ^)edfic migical technique 
rlmu taJttt *03 *rta aaeganacafly etoHirhei 
Lempeit, a proUgcoiat in Ihhi endeaTor, ti e^m 
now ranging far ahefd from hia own aavoealed 
procedaret, In aceiing anaarri to the proWona 
wUdj t of hbpalgnUpreaent who m fiatnl aa am 
open but abo have bad do imunAenierit in 
heariog He hkerrise ia *etlng the «*yi and 
riertfem of the bad resjtj la w other caaea 
amoog the JO be recently irooiteA Theae 4* 

caaea (of ibe 1 10) bad the benefit of hb tedinkw 

and Wtie Utopian remits obtaiaaWe by 

the metjculooa adherence to the detailed mioatiu 
of ha technique, i to conaecntlve aocceaaca ihmu 
hare foOcFired the opcratloo In ha b a nd s. The 
iactoal record, hoartvt tells a diffeTent atwy 


toMTiM. ass* inmtx OBsatAJ^cor 
To date I have accepted, atndied, and opesued 
00 ti> paUenta, perionBlng dlfiennt operatioot as 
tbe^ Oue patient bad can opmttd epee, 
thru J7 ooentkna in all Inae cun are 

divided Into the /oQovinf gnupa 

Sb 

L iotMeiTSartly t(0(SU«I<4 

Fh«t SoordSk ouanijn (ows sat jet 

fioiiVd) 

). Scct^ Msft (ctcvpicud SewOSk apasikn ai 
4. 0»« aUaa llh tyispask csrMy ud itncCra 
saliaKfied 

^ Oa» itsfc. nfr? ryaek ifct ofcClwttad. fa«d 
naikn re^uUad sad faten mmed 
a. 0>r nsM. rpirTnqa^k ipsce cUbmrtd, h«d cf 

isallfis la^alAXttl isess faifict ■ 

Toul V 

AD operations were perfonned thrtwg h tly 
pf'^mn-nljr route, and hi aD thehcriiooUl wri- 
cbadai amal was lenesliated. It a hnpcrtaalto 
reard here for the purposes of thb paper wiat 
bappened to the fenesuatioo in these differmt 

tedusiques. One of the SourdUk proccdorei ■ a 

yoctxM ircan both tbe piactkai and the sad»- 
metric standpofnt. Tl« time eJeoent in thb case 
the compfetkm of the final phsse of to 
SoordlDc is 18 looeiths. Figure 1 b to »wlw- 
metric record of this case to date of to* 
and Flprre 3 is the pbotastatic recerd « to 
detsDeo examinstiora made for each 
cyde over the wWe period of obserratloti- ^ 
study of the bone coodoction give* interestol 
dau(Flg 4) 
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Fig 4. Sme case as m Figures 3 and 3 Serial record of audiometnc tests for bone 
conducbcm (masked) The dips in bone conduction seem to last about 3 -weeks, to be 
followed by the reappearance of the lost frequency cycle Repeated tests reveal that the 
fin d in g IS not accidentak The vertical line after March 15, 1940 marks the change from 
a 6-A to a 6-B Western Electric audiometer 






Lift lU openud Qpoi. Boee cmtooiDA, isnkal Rl^tai m>( efunttd npeck. Eo*i cttSdkc nrtni. 
lectkia denote* decCiel ckufi iiaei eposdoD Sbded lettioe dotel duat* doc* c^entfab 

(tured Eoe dootei poatopmtirt mre. Stamd Bm ladcmUs ponopc r ttfre tin re. 


). Iti*. L. F 47 year* One ptin pottttriai- blnod csttBti» b ia 3 f>To% Uf, ud pitknt report* Wutif 
kr ippeoufa. Kete kw In booe cotKhKVB ter cppa ia^ci unmi. Ketcrd c 4 ctairviiLdal km*, TebmiT 
rmiciidtm. BifoT* Wood dyicriib d*\ekjped tte hm romnfidj per cent, kft 40 per cent, Sipteisbir wet 
•ozk)' «u betur u that fa bcoIe> Bo* at 7 Bi i per cm, k/t r p«r cm 


foccmfol coe. Of tie j ouei in wbidi tie epi- Figtiit 5 bemrlth wwnted U tie indlometifc 
tyrnpank (p«ce ns ofcitcntiKl, besd of the recottl 0/ thi cue. There wu » period wbm the 

letii unpuUted, and the ifwrm mnerved foQond hearing n* ilightly better than tie audkineCric 
by fenestnitk*! ol the bocutnUl ecmidrctilar rec ord now licm Thi b lodnaUed by the 
irn), ooe c*»i» tarued out to be * UDorc lie broken line on the tndioBTaia. During 
fictnk dcaed and tl* bearinff acnity did not Iiir- mootha, thb patient hu dereioped a Iniccpeflia. 
prove. The other caae of tit group b a fucceaa the canaatioo of wiki b ttDi obeenre. The coirt 
iTODi every ftandpomt. The patient had oaed a o< tib blood dyacraab comcide* with the drop fa 
hearing aad for many yeara, b now murii Im- hearing acuity Figure 6 b a pfcotoatitfc cjjpp> w 
provT^ and tie feneatra b reacting ttroogfy after tic itudy la hearing acuity during the wbob 
an Interval of ao montha. period* On the bone cood net ko andkgtam 
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Right ear, operated upon Shaded section denotes deci 
bel gam since operation Starred Une mdicates postopera 
tive curve 
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Left ear, not operated upon Shaded section denotes 
decibel gam smce operation Starred Ime mdicates post- 
operative curve 
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Right ear, operated upon Bone conduction, masked 
Shaded section denotes decibel change smce operation 
Starred Ime denotes postoperative curve. 


Left ear, not operated upon Bone conduction, masked 
Shaded section denotes aecibel change smce operation 
Starred Ime denotes postoperative curve 


Fi^ 8 Miss R, G , aged 24 years Conventional audio 
metnc charts, shaded section shows decibel gam m both 
ears 

Record of conversational losses, October 1938, nght 28 
per cent, left 28 per cent, July 1940, right, 9 per cent, left, 
19 per cent. 


Fenestration of nght ear n as done and a flap was placed 
over It The head of the malleus was removed For 15 
days the flap remained tn stUt On November 25, 1938, 
the flap over the fenestration sloughed off No subsequent 
covenng by flap was done Record from October, 1938, 
to July, 1940 Fistula was still open, July, 1940 


(Fig 7) there appear penodically sharp losses in 
masked bone conduction Why these occur is not 
yet clarified They are not acadental findmgs 
because repeated examinations made during these 
penods always gave similar graphs Among the 
18 operations, all done through the postauncular 
route, the epitympamc space obhterated, the 
head of the malleus amputated, the mcus kept 
mtact and tn situ and the honzontal seimcircular 
canal fenestrated, only a very few were sufficiently 
functionally unproved to be listed by me as suc- 
cessful cases The mterval of time smce operation 


is not, m my opmion, suffiaent to estimate even 
the successes Some of the fistulas are open, with 
no improved heanng I shall, of course, report 
these cases in detail upon another occasion Here 
I desue to present the pertment details of one of 
these cases which is still a complete success from 
every standpomt This is a patient on whom I 
operated, obhterated the epitympamc space, 
amputated the head of the malleus, kept the m- 
cus mtact and in situ, and then fenestrated the 
horizontal seimcucular canal I called attention 
to this case m my prelunmary report because, 
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short inttrril of that tlieftipCDVTr 
loff the fcDcitn ilnoyhed oB For miiiy ounlhi, 
I kept gmralatioQ tanes from frowtog over the 
feuejtri. After 8 moothi, when only thh are* 
was bare the rest of the voood healed aod dry 
I permitted the h rating to pro ce ed aiul the cow 
age of the fenestra became coniplcte. Tfe ac 
th-eiy reacting fiaftda teat teaaened, cpon tooch, 
bnt a atlU to be elicited by the Sogle otoacope. 
The hearing acuity baa coorirmed exfxBcQt. 
Figure 8 b the audiometrk re cord of tbh to 
date of thb paper Figure 9 a^ Figure 10 are 
pbotoaUtlc copies of the wtiriing charts for the 
detailed obscrsutloo of the amSograiDi of the 
hearingacnity for each frctmcncy cyde in the 
acalc. The Interval of time rince operttbn b *j 

montha. 

cwecxcftrccn 


Iq an the patients operated on, the cover cf the 
fcTtestra has differed, yet ckaure of the ffstuW 
ensaed la manr but ^yed open b some. Bidh 
stayed open ama)*! with a given technique ami 
doM with others, I would lave dbcardied aQ but 
the techoiqae smidL always broogfat socce«> 
Uafortnaately thb could oot be Me beeaose 
ntccesscs were as scattered u were the fsihires 
regardless of the different technical procedures. 
The majority of the ffstolai dosed. \ « the ones 
mnafnbg open seem to substaadate CartMiTs 
and abo Gtqxe&heim s experimental results sod 
conehmems, that the dome b Icm dependent 
opou the cover material than upon factors and 
elements inherently present in the bone hself. 
Tk€ ccndiaUm U hunUWt Utti mf U tU ^estmt 
n» nrt troy has Wn itrUtd la mah Urn /natr4 
aitd rtaiaiuUy ta aptd Aat ti wfff rama * i^ei* 
ftrwAtnUly 

The Kccesses I hare been able to procure io 
tbs small amount of cQnlcal material available to 
me for subjectlan to opentioD have been obtalaed 
in spite of t^ different tedmkal procedures F>er 
formed. Tkt emdusian b therdore srananted 
iMal ftaUn demarnts hatint naiJuMi rhshernr 
te da vdA lit cmr lissme m wiu a (epbu^ 

are n apo c albie for the results obtahied. 

From the manner in which the patients react 
to the K u c erv * and the end-raulls from exactly 
tccmkal procedutrs, with shutUr aodio- 
metric ffndings, and the usual case hbtocies and 
otoscoplc finSrigs, It b evident thol tysitmu eon- 
iiiians emdocTi»t amdmrtaMuiyjfuftcHtnJ flcyt 
pari not #Wr ta causi t tJW ita} ess bot In co&> 
tmulrig ft after fenestiatioo- As a coroDary from 
the c£aervatioo o! the vmiioas postopentlre 
periodi, the candusian stems lapctJ liai lit casts 
fall hU dljerad cattferus the exact reoQfnltlaQ 


and dlagoosb of which b not possihb st thb stare 
of OCT kzamkdge. ^ 

ObsefTations of the patients, who hsve had 
successful fencstratJOQS and whoa: hearing £n*n 
tests by voice, foeti, and aodiometric tesu b 
nfKdesUy good to be dassified as nccmfol sad 
for whem a soScieDt interval of time bu ebpttd 
since (gwntfrn present anothtr {actor that needs 
notatiod. As the patient emerges from the open 
tloD period, the veiU g u and nyUiram 
and oe b sharply coasdous of ^rtn£ many 
sounds at which he arms onawsre prior to opev 
tkn. These patients are exceedingly soxbta to 
be cored of their dfwfafaa They spend many 
boors daffy ctnUrtuoos^ and cootiemahy t»vtInT 
theiasdvcs. Thdr funlly and drde of friends u 
help in thb. Alter a few months have psacd, thb 
awakened Interest passes. The m s uesi 3 t^ 
iudcascd bcaiing acolty has wtm cfL Ttw pa- 
tlents thmsdres forget how ba^ they were 
bandkapped prior to operarioiL So U b no nr 
prbr to have some of these pabents appear 
months after operathn showing an open, ic 
dvely reading fistula with a very satisfactory 
audkgrata of oeariog anJty with a nalatmaocc 
of UnjoiDed bearing, yet distattffied beexose 

«h»y arilTswi rmt nnimaTT y f Pid they Cchs 

words at the theater tr la the ftncral csoas coo- 
renarioQi lo sodaJ gatheiioga. la some, thb ii>. 
duct* a psychotic plaw mVaaced by a phobia cf 
a recnnence cf tbe deafom- I have ofaserred thb 
tendesCT in both educated and uneducated pa 
tlents. The ccccfuiion there for e se ems berltahfe 
tkot tit praltd pttsHls can mast it czerefred fa 
Mi ag frtmists »/ rkal wiS it accampUsied ij 
litst tperaiws Many troublesome annoying 
oqKfiaices win be amfded If not only the pa dent 
but bb family are told exactly what thb surgery 
bolds out for khn and Chat d b 
ta preisd mUs tn heami tntdy In many tn- 
] have put this uiiccrtalnty In writing to 
tbe patient befm accepting him as s subject for 
operstkn. 

Air SQx nmed the whole msUer op rstber 
neatly at a nweting of the Secdon of Otology of 
tbe Royal SoAty of Medicine In Loodoo when 
he nid. as long as the pa dent was folly aware 
of the nature of the opetatkn, and the di i ncr s of 
hnpiovcDKnt, the epestloo of tbe JnstifiaUlty 
{3^ibc operatioo) did not enter Into the matter 
njoic into any other attempt to advance the 

’^AtpresmfwShln the framework cf recorfed 
experiences irith thb type ol sirgtiy and frem 
my own work in thb fieto, d is ImitssHi ta 

datniU tsUwmtt tj its ralsw to the patient as a 
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means to restore heanng m a person suffering 
from progressive deafness of the conductive type 
Good results are on record The exact determma- 
tion of what type of case will react best upon be- 
mg subjected to this surgery is still unclanfied 
The question of what kmd of technique wiU pro- 
duce the best results m the shortest time with the 
least danger to the patient is still unsolved In- 
herently fins surgery, undertaken with tbe wonted 
regard for asepsis and a knowledge of the surgical 
anatomy embraced in the technique, carries little 
danger to life and only a shght degree of risk to 
the labyrmthme structures The risks to the 
membranous labyrmth, with a resultant further 
loss of heanng, are definitely increased by reopera- 
tions upon the horiaontal semicircular canal m 
cases m which the first fenestration turned out to 
be a failure The implantation of pavement 
epithehum buned from the external air is to be 
avoided lest pseudocholesteatomas develop 

This type of surgery should be contmued with 
all safeguards and cautions There is promise m 
the advancement of the science of surgery in the 
evolution of this surgical therapy for the deafened 
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GLAUCOMA SURGERY DURING THE PAST TEN YEARS 

ALGERNO'I B REESE, M D FACS, New Yak. New York 


I N the miftfitanent of primuy gkncctmi tf>e 
traid b nwtt and oort tenrard cariler op- 
eiitioo when lodicaled. Un/ortanately 
Iwwrver there b atlU eseddoahje pro- 
crutinatioD oo the put of maiiT patbnti aod 
o^thalmofo^ti, aod thb Im tohe ngrttted Ib 
view of the Dcttei remlta obtained opera 
tioQ on cariy cmaei as compaied with the reaolu 
with hte caset. In a aeries of 141 eyes operated 
opoo TO per cent of the early* oiaei, ji eyes, 
showed arrested (Qiease after an averu^ f^enr-up 
poiod of ap pro i im atdy 3 yean from operatloD. 
Of the late cases, 00 eyes, ody sflpcr cent showed 
arrested diaciie after an aven^ loOoW'Op period 
of brer s yean from the operatkn. 

In 43 ^ cent of the advanced cases in tbb 
series, the ftdi changes cootinoed to progress In 
spite of the tact that the operatko wu soccetsful 
in redsdag the intra-oenUr p r essu re to normsl 
over the 3 year foQow op period. Thb would In 
dfeate that li the viacuiLr process occadooed in 
the letfaul ituib by the iaoeased Intra^xnier 
pi mu re prodadog the geld changes has pro- 
greased to a certain point, or has gathered a cer 
tain monientagi so to spe^ U ccntbacs to pro- 
grets, thtts prododng progrettire Edd defects In 
^3fte of oonnsl Intra-ocnlar p r essu re. 11100 can 
be small hope, therefore for sn operstire pantcea 
for primary ^ocoms so long as operabro b dr 
ferred onm thb vasenUr procesa has gat h ered 
crffii-tm t momentum to progiCB regardlaa of 
the Bi ccfegf u l red u etke of the intra-ocaUr pres- 
sore. 

CoDcrdlQg that the goal of aS glaoroma op- 
ciatiaos b permanent^ to redoce the intn 
orphr pitaam e to normal, bnt bearing In mind 
that thb goal may be attained to no avail If the 
cpcntks] has bra deferred too kog, we shall 
pic i ij ed with a dbcuMkn of trends in operative 
tedinlque during t^ past 10 ycara. These hare 
bee n largely fn the nstore of mocEScstioas and 
ffriVrirtarin^ of OUT Standard pcocedom 0 ^ 

>EHtr <■ 

"to i»d ■ 


« {saddmd tSen ■ vUA tS* p«(ph««l 


Skom k 07 cbS !• vtoxS tW UiBd ami *cn m 

litsw tSw s S nj wi la 07 r liif , All *«« o*- 

•dnl Hli ULaioM 

rnm tS« laaitst* QpStMtoDclv ^ i M tOUi toj Hoaiftil. 
th* Dc^artaext tl Cc*^ c 4 f toj ai w i 


dectfsny Iridectomr wfth sderectomy trephhw, 
cydotSaJysb, and Lrb brimloD) It b well to 
bar in ndod that these standard procedores wbm 
employed eariy in the course of tne diaease in the 
lomcsted cases an highly satisfactory in the 
lajge majocitT of instanon. 

In pn s mnn g relatively new Udndqoes very 
Uttk emphasis will be laid 00 the tUtbtl^ ffah^ 
of tbdr spooso r a. In view of the difference la the 
tractabOltv of the disease to treatment bet w uu 
fti early and Its late stages, snds Egam wooid 
appear to have btUc vahse unless the stage of the 
diaease at which the operatke was p^onned 
were tbo known. Oariy It would he asfslr to 
compare the molls of one ooeratloQ dooe la 
early stage with the results w another done when 
the ^anroma was absolute. The new prxedars 
are mually used sporadically frtqnenUy eo ad 
vaoced cases u secop d ary or tertiuy operetlau, 
and are often reported la nuB series wnkh hare 
not bra foDowed up sdemiately Soefa serin are 
not to be comp a red with the Um aeries sraDahte 
b which long tried techniques have been carried 
eat in the presence of early as veS as tdranetd 
coodltloDS and which bare been followed orcr a 
period of years. 

Althou^ ophthahnologbti agree that aa hi- 
dectmy b the operatloo of cfaoaa b aente |bs- 
fr»n» and that tro other procedures are contra 
b£cated unlna, perhapa, an lib indudon caa be 
p cr foi n aed d uri ng an btervil free of tendcp . 
fWntrx reganhog other bdlcatkiis for the use of 
the various o pgs dre lechnlqoea b 10 tfiTlded 
that It b bspcasfbfe to geDcralm with regard to 
It. Any tfiidenCT toward unaulmlty of o ptnl c n 
b matter wmeh appean to bare dei'tkped 
fa reemt years, however wIQ be noted. 

oraATiTX Txatjrrqcn axu ucmmcAiicoa 

In the Sstulklng opmtioos there has bem sn 
effort to secure better ^tering areas by bav i^ s 
mt n iniiim of idbeslon belaeeu the coojunctjrs 
■i>H ihc underlying Huf thus a mere 
■nil Batter bed Is tee m ed and abo thicker cow 
bg of the filtering area u a protectioo 
ectogenens Infection. Conlribitioos to ihb end 
have been made by Benedict, dffofd, Betnis, 
hlac^fnian. 

Binedlct advocate* a method of (fimedlng the 
cotijunctiral flap which be beDeve* awores a 
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diffuse, generous, subconjunctival filtration of 
aqueous, thus avoiding the small, localized, ele- 
vated, thinly covered filtermg bleb or the flat 
conjunctival bed with no filtration He claims 
that the space betiveen Tenon’s capsule and the 
sclera is a confined, hrmted one but that the space 
between the conjunctiva and Tenon’s is po- 
tentially large and thus the desirable one for 
filtration His dissecUon, therefore, is not sub- 
conjunctival but subcapsular m order to avoid 
adhesions between the conjunchva and the cap- 
sule This IS earned down to within 3 millimeters 
of the limbus, where Tenon’s capsule ends, and 
from this pomt to the limbus the conjunctiva is 
dissected from the underljnng sclera just suffi- 
aently to reach the hmbus over a wide enough 
area to permit the plaang of the trephine blade 

Gifford has reported on the ad\'antages of the 
watertight suture of Foster Moore This is a 
runmng, closely placed, contmuous silk suture 
which closes the conjunctival wound tightl}'’, and 
when It IS used the antenor chamber usually re- 
forms on the operaUng table The aqueous filters 
out under the flap, elevating it diffusely, this pre- 
vents umon with the underlymg sclera and thus 
prevents adhesion Gifford also attnbutes cho- 
roidal detachment and the rapid constriction of 
the field of vision following a fistulizing operation 
to postoperative hj'potony and he claims that 
this condition is the result of a leaky conjunctival 
wound which may be prevented by the water- 
tight suture 

Berens has devised a speaally grooved spatula 
which he inserts under the tightly sutured con- 
junctival flap to direct the nozzle of an antenor 
chamber irngator in order to blcb-up the flap 
with one-half normal sahne soluPon 

MacMillan recommends the injection of air 
under the conjunchval flap as well as in the an- 
tenor chamber at the completion of the trephme 
operation He accomphshes this with a fine 
curved lacnmal syrmge needle after having placed 
a continuous watertight suture TTie air disap- 
pears m about i week! 

Trephine In the past decade very httle has 
been advanced on the trephme operation Al- 
though there is fairly general agreement that the 
operation is one of the best operations, if not the 
best, to reduce mtra-ocular pressure, surgeons 
are more and more seekmg other techmques 
which are better tolerated by the eye and there- 
fore meur fewer compheations 

The low-grade chrome intis that sometimes 
ensues may be due to the incarceration of cihary 
processes m the trephme openmg but is really no 
better understood now than formerly 


The hypotony, which may reach senous pro- 
portions, may be corrected by a technique em- 
ployed by Wheeler, as follows The epithelium is 
removed over the upper part of the cornea ad- 
jacent to the limbus from 10 to 2 o’clock with a 
curette The conjunctiva is mased around the 
limbus over its upper half and dissected up 
suflSaently to bnng a conjunctival flap down 
over the denuded cornea, the conjunctiva cover- 
ing the filtenng cicatnx may or may not be ex- 
ased The flap is then sutured to the conjunctiva 
and cpisclera near the lunbus m about the hori- 
zontal meridian If too much of the filtenng 
acatnx is exased, too large a conjunctival flap 
will have to be brought down and a slight ptosis 
may result This operation is quite effective m 
raismg the mtra-ocular pressure to the normal 
range 

Hans Barkan has advised the use of the Shahan 
thermophore for hypotonj’- foUowmg the trephine 
operation He applies it to the filtenng bleb for 
5 to 10 second penods at a temperature of 165 to 
170 degrees four times at intervals of several 
days 

Glaucoma patients with inapient cataractous 
changes, either m the penphery with no dis- 
turbance of vision or encroaching on the pupillary 
area with visual disturbance, sometimes show a 
distressmg increase m these cataractous changes 
after correctly performed glaucoma operations 
have been done It is generally conceded that 
this change is more likely to happen after a trephine 
operation and less likely to follow the ms inclusion 
operations 

The trephine operation is also more hkely to 
leave the antenor chamber unrestored for an 
indefimte length of time and cataractous changes 
may develop even in an eye with no pnor lens 
changes 

Detachment of the choroid is common after a 
trephme but is often of no importance Late m- 
fections are always possible The trend is more 
and more toward the use of the mechamcal tre- 
phine of Green 

Modified Lagrange operations Berens has ad- 
vocated a modified type of Lagrange operation 
He dissects a conjunctival flap down to the limbus 
and shelves the cornea for i 5 millimeters With 
a specially devised broad hoUow-ground keratome, 
an incision is made i 5 millimeters from the hmbus 
and the wound is enlarged o $ millimeters on each 
side toward the limbus, with sassors With a 
speaally devised scleral punch the central hp of 
the wound is serrated A two cut indectomy is 
done, the ms bemg tom at its root The conjunc- 
tiva is closed with a watertight continuous suture 
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ixtd octe-biU QCKinil Milna tolatuo krl^ted 
imdCT the ccnjtmctival flip u dacribed die 
wKctc. 

Lawrence Po«t advwita i ftibcaojrmcthiw] 
type o£ lodskc hi perforniinj in Iridectomy The 
appcr hilf of the anluflctiw. b bafloaoed with 
ui to^eetkn of normal taOne •ohitlo& I\'lth a 
Draefe knife a Ingrai^ typ* of incbloD U m«/L« 
aver the tipper cue ffith of the nmhal charm 
ference. The knife emegca under the cmi|tmctlTa 
ind b withdrawn without muHny any toore con 
lUDCtlTa] opening than the oivlruJ puncture 
fftaind. Thii b eniarged to 4 mUlmctere with 
ictreora and the Indectoeny b then performed 
Jirough It- 

Spratt dbKcta down a pocket cooJunctfTaJ 
lap, ihelrei the cornea r 5 to > mEhmctcra, 
a Lagrann type of lomko a Up 

)f the idera, and does an bidotEaljBb by poihing 
he hb down with forapt toward the pupfOary 
irea. 

Curdy dia«cti down a coojmctrval flap and 
jclfl ca an efPptlcal piece of adn by surtfog 
nebfon ai aienu and corapktfog It with adrean. 

Iris utditsiem a^erwhwar The usual Irb isdu 
un opentlofis exaubt of the merfdketal and 
smtraae types of Iridea eldi b, irlth laodlflca 
ioos of each and the Irldotiia opeatkn. Dor 
ng the past ro nars aereral modlflcatiixts of 
him procedures (uve been advanced. Herbert 
idvocates the prodsetioD of ua htdodblyib before 
nlllng the bb out for InchsKii scazrmng to the 
rldotuis technlmie. He fh.VrfM the IrVIoiflalyib 
□terferes with the blood supply of the lododed 
m suffidently to cause it to atrophy and db3{>' 
)ear in time after It has sa r ed Us purpoae of 
xuslnghstiiBaitiaa, and abothatovertbemtnha 
ng area the cnojunctivm thkikeni and therdiy 
tTves as a better proteetkm. TTte dblyib abne 
;ates the fuDCtkn of the dihtor nmsclea, thus 
ntvui dng It bnm palling the irb back into the 
lye. Hmicrt has also rccommeoded the aaiiie 
ype of subcDojuncllTal Lagnmge Indrion for 
)ericnming an irldotasb ai Poet baa advised for 
Vkngan'ififatMwuy 

Gr een wood mjk>« a l^grange Indilno, fTri i ei 
tr p mw > M >a the iclcial Up does two meridUiQal 
nti in t^ Iib, and inchides the tongue of irb 
jetween these two cuts. The conJunctiTi b 
ioaed with a wmterti^t SQtnre. 

rWitg recommends what be terms an Iridotor 
ion operatkai. The hichtded portion of the irb 
s curled artamd a wire so that the pigment epf 
V^hrm Ii oat, thus forming an q jtb el ta U tacd 
ube of irb tbeue eitaidlng tram within the eye 
lut under the conjunctiva. 


Goar and Sdiulta advocate < fl if ril B | ^ 
jnnctfval flap and makfaiga 6 rnTTIh^ fr inrMf, 
near the Ifmbos with a keratome ti aUrm, A 
meridiOGal bidotomy b done snd ow jJTVir i| 
flattened ont aJoeg the scleral airfacB with the 
pigment byer cipoaed- Constandne does a timL 
larprocedufB but Includes both pillaii. 

Gifford advbes an Irldendebb with merkSooil 

bWotomy as nartlcukiiy cfficaclooi for buphthil- 

mos, and Wolfe recomuKnds the use of the 
type of p r oce du re combined with s 
as partlculariy good in the treatment of gtary-rm 
in apfasdc eyes. 

AomaldeTahle number of iciueoiis feel that iIk 
lib iochiafoQ opcratiocs iboold not be dew b 
oases of cccradve gbucoma. hlajsage alls the 
opcradcD U Ireqocntly practiced. 

Cydtdtsiysis The quesdon of bow the cydodl- 
alyua operatke fuacdooed was in dbpute fer 
aouM dr^ Scene claimed that It was due to the 
pa mage of aqueoos Irum the anterkr fhamW ifi. 
rectly Into the snpnchcircfdal space' ethos, that 
freeing cf peHphcraJ sywchiae at the dm* U op- 
eiatko was mnst important, olhcn, that atitpby 
of thedOarybody resaldutetulxioaDalaqQeoa 
ootput, was Lbe radoiale of theowratke. 

It has now bees definitely estaoBabed, ho s ew r 
that the opetadn wudts because cf a fistaloa 
opening btm the aaierinr ehamber into the mpa 
coortud space. It b abo agmd that thb fisto- 
kns cppeaing tends to doer ao that the opexadcti 
leads to a permanrst rednctice in intra-ocalar 
piT sm e Id only about so per cent of unsdtcl oi 
Effects have th aeJ or e been directed to- 
ward aeonlog a permancst fistuloos tract. 

\f«nlr»-h has tried to accompHih thb by what 
ndsfat be called an iutia-ocular or a Kprarhisuidsl 
bicwteila. A technique for ordlnaiy cydorBilyta 
b carried out except that the ad^ ope ning b 
made only abent 4 milllmeten from the Bmhd 
and 4 to 5 mUEmetei wide (Fig a) WUh 
■Ugbtly cnrvrtL dehcate forceps the Ids b grasped 
TM the ^dodialyab route and pulkd backward 
Into the Bupnchorotdal space mt ncA to the 
wdeni. <35«ai% 'vb. sad. U a nitfh re- 
pKvtcd on only 4 eyes operated upon by thb 
method, the vu reduced in 3 hot there 

was omy a short foOow-up period. The only 
other report oq operattou that I have bees 
able to locate b one by Suka who empic^rdU 
on 14 eyes In 15 padeuta. Tension was reduced 
In so eyes IoHotm from o days to i 
The fact that in yean time there bas been w> 
further report, dther by the sponsor « otb^ 
would reem to Indicate that the opoaticn has 
oot pr ov ed atMactory 
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I)cl IGmit b’*- nTiviKnlTTrl t rrcplit r t. ci i <i* ih' 
^ 5 ^uL’^ll njx 't!i<n \f,tr '!!■• ''Ctn^ i rti 

\'vl tHp he rrnl rs .i IrnioiiC trci' m d’li (juph 
ihrojf'h UiC “-pIc "t > inillm rtrf*. ft<im th^ hmliu'; 
■\l 10 30 ri'cl'Kl ft T tl f tiKhl c r tin* t ,o<Tcl‘vl 
fr >7 ihr I'fl llip inrirmn i< in i<lr f(tiilc Itl) 

p<-ntnlh, tlio <c]pr-v Ikiiic tri\rr''''l o.tr i <lit 
tmec 01 (rnm : to 3 niilhnnlL fl ir Il't. 

inttmt! ojp Hint, n mU ju*-l Itr, r cno ifh to 
ndmil comforLiWj t i hic)) is tK meed 

l>cl ccn ih'' 'dm -itul iJit tiliirv ItotU until it 
apprnrs in llii. fif G'*' ‘Htl< tior cliimfur 

(I ig il>; Th( ii'u il cjdo'lnK'.i*' is Uku tlonc 
o\cns\ idc in imtsi>o sildi AftTrlln ‘[Jitiih 
IS i''illi(!nr n, •> stinll blunt hoo) is in"'rl»'Tl 
through the s-itnc tnct, the iiujiill vr\ margin is 
(.ng-igul, anti the ins is v iiluir v • n until it just 
tmergts through the extern il 'cUril inrision 
(1 ig ;c) A small jiitct of tin sphincter is tx 
a'ed to present the ins from lieing elrii n bad 
inv ard an<i the conjunrlna is dosed fl ig ”(1) 
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1 1 TiplMHi i< i-p' ti a a 1 ! p spIpm! irn la 

I 1 'f ' ’1 , f » li T I c », at I'a 1 p iT ! t! n I '1 t'lp hral 
< 1 * 1“ > t’ * intr 1 c' irrliP ir\ P'lnr tl f ' IpmI *|iur 

c* \ I 1 ' t h • i" I p ' thi I ’1 (1 p t ,)piatnr t set at il c I 

y p i- 1 * P n-i t'll' i 1 I f t’tr Hi d Hir in (lt?i* 

1* a t t a t' p I t ai t pMt < ' ',>'•11 1 trr j 'tti a rr-o. led 

llisojir' lion IS sujijio J (J to Im\c rert nil id\ ni 
la"!-' o\ct the Nl nil erh Irdmiipn 1 oreejis ire 
not « p-il to f rasji the in' aiul tlm incision can 
therrfon tip smaller and a tendcncs to'ard 
eitasnofthi ciliare lifKia a\*iidrd AImi injurx 
to tic cdiira IumU is h' liUU \ ilh the hoid 
I he o,>erUioii had bten j>rrforinrd on jO pain nt' 
a Ilh gi><«! results 

Anotln r terhmqiir aih.nieul to liap the com 
miimcatton beta ten tin anterior chamber and 
tin siiprarhoronl il 'ji iic ojh n is that of I roncoso 
Hns consists of the Usti tl ceel(Mital\sts proctalure 
siijijtle menleil b\ tin impl nit of a strip of nug- 
iicsium This is done bj n sjncidlj dcMsid in 
strunicnt aahidi is inserted lliroiigh the schral 
opening along the tract of the c\ clodiah sis ojKra' 
lion for a short distance into the anterior chamln r 
Hie magnesium emits Indrogcn gas and dis.i|) 
|H ars in aljoiii co da\ s Ji is nonirntalitig iinl the 
gas jineenls i closure of the ojKritnr ojKiiing 
as a ell is the reallnclimciit of the ciliara boda 
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Tb* Qaetnif* op0Uki«, ci—lrfiiCtaorf>dgtt 
totux aziUTio CTckdW^^ ud penplsnl kUcttonx 
^Cntaactlrml Hlk Ktcrt pifriL 

Tm b7 j BShmettr adotcteiDX ii tban. b Tb* ipaaila 
bio*erMtbn«^di«icWateC7cipcab(biotli«ai(a»- 
thntoik l y*ce Uo «»TTtfa< th« •dfcrtl «p«r c.Tbapnl' 
pbanJ hwrttmj aod coafncBn dot ed , 

to tlie idcnu The technfapre hu been ituificd 
exteniWely on aniaalcTt* ftnd tsspicf^oa is 
hnnuji cyet. 

Brecbcr cxrd the moiibrin* testAcxi. wfakfa b 
tbe deOcatc JcentoraooJ mexnbnoe hot ooder 
tlx ibdl of IS effi lor I ns ert i on Into the notedor 
cbmber tbmcfn tbe tnct of tbe cjtkidixhrib 
opeoiticcu CWy i patitat had been opeatea on 
sraen the report wts nude «nd tbe foUow-np wtM 
foe a period of only s weet*. 

A modiSmttop of tbe nsoal c>xIodIiJyBis tech 
nlqtre hii h»»en advocated by Sinmabn. ITib 
rrwxUlt of * t 5 DlIIBiCKler titphlw OpQI 


In«Io tbe idera g aflUmeten from tbe b- 
•teid of makfac the moaj ickriJ 
entbor daimi that irith thb tedudqne there b 
Im chance d pcciapse of tbe vltreoca tod In^ 
to the clQaij body He tbo bcOcres 
b a pamge of aqwsa from tbe aaleriot 
ber throosh tbe trephine openfaij for about t 

veehs aod thi t thb hdpa to keep patent the cT^ 

<flaJ^ opening throogh tbe sdenJ ipor 

Gifford p nj p o a es CCTtaln depajrtnm frro the 
njoaJ technique. He giees loo enhif centiMtea 
of so per cent sdotim of scrbftol intnYenaodv 
tbe nijjjt before the operatkai. Sorbitol hu li 
vantages over tbe otbo hypertook lolirUaDi by 
vlrtne of Its more profm^ effect and tbe bet 
that it can be med tifel} in diabetes. TV 
sdeni inebka] b made J ta^ mTnTnv» fer»Vw] f 
the antenor bp b punched out with a Hfjtt) 
pnsch. Aitctt^op»tia(iao.tpctenticitatk» 
of physoatlfmine a lostiOcd Wl^ the tint 
the miosb wffl tend to freveot da forming of 
adhcxiocis cf the Irb root to tbe aden. and that 
in thb m a nr a fT dosnre of the cj-dodbiysb opeo- 
be avoided. 

Wbetbr bas advtaied a ewbaatia tf thi 
CTdodmlydi operttkm with irldectanv Ahn 
the cy d c aC alyiis bu bets p ofeua e d . a aeratane 
lodiim b loade at the iltnbus BDoer the cod- 
JflsctinJ flap and an Iridectctny performed. One 
of the ndccales of thb opertuoo b that the 
cydodniyib prcctdnre incs any pcdpberal 
synechba prea^ aid tbe bldectixny tbo ie> 
naerves the lib errer thb area and thaa opens op 
the an^ for fntnrc drainaee and abo prevoti 
^rnechjv fmn re^onoing. it aeems qdte doubt 
b o wes er whether an angle thos epeoed b 
ever abb to rcaame drabisge. In an> case the 
cpcntkfi accompGsbea one nnpoctant thinf Le.> 
the reiDOTalof lib over tbeatea of the cydo- 
dblyab so that it cannot become adherent to the 
setoa oppodte Its leceased site which would dose 
the comm nnbatioQ between tbe anterior chamber 
and tbe supracbmnidal space. 

lanbet approres ol tbe cyclodlaiysb am- 
biaed with indeclotny but prefers to perionn tbe 
Iridectomy firit. He makes tbe sdw In ch i cw 
for tbe cydodialrsls, then the l[mhic Inrliim, and 
p eri onns tbe Iriiicctomy and then compictes tbe 
cydodlalrtli. Following tbe timhine eperatko 
he sometiniea inserts a Spatula tnitm^ the Ire- 
phtnf opening and does a cydodhlyi Ibb b 
to do when a s miftirrwter trephine b osed. 

Another modlficatloo of tbe crclocaiJT^ op- 
eiatlcn b that OMOSored by Qceroga. Thb b a 
coenbinatloo of sclerectomy anterior cjw" 
dialysis, and periphtimi Iridectomy The tech- 
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Tbe ccaDpGcatkns ot the opentkcL, wbkh vbe 
priiidpaUy as a milt of rrcillng the ptmctiirea 
too dw to the tfmtaa tod of Dot hsTiog the 
needle the proper ilir. are as foDows (i) margtoaJ 
keratitis srnkti occiocrally pny cJUs to ttkera 
tfco (») caUiBCt which Is particnUrij pcooe to 
derdcffl If loapsent changes were ahtadr pr es e n t. 
(3) Iiim with poatedor lynethlae- tiH Irfs •n d 
anterior charoDer bcmoTrhsge which may appear 
as late as 8 to 14 dsN-i poat o pera ti T rly 

\ ogt feels that the operatuD Is not a aedoua 
coc i pe ti lof of the cnstcanary proce dur es for In- 
aeadtig the a^ueoas entflow becanse of the teDd- 
eacy to coniplra tiers. It Is to be taed prfmuQy 
wha other methods have failed particularly far 
the foUowinf Upea of cases (i) total and long 
■tapdiDg abaence of the antcdir eA)e- 

dally in those caaes m which the an tenor cbamDcr 
faQs to re form and the teoakn reniaioi deviled 
after an cpcratlcc the anther rqurta oothert- 
solti of thia technique is 5 an ch padenti the teo- 
dcD was redtxxd to urnmal and the anterior 
fhamber te'fonned (s) ghucerm ta aphack 
eyes, CHiedally when there is vitreous in Ine an- 
terior cnamb^ (3) eWnffm* vith cataract. In 
pRptfttloe for tbe cataract extnctku (4)baiMr 
rfaa^ gjaBCoraa, and M IridocydlUs with aec 
(xmry rianmci Tbe SdoBOP of this hst t>-pe 
b surprmng bnt Vogt has perf o r m e d thb opers' 
tk«3 <n K\'eral sra pailesti with resohiot 
DcrmillcatioD of the trnsoa most astaring of aO, 
tbe corneal predpitates (fiaappetred. 

Lloyd has been ucccMfol In reducing intia 
Qgahr prcHure hy the appflcatloci of dathenny 
beat akoe. 

I itrreus fsiid* a^rrstM. Tindner has reported 
an operatlor desfDed tojprodoce a vitreoashstnla 
by of the foQovtog techntqae At a rite 

dcran and cnL a triangnlar cooinactiTal flap b 
(flasectedupwiththeapeKatthellmboa lomllS- 
meters from tbe Umbos a s milUmeter trephine b 
th n - n gb ooc the adcial thlcknesa, and 
thb portkn of tbe sclera b removed eiectroco- 
agnbtkn ts appSed to the base and tbe wiSs of 
tbe trephine opening with the Idea of c o agalat 
ing the adjacent chorowl and rcthia then a 
Slfiineter trephine opening b made throogh the 
hw— I of the f i-JTTie r treptme rite tbe eipowd 
fhfirmH b punctured with a drwf s tlm needle 
a bead of ritreoos prewmti, and, by E(4t prea- 
tore on the globe and by sticking Ux ob di ri o o 
needle dcqxr another bead presents and b ent 
sway thb sbnukl be itpated nntU flnld rUreoos 
appears the cccjanctiva b then dosed. 

Thb open lion b Indicated In cases of ^cosaa 
with very high tensioo (80 t 100 Schlou) and 


almost DO anterior chamber and In miei h wtii 
the anterior ch a m ber does not re-fortn fee a kn 
period foDowlM a ^occena opersllotL It bi 
trsfiiitaiy fistolbatln which rrwtf tls ritn 
cus and re-cstahibbes or deepens the anterke 
chamber and b to be looked open cnly as a n**-!- 
measure to make a bter opentlaQ es«w 
mSa Tbe anther has perfenned tbe cnmtkn 
on TO eyes with only I compacaticn. "nSwus 
lerinsl detachment which ocr ur Tcd becan* of 
Insufficient coagulatlcn and which was kter wx 
cesihiQy re-attadird. 

GexQfimy e*i mrniiifU \ndtdtmin, Otto 
Barkan diridet cases of primary gbococaa bto 
two froops as fofkrwi 

1 Deep chsmber gboctana. Thb b Ajt 
acterisrd by an antate of oscal 

and by an open filtration ang^ Tbe tnabrljW 
pathojop' b an obstmetion m tbe sderoccrTw 
tnbrcQAn whkh Indnces a reteotan gb m - n > aj 
and suggests for this grticrp tl» term “tnheenbr 
gbofTsna " In this group are the cases ostnlh 
referred to as chronic shiiple gbaenna. chicoic 
DOoci mgts dTe Ancrm.!, and senile gbanam, 
aitd for the enrl^ cases be i Tf. i :i i i.r i w.TKb prhnnilT 
tbe eperttko cd gcmkrtecoy aecort&ng to the fan 
knrifig techniqpe The opmur wears a tfflcci 
brh^loDpe. The patient s pe^ b preriooly 
centneted with eseri^ A ipeiis^ dmsed corn 
uct gbss a Inserted whkh aforos s pggnlfifd 
view of the interior cf the fiibratkn ea^ A 
sprdal goniotnmy knife b pasaed acroM tbe u- 
letkr chamber axri throogh the cntlc aria to the 
epposite angle aid an ischden a made in the 
tmMcuiae for one^ourth of fMr drtua fcreoot. 
Aoxrtfing to the author thb re-catab&faes the 
rKamal oliecllcn of entfiow from the antcikr 
ffninh^T [nto the ransl. 

Gcniotccny b advocated b csjH trabecebr 
gbne rwra. which shows a pigment band orer the 
site of tbe trabcoulae, as seen with tbe rxdoacope, 
iiMBr«rir. j Tiiefh3nlr«l nhalraMtiiri. In Hrwbeciuar 
ghnowna with coosideiabfe kai of field riricn, 
or with the cnostricticn dcae to fimtkn, Birkai 
lettanacDdi one of tbe internal or external filter 
ing opmtkxa. 

s. Shallow chamber gb oceans. Thb U char 
■cterixed by a shallow antcikr chamher per 
iiwM«- srioocmesi trabecube aad a oanow 
angle, the temporary ckaure of which prodocti 
tianiiUry rises In presaurc. In thb gniup are the 
«-«»■-» nmaDy t rier i ed to as chrome cnogestirt 
gbocoma and for them he reccanmends fab tech- 
olque of multiple peripheral irldectcanies, po 
fanned throogh multiple valvfrflke keraU apc 
cbiooaafoflowi Tbeantoaordiamberbdwfmed 
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ADVANCES OF THE PAST TEN YEARS IN RETINAL 
DETACHMENT SURGERY 

DERRICK VAIL, M D , F A C S , Cmcinniti, Ohio 


E \T5RY ophthalmic surgeon is familiar w ith 
the thrilling and dramatic storj of the 
evolution of the modern operations for 
' retinal detachment It is unnecessary' 
now to discuss the cruel, barbaric, hopeless treat- 
ment of this condition in the pre-Gonin days 
Those who are interested in tlic historical phase 
of this subject should read W E Krev son’s article 
on the “History' of the Surgical Treatment of 
Retinal Separation,” from which I ha\e freely 
borrowed One will find here descnptions of scleral 
puncture, aspiration of subrctinal fluid, galvano- 
cautery punctures, discission of the \ itreous, lon- 
gitudmal incisions, sutures of the retina, subcon- 
junctnal injections, intra-ocular injections of 
lodme, electrolysis, Deutschmann’s operation and 
a host of other procedures The fact that such 
a vast number of operative measures had been 
advocated mdicates their uselessness 
One should pause here to pay tribute to the 
man above all others responsible for the modern 
surgical treatment of retinal detachment Jules 
Gonm laid the foundation of his epoch-malung 
discovery of the importance of the tear or bole 
throughout 17 years of eatmg, sleeping, and pon- 
denng over retmal detachment, as a study of his 
early writings show In 1921 he presented his 
work to a world, which remained skeptical for 8 
or 9 years, then followed a deluge of world-wide 
reports of successful cures of a hitherto practically 
hopeless condition This brings us to 10 years ago 
and the further advances of retinal detachment 
surgery fall within the scope of this paper 1 am 
reluctant, however, to dismiss Gonm without 
saymg a little more I had the unforgettable 
pnvilege of spendmg 2 weeks at Lausanne in 
1930 and of observing the man and his work 
Dynamic, friendly, pink and white, enthusiastic, 
bubbhng and exploding with energy, he laid the 
wealth of his material and technique before spec- 
tators from all over the world, without reserva- 
tion or stmL His amazing hnguistic powers en- 
abled him to explain his ideas m French, German, 
English, Spanish, Lithuanian, ard Portuguese, 
perhaps other languages too But one did not 
need to understand his words, his deeds spoke for 

Presented before the ainical Congress of the American College 
of Surgeons Chicago October ji-25 ig^o 


themselves Since then, of course, the tribute of 
his colleagues and thanks of countless patients 
every'where have been heaped upon his memory 
and will continue to be as long as ophthalmology' 
exists 

On the fly leaf of ray' copy of his book, published 
in 1934, he wrote “post pessunissimum spes 
nova!”, a motto which put a period to his w'ork 
He died in June, 1935, and was awarded posthu- 
mously the von Graefe medal, one of the most 
cherished prizes in ophthalmology' 

The classical Gonm operation has been replaced, 
at least for the time being and for the most part, 
by' otlier procedures This was done because of 
certain disadv'antagcs of the operation These 
are (Duke Elder) (i) Uie difficulty in accurate 
localization of the hole, a 5i«c qua non of a suc- 
cessful Gonm operation, (2) the necessity of sev- 
eral operations if localization has not been accu- 
rate or if several holes exist, (3) the destruction 
of the surrounding region of the retina, leading to 
further hole formation, and therefore, to possible 
recurrences, (4) the danger of postoperative 
hemorrhage, with the resultant gross diminution 
of visual recovery, (5) the formation of v'ltreous 
bands at a later date inv'olving traction on and 
tearing of the retina, with a recurrence of the 
detachmenL However, in spite of these disad- 
vantages, an occasional case presents itself m 
which the Gonm operation may' be the one of 
clioice I refer here to that healthy' patient m 
whom the hole is recent, single, and not too large 
in a flat detachment, in a fav'orable location ca- 
pable of being accurately localized In this ev'ent. 
It will be found that the trauma and reaction of 
the operation are shght, and the recovery and 
convalescence of the patient matenally shortened 
Because of the disadvantages and shortcom- 
mgs of the Gonm operation, especially the neces- 
sity of an exact locahzation of the hole, other 
operations hav'e been evolved, none of which is 
completely satisfactory m every case At the 
present time we are in a state of fermentation or 
flux regarding these operations, but as tlie evolu- 
tion continues one can prophesy' with confidence 
that the time is not too far distant when one can 
predict a successful outcome in 90 per cent of the 
cases 
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\\'liateTCT tedmlqoe ha* been pcoooted, Ilie 
fapda men ul parpe* of the opentko b tbe 
c 4 ;ilitenCioQ or b^tion of tbe tear or boles of 
tbe retina. Gonlos chief cootrlbotke was (be 
recognition of tbe £sct that sli^ <x araitiple 
tears can almost alvajrs be foona b every 
If tenicbed for long cnoo^ and tbe cnit can only 
be obuloed by sealing It off by producing an 
Inflammatory adbesht cbomlditk. 

In tbe past lo yean then advances tn tbe sor 
gxal treatment o! retinal detaduaent have been 
caocemed vltb tbe utbfactory sohitioD of tbe 
fapdiraental coodJtiocs. Tbeseare (OtbefiDd' 
Ing of tbe retinal bole (*) ha ksahratwa, (j) (u 
obliteiatkin. {4) tbe poatoperatlve and cnrrrala- 
cent cue of tne patiaC 
Tkt Jimiinf tk* rtttiuJ ktU One can do no 
betleTjWbtn ibinmlng tbb topic, than to repeat 
Dnbe Oder’s words. ‘The first b, 

to find and kxaliae tbe retin^ teu, aitd tbb b 
freqnently no easy thing to do. It Invoices tbe 
carefol tjK] repeated examlnatfeo of every put 
of tbe foadui nsder foil mydriasb, and since moat 
boles (about flo 5 ^) are neu tbe on, partknlu 
atteotioo tboold M paM to tbe perlphfiy For 
tber. since more than <ne bole Creonestly exbta. 
tbe finding of oce does not }utiiy tbe ccsaaliect ci 
tbe sfw-reh- Rm«n iwJx Iq tbe part of tbe 
hmdns are best men by direct opbtbalmoacopy 
but, owing to tbe pncmatlc effect of tbe cosxleDS- 
ina lens, w lodir^ Eoetbod allows of easier and 
fuller acce* in tbe extreme penpbery If a bote 
cannot be seen at a first enmlnstioc. It may wcO 
^ bidden br acane retinal fold and may be erf- 
dent after tne pttknt bu been kept reoimbcnt 
(oc some days, wben tbe coofignratke of (be 
detadunent bat dtanged or it may be legitimate 
finally to draw cfl tbe inlenetlnal fluid by a 
syringe with tbe tame end in >-iew 

TNlth regud to tbe bole Itsdf It need not 
oecetBuily found at tbe site of tbe detachment 
at the riiw of tbe examination, for partknlarfy 
if tbe beJe is in tbe upper part of tbe retina, the 
Interretlnal flnid may have drained away by 
gravdiy to the lower quadrants of tbe giobe to- 
aodng an inferior detachment and leaving the 
hole in an area of Sat retina nuriiing tbe onglnal 
position of the detachment Scarw bdp bi its 
Ly rifn may be obtained from tbe patittt*a his- 
tory for he may indicate tbe imtuU posrtktn of a 
loss of fcld, or the sppredatkn of s bUde spot, 
or flashes of light in a definite direction. Tie 
proximity ^ a lOcus of old cborolditii or areas ol 
recent btmonhage is frequently a usefal roide 
and the use of red-tree Ltgbt ft helpful, since a 
gteslci cooUast is obtained «hen the free edges 


of the opaque retina are accentnated tpJnst tbe 
black choroid. Holes In tbe erlrette peripberr 
may be dla'luw.d by traniUhiinfaiatkai. 

LaaJaaU** tf At tw In spite of many 
s c hwnet and plans advanced to tbe tear 

more accurately and with more sHfnrifif p^d- 

sico the orfgroal Gonin method has remahwd In 

favor lopplemented by a few ilnmle proced u rq 
applied at tbe time of operstfcrj. Many sutkia, 
bopt* to obtain more preclswn, have ealenhted 
tbe dotacce and dlrecuan of the teu ty aiyukr 
measorcs and tables of coococdances lome 
atl&xed tbe perimeter and concave ndfror (Dcr 
pupay Detonpa el si ) others, the perinatrr 
oanbined with the direct ophthahnoscope (Gobt, 
lindm) We>T used an est cf substiWfceu 
Stine advocated tbe perimetri; method with cen- 
vcnloD tables cf bis own deviaing. Because 
methods at their best are not infiUTNi- anj at 
ibelr wtrst, time coosumlog and difficult, they 
have bro hrgeiy sbandooed. The prese n t and 
fuffickstJy actorate method used by many sor 
genes c]:e«iaa of an estbnarioo of tbe dlrtctioo 
and dbeam of tbe tear by Goelo 1 metlnd, 
repeated K\'eTal tloMi. This is done pnor to tbe 
operation. Ubes tbe sekra over tbe area Im’cilved 
Is denuded, a more acnirate attempt b made by 
tranaOhunlaadon, oai^ Amiga s ipecalan, and 
rartocs feems ol tnnsQlaminatora. That derbed 
bv Lancaster b ntltfactcay A prcJhBlnajy dla- 
tbermy needle casd a re or an elcctrohib punctate 
can be nude. Ibe white area of tbe iwmer or the 
babbles in tbe btter In reiatkmhip to tbe bole 
aa be seen with the direct ophthaiicoscopc, and 
the bob acnuatcfy localised. 

Tkt yrodwetuD if WAetrrt cierttiUu la 19JI 
Guilt and later Lindner used cnastlc potash sp- 
T^edt tbe choroid exposed by a series of Ireptme 
Mies (i 5 mm.) wbkb penetrated tbe sdeia only 
Because ol tbe tedioQuim ai»d difficulty as sw 
as the danger of -itreous hemorrhage doe to per 
forettea of a largo cboroldal vessel, tbe devaep- 
meot of postopentive umUt aitd the danger ol 
of a vortcT vein thb operatloo has 
been largely ahondooed. 

The yeu 193J saw tbe Introductloo of dis 
tbcimy coaguatlaQ for retmal deUchinent. 
lursson repwled hb method of ■nfaco coafuJa 
tioo ipclied to the entire quadrant above tbs 
•epaiatina ^mlnarfng rhe r M ee lw. locaJiatloo of 
the teu a fcatuTC which appealed to many The 
positive electrodo wu a t mlQlnjeter ball appDcd 
to tbe sdera over the detachment far many plxo, 
the contaa biting 3 to 6 secoods prodwdog a 
puriioeiit Uk sdera. Tbe subretinal 0 uld was 
then drained by one or two trephbe openings. 
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u*cd to boltte the tarby abamge over the ties 
d aeparatkKi, the perfontiog ponctoro are Died 
to ittaok the tear tadf The [ocreijing tesdency 
b to operate nnder the direct control of the 
ophthahooiaye. A few pauctnrei are made and 
then the remit noted with the ophthalmaacopc 
a few moce pooctnrei, then obiervation and to 
on. It theraore b otTvIooi that dingi which win 
doud the cocnea ihonJd not be cinplojTd. Sor 
face coagulation, according to Peter U indicated 
to create a miBcJent number of poinU of cho- 
roiditK adbeahre ipoti throughout tlx Kpwated 
area. 

To mminaruc briefi\ the modern trend ol the 
operation b ai followa. The tear or bije b local- 
ized aa accurate^ aa poaalble and a mrface marl 
ptaced on the kJou ^th dathermy Theloca]i- 
ntlon b Nrerlhed by trarmnuminaaon dther ap- 
pbed to the iciera ajyl obao-ml with the ophlbal 
mcacope, or bj* thinliw the light from oph 
Ihahnoacope through tbcpapll in the dkectron of 
the tear a^ noting a ipot of on the idera. 
The bole a fnitbeT localized bj the injenkiQ of an 
dectrolyBbtieedieorpexfacatmgdjatherin) needle 
and it* appearajice noted with the ophthalmo- 
tcope. The tear b then nrracoded by perfonting 
dlathennypoocturea, except is the m^br area. 
Ihe needle* are mtrodnceo tod left m pbee und) 
the entire area of the separatloa has bra treated 
hr TTfa ee eoayibtloe and de c tr o lt ab , or jsxu 
OKiroidil dfathermy paocturea Some imy eoc* 
(Peter) prefer to cover the entire area with nega 
live galWolc needle* (}4 ioH mta.) of petfora 
ttnri, and m addidon use catbotTra freetr fn the 
region of the trail. I am tnclmed to agree with 
hownrer that t a tmnecaairy to do more 
ihin teal o 6 the tear Insertion of pha over the 
entire area of the separation except where there b 
not a bole foond a, to m> mind, anneceamry 
madia tlon. 

It b perhaps pertinent t mentioQ here an- 
other operation which may be found t be OKfuf 
In f not suitable for the above opentiooa. I 
refer to the aderectomy of MoeDcr modified by 
Lindner under the term ol eyeball ihorteniDg 
operation. Thb operidoo a deaerfhed ana 
DJuitrated by Pisdtel and MUlcr who report a 
toccesafnl outcome in what otherwise ptobaWy 
would have been hopclesacase. It cansmsof an 
dhpde exonon of a fuect of sdeti over the 
detached area, great care being taken not to in- 
jure the A case of rerinal detaduncnl 

aj»xUted with a sderaJ ectasm was mccci»fnll> 


treated by me. The entire atiphyloria was ei 
died more or less according to iloeller^ trek 
nlqoe. I am convinced that no other opentko 
would have toccecdcd in thb case. 

■fazstkzrfa. Loaf anestlwik b mmtbbctcvy 
It should be used only when other methods an 
contra Indicated. Avertio amthesb b the cw 
of choice If It can be safely tae^ Its adrantazes 
are ( ) perfect anestheaU (i) a free field Icr 
opetadiig nnhlndcred bj the anathetbt, (0 
Bu^t danger of poatopendve nausea, (4) no &■ 
Onbance of the ccnfuDCtlva and cornea as b 
caused by local aneatneafa, (5) do rbk each as b 
encountered la gia-ctber la the pceacnce of 
dialhermy currenL If avertia cannot be used, 
ether may be fairly safe If 1 wet towel b 10 pbetd 
as to prevent etbn fumes from reaching tlK field 
of operatlaa. 

PmT ptfolrrt *ad cnmlacaU CMrt tf Iht fctioit 
How kog one should kero a patlcQt abaohitdy 
qmet In Md with nres btlnd folded b a debated 
qacitkn The loch bdUe orpin heie^b 
Ijitdaer b indbpensable to brlp keep w e>e 
fixed when the bandages are remored. Another 
tnethod b that of Am^ who sews the knecr Ud 
to the eyeball with a sutnre throc^ the Infeder 
rectia. ^se can be no hard and rak dnee 
the p t ocu i varle* with each case. It b 

canadered wbe to keep the patient a* quiet ts 
poealble b the hospital natll the punctare pobti 
nave started to pigmented, a corchlcn 

which vanea hexo t to j wce^somedmeakcQget. 
It can thus be seen important b frequat 
poatopmtive o^thalmoacoplc ezamlnaticns. 
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Iniiuitoj^ tooth. Thoc bm*m cnlujt ^ 
poM tho kHcehu 

FTims tdtKittui, t^Kae tjrpcW 

tanor u caatnl fibrnsos (Msifa ectmcesfe 
ramot}, ud th« Cbranu that drrilofi boa 
aemthflLtha. Hm diaconh of fiUoaodtm- 
tf i fp o b pnuiMd mhcn tho tmoBr b Mneiattd 
vith ta ao tt upU d atUoratti tooth or m^t 
d«*t>l uoeaJy 

Tha daniScntkm, btaed oo t Tfrj extoukd 
iindr by a. ccmmittce of the Bnlbh A»o- 

didoD, b to mv mind roort practiod for the for 
feoa aUed open to treat coodittooi. Other 
dirrifindona that ba\'e hrm pt i jpg ac d by pa 
tbeJogbts lesd to confitae ntbo than help the 
turpou in the dta^oods and treatcoent of the 
indirldoal patient. For Initaace, In many texts, 
dental root (zadtatlar cyits) are coeaiderra 
to be an Inllainmatory cytt and etot a cystk 
tomor WhQc tbcK are from the rtandpofnt of 
cUoIagy aatodated with root end lafeetkn tnn* 
mabc or cbemkal palp death or retthial ah-colar 
proctaa infection, tWlr cilnical coarse in so far as 
the destruction of booy titne and Involve 
ment of the tinutei it coocenxd, cannot be differ 
eadated from that of the dendferom cysL For 
thenner e , the mgrotcopi c enmaatkro of cyst 
walb of both types taO* to rereal any dagnoatk 
featmes that oiffemdate the cyrt wall of the 
dmtal root cytt froet that of the deQtkerooa 
cyst Icb a vukaovti fact thataambau^of 
•edal Mcdooj of the sraHs of deodfoms otts 
sberw that totne of iheai are at least potatuDy 
« daman dwsma. These fiodinn canvmce me 
that these c>itic tomors ihould be daatibrd in 
one (Toap as eptlheiial odoatomes and not coo- 
sldeied separate!) fomedmes eren in separate 
chapters as b the case In sonie textbooka Oasc 
guently the dentlgcroas cysts of the maifUa pre- 
sent potential problems from a tomor standp^t 
that Twnti be kept m mind in the copdd er stioo of 
the operatK-e tetiniquei designed to prermt the 
decelopcoetit of peisbtcnt fitalu b et ween the 
mooth and the maxHlary smos or the floor of the 
noee by ieavfng in the major portion of the ejat 
waR 

Cystic odontoenes of the dental root and den- 
llgcroas t\pei may derdop In the anterior the 
lateral, or posterkw porticos of the martlta. As 
alradr noted, they cfinnl manSestatloos, 
growtlu and effect npoo the bony sobstance of the 
npper^w and encrcachiDent ui>on the dnases 
are quite ibn?lsT The rate of enlarjemcnt of a 
evst variei coondetably and b dlfGcuU to deter 
mlrM- as most padents are operated npoo soon 
after the <fiscoveiy of the presence of a cyst- Oc 
casIonaBv ooe can locate a roentgeoofram taken 


some years pm-roealv, showinff bcffrmfni cytt 
formalioD toit was eitlier not dMgnwed or ats 

o egi ected . In the case of dental root cjtti, oec 

may at times estimate the dmadon cf dx cys 
by the data of a mv ere dental tranmatbm, tie 
dmtalbaUoQ of a tooth or the insntko cf a its- 
thetic porcelain fining These ents luy be fenod 
at any age, altbon^ deotigeioas cjtts axe ante 
fiTTTinvm dm mg Uk period of the de%Tkp(iaot 
and erupdoo of the permanent teeth. Tbc <Erec 
tioD of the eitcnsioa of tbc cyst varies coedder 
ably They may grow more or less equally b aQ 
dlttctimis or may extend largely b one ifiieclJocL 
They tend to project on the bk«l or buccal air 
face of upper Jaw prticnLbg as a cnorc or leas 
rounded prombenfc. Thb may be soft, hard, or 
compresBhle with crepftadoc, depetHfiog upen 
the amount of kaa of the orcriyiog boDC doe to 
lesorptlrm of the ahroUr plate Sro^t about by 
tbc presence of the cnlargiog cytt or the presort 
of newly formed bone ovtriybg the cytt walL 

These findings may also be nias at and detoco- 
■tisble b the lard palate or tne c}tts may csteud 
opwsird to elevate the floor of the nose to a ccev- 
aidenhle degne or may obliterate the entcre 
taazDlajy tuna and errs ertesd fartber withoit 
any boc^ or palatal evidaees of ettearfrt ertt 
fonnalica. CjW may expand and thin oat the 
overlying Ibsces to rupture or they may be er 
cised QD nspldce of an abaoss ficrtnaticD follov 
lag which there ma^ ermt a >ery low grade 
secondary Infeetioc. The e^ contents vary 
markedly b amsistescr ana color— depcsding 
upcfs the ty pes of degenmtK e procmes Meeting 
ryJthehal and ccainectivc ti»e of the cjtt 
walb together with the character of the exsdatrt 
or pr eseo a of hemorrhage modified at times by 
low grade infect km. Very raid) an eitionely 
acute infeetJoi] may for no apparent reason b- 
volve a cjtt that has been devoopiDg foe mooth 
or years without p ro ducin g anv lyinptcnB. D»- 
charrbg rinuses and bfectkais of a cstt b the 
maxfilaiy sinus region tit often cnofusbg b the 
maUer of curi ect diagacsb and treatzzmt. 

Dbgasrix. Careful cfbkal cnmlnstiop of the 
caal regicai tepether with rhlnoacopic ctamlaalioo 
may ertablS a presumptive diarasb of the 
presence of a cystic odootorne. If permanent 
te^ are muring with no hbtoey of tbdr ertrac 
tko, the presence of a dentigeroas cytt ihc*ild i* 
■Qspcctea. Roentgerwgrapiijc raroira tkp b 
to determine the poaitian and e xt ent cf 
tbc tiiTTw-r the pi es c ne e of unerupled teeth, etc. 

Regular btra-oraJ dental fihni are useful hot 
occfusal fihm of larger IVa 3 sire, t}{ by J Inches, 
taken b the anterior and the oblique btersl [Wo- 
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to fonctkin noTBuDy for many ynn, ptoridul 
Uit root end* ait not eip<aed by the ttnikil 
rtmoviJ of the Q-*t membrand. PrCHopefath-e 
dental x-ray film* will uwialty *ii£rw liic btlmate 
rdatkwliip of the wall to tbc cndrrtylQr 
root end* and w31 ^tennlDc tbd nerxsdtv « 
leaving the cyrt wall to protect the vluBtj oJ the 
teeth. In more recent caaea, t hare left thii lover 
portloo of the cy*t wall imdktarbed with iml- 
fonn^ good retd^ In to far as tlu healing of tbc 
mariDiry iinii* cyrtlc cavity t* co nc emed. 

Another pcohlm that warrant* detailed dla- 
cntaloo is that of the treatment of targe cyau that 
not only oblKoate the mazfilaA tmo*, tnt alao 
extend under the floor of the noae atanetnoopaat 
the mldline beneath the floor of the noae on the 
oppotSteside UaPartJchopcrxtlooitperfonDed 
the postoperative cotcrae may extend over mnnth« 
or a >'ear or rocrre. 11 a CaldweU-Lnc cyat pnxe- 
dnre la ondertahert the cyauc area bexnth the 
floor of the Txae cnoitiuitei a pocket where 
erodatea may cotlect, become fool ameOfog. and 
gi ■« the mtient 00 end of annoyance aw db- 
comfort. To prevent thh port open trve ctmxCooo, 
a two itagQ p t 'o c e din e baa been izndertaiea with 
gratlfyifigre^ta. The first procedure (a a rartach 
ODeratloo expodog the antenor crtirnton of the 
cyst cavity nt not onc o veriog it cempleteh on 
iUlahlilaapect It b then treated after opendoe 
In a rootme manner by gaone pxckbg two or 
three thnea a we^ ofitH tiw anterkr extentleta ot 
the cyat bat filled hi scdhclenUy to oblrteiate that 
portOT of the cavity that waa preae n t beneath 
the floor of the noac. Thb may lake 3 «■ 4 
montha to acrcanphtfa after whkh, the Cald«cU- 
Ldc cy*t proerdure may be tmdetiaken and the 
oral Incbno that bad remained oDen afoce the 
fii*t«eiatloni*clo»edb> oodennlnlng and aotor 
mg The ComfortaUe and aatttfactocy end-Te*olo 
ha -e fo^ justified the time atod care spent on 
*c\TfaI casa that have been treated In two stages 
in this manner Tl^ profooged period of dretung* 
and the greater or t em e r deformflra that have 
been aveSded amply repay the patienl for the 
confidence and co-operaUem sbora in acreptrog 
two operative procednre* In order to obtain a 
more latfafactory ultimate reaolt. 

In case a por^ of dcnUgerocs cy*t wall b 
left in podtlon to pretmt fismJa formatxn or to 
shorten the postoperatfre coarse ax already oat 
lined, h b eMcnlfcil to have a microsec^ examl- 
made of that part of the cyst wall removed 
with the window Any thickeoed or projectmc 
portkn of the cyst wall shoald abo be exdsed and 
examined to be sore that the ep t hei b l ccQs are 
not of the damantmotna type. Such a co n d i tio n 


b foond very rardr bat iirast be kept in 
tod. If present, excbloo of the entire cpt aall cr 
caatenxation by dbthmpy ibooH be eofijTed. 

Sbtnld permanent fiftnlai develop to cnanBaml- 

cate with the nose or maiHlarT tW*, carefoUy 
xnade dental restceatioca will Wjely overcoiK 
the dbenmfort incident to soch perioratiooi, 

Atypfcal cystic tumor* of the ma-ittu iVai in- 
volve the mavillaiy sIiiaKS ha%e etwt owfer cer 
obamratioo several timet. They hxvt pcese at cd 
crmbfnafFoos of cystic am* and tiasBe* of fibrtwi 
tissue and bcoe in asaocktion with unerupixd 
malfonoed teeth. The exact dk rnnfff ma y be 
somewhat obscure but b HleJy t be a variant of 
a etanpesite or fibroos odoalome or an atypical 
osteftb fibrosa crstica— bat mkroacopic exami- 
nation will estaUbh tbe beo^ character of the 
tuiDor ustue. The treatment ts lo goeral arcerd- 
aore with that abcadv outlined for cysllc odoo- 
(omes depending largely epoa the poaltioo and 
CTienl of the tumor 

Tbe adamaotinoXDa of the mavlTk b leiy sknr 
growing with inskfloos caaet and ccea c q u c n tly 
prrmu cooaaicjabic difficohy In the mattfr ef 
early dkgocab. Symptoma may be practical^ 
abamt or there may be mertlr an hwie&iita fe» 
leg of nreMre cr irminri. Sl^t DeuaM pa fa* 
or tooenea* refened to the mazillaxy tmus area 
may be noticed by the patkst In other cases, 
the moptocaf are kcaihed to the teeth and 
al 'eo^ir process and are Qkewiie ID defined. This 
tumor msy be present for many years before any 
definite adorgasent of the maxilla mav be 
dcsKcstrsled. I>cntal roentgenocrains tod to 
be IflCcnchuWe and routfoe limis filga msy show 
but ot moderate doadhg of tbe icSLiSkiy 
slna*- 

Tbese coosidcalioa* account for tbe dsfficulUci 
Id dhigDosis and tbe delay in instituting adequate 
treatment for thb tamor Mcmlhi arid jean of 
valoahle time may be lost while tbe patient b 
andergofng dental treatment or repealed pane 
t or e* and tmgatkms of tbe marflbry suras. Jn- 
tranasal windw aperatkaa may be performed t 
improve linn* draiasge mthoot the removal cf 
tamer for bfcpsy and tbta more time may 
be lost. 1 hare seen several patients abcac Ws- 

toriea suggeited tbe presence of an adsmantinooia 

for many yean before the dhgnosb was e»ttb- 
Qihed. 

I hesitate to bring into tha dtseuwim **m s 
cortrovcTsitl object as the rebtfve merits of 
mti-.THMl an tru m opcratioeii versus the canine 
fooa ippeoech to the sinns used in tbc Ctldw^ 
Lot procedure in the treatment of chronic nt s yfV 
lary linniitit, realising that men who emplov 
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bcncnth the floor of the no'^c SloRe I Part-^h opcntion 
b} means of a buccal \nndo\\ through ahich the cj'st 



ca\ It j IS dressed Stage II s to 6 months later ns soon as 
the cn\ ity beneath the floor of the nose has become obhtcr 
nfed vl. Intranasal nandow established and surgical 
closure of the operatia c approach used in Stage I 


the Caldwcll-Luc procedure are grealh in the 
minont) ^^^lIIe I concede that in tlie hands of 
skilled rhinologists the intranasal procedures arc 
effective and satisfactorv' in c\en' particular, 1 
do feel that the buccal approach to the maxillary 
sinus gives better access to, and more complete 
visualization of, the operative field, thus afford- 
ing more thorough and accurate surgical treat- 
ment of the condition present 

In m> experience there have been no disadvan- 
tages associated with the Caldwell-Luc procedure 
other than swelling of the cheek that lasts but a 
few daj s I am sure that rhinologists who employ 
the Caldwell-Luc procedure wUl quicklj develop 
a diagnostic sense that will differentiate between 
the vaned appearances of chronic inflammation 
of the sinus mucosa on the one hand and the more 
senous tumors and the malignant tumors on the 
other hand 

For this reason, I would urge that rhinologists 
cmplov the Caldwell-Luc procedure much more 
frequently especially in cases with obscure sjanp- 
toms in order to make possible the earlier diag- 
nosis of tumors of the sinus and to avoid the 
humiliation incident to prolonged sinus treat- 
ments in tumor cases 

The nature of the tumor cannot be diagnosed 
by visual examination alone and biopsy is neces- 
sary to determine the treatment to be instituted 

Adamantmomas of the maxilla and smuses 
must be considered as senous tumors that may 
endanger the life of the paUent on account of 
inoperable extensions or the onset of meningitis 
due to the extensions of the growth and secondary 
infection The prognosis vanes with the position 
and extent of the tumor and the greater or lesser 
degree of histological activity of the tumor cells 
The more or less favorable position of the tumor 


is a large factor in its curability, and it is ob\ lous 
that Uic inferior anterior location affords a much 
more faxorable prognosis than does a location 
extending postenorlj and superiorly This corre- 
sponds with the conclusions of Ohngren wdio 
divides tumors of the upper jaw and antrum into 
tw o groups by a plane w Inch passes from the inner 
canthus in a direction backward and downward to 
the angles of the mandible It must be remem- 
bered that an unsatisfactorily prepared and 
stained frozen section may present difficulties in 
diagnosing adamantinomas from adenocarcinoma 
and at times it may be wise to postpone the 
destruction of the tumor by cauterization or with 
surgical diathermy until the day following the 
biopsy This wall permit the preparation of a well 
stained permanent section making accurate diag- 
nosis and the determination of the degree of cell 
activity less difficult 

Adamantinomas must be completely removed 
and destroyed in order to prevent recurrence 
Surgical diathermy is the method of choice and 
should be employed in a thorough and painstaking 
manner The bony wall surrounding the tumor 
tissue should be cautenzed thoroughly in every 
portion of Its surfaces and any regions in which 
the tumor may have extended through the antral 
walls to the soft tissues should be carefully treated 
with a protected endotherm point The same 
meticulous care should be employed in destroymg 
the tumor tissue that may have extended into the 
ethmoidal sinuses These tumors are resistant to 
radiation, although radium may be employed 
with apparent success in regions that are inacces- 
sible to adequate treatment by diathermy Ex- 
tensions of adamantmomas beneath the orbit 
may produce orbital displacements, exophthalmos, 
and a variety of inflammatory conditions of the 
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ofbi land globe. It may be occaikcallT necemiy 
to mnovc tic eye but tautlly tie diifxhcenient oc 
Inflammatory rcectJon toiddct aa foou aa bealh^ 
la complete. The pMtopeiative coone Hiay be 
fftonny and paln/af until aequeatra iave becocw 
acperated a^ axe removed, parttcnlartv wicn 
ofbrtal nfua and aymptocns »tre present before 
the opeimlkai. Usually from 6 weeks to j mooths 
Of mere elapse before it may be determfned that 
tbe marruts of the necrotic bone may be pried 
loose and the seqaeKra can be remo v e d . Heallc^ 
tieieaitef ts rrtiiiny wftboot inddent and the 
regloD becomes comfortable. UTsmtrf abouVl 
be made from time to time b order to be sore that 
all parts of tbe origbal tumor area are well Ivalcd 
ana firmly cpilheUaed. 

Kecainnces of tils himor are doe to iaSore to 
remove and destroy all tumor Snch recur 
rcnces are usoilly of \‘ery sknr growti and prog 
Qoits la itin uaoal^ favorable except ahen sltn* 
ated b tbe poatenor ttrperior regbna. It b not 
wise to tttanpt a plastic efoanre of tlx buccal 
openbg bto toe operative area for a or 3 veara, 
tmlD one b latbSed that there axe 00 evioacca 
of recarrescea— an obtorator may be made or 
tie paUest mav oae cotton or gaote to tie 
opening at tlnui. 

CompQcite j^caldfled) odoetema may iBvoIre 
tbemazfUa. Taeae are somedfflosaaasaabid with 
aim ibovbfi fibrena oc cyst {opoadooa. Dlag 
OQib b oaruilly not (tifficttlx, u toentgenonuu 
usoaDy reveal tie uatiite of tbe tumor ‘licae 
tumors are esKntblly benin and do not eodaom 
life They do, Ito w m -er snow a tendency to de 
velop acute bfectloos b tbe tbsues adjacent to 
tie surface of tie tumor t prodace a ceUnhdi 
iriti abscess formatioa. OcraakaaDy thb may 
occur without any ntodoui kttowleifge of tbe 
pt fiTVT of a rald&ed tumor S erer t l weeks 
sbould eUpee foQowbg soch an infection before 
any^attempt b made to remo\ e tbe tumor 

The treatment b surgical eicbron of tbe entlie 
tumor and tic operatfre approach b moefa 
tie tame aa for tie cystic odantomea. Fintinn of 
tie caldficd tumor ma\ bo difficult, reqnlrbg 
painstakbg rcmoyal of overlying and adjarent 
Done by rnwtm of chBcb or burn b order to mike 
poasibb lie dcliveiy of tie tumor from Its bed. 
The resnlun* defect may px eaent quite a problem 
on account w an atoisrre omcaaie of tbe abuses 
and Doae ucetber with losa of the alveolar process 
ndge. Tbe operative approacb b from tbe tnccal 
or tie moslon maT be msiV aUmg the alveolar 
process ridge, li copexlcatcal flaps may ta 

retracted pala tally and boccally to provide a wide 

crpoatixe of tie tnmer area arid mar at tbe con 


chakn of tie operatioo be tntnred to cicae c£ 
the eperath-e fieH from tbe mouth If cctrfitko, 
peniuL These tumors are not likely to eitcad 
beneath tbe floor of tie nose and tbesisia tumor 
canty may be made to cannmnfcate with the 
noae b> means of a naso-antral wfedw to tim 
aborten tbe poatoperath-e comse as eatEoed b 
tbe db n otion of the treatment of c^-slfc odc»- 
tomea. 

Fibrous odcotomes or centxal cf lie 

ntariTU can rarely be dkguoaed before operatkn, 
as the X ra) appearances are shnltT to tb:»e« 
the cystic od^tesnea. Fhromu axe me ud 
blony b ncccsmy b order to complete the dbg 
DCdu The treatmat b complete cscbkiri and 
the operative and postoperative treatment cerre- 
spoDO with that of tie cyidc odootemes b sUdi 
tie entire cyst wall b removed. 

Cementomai develop dowly bat may attain a 
crmstoablc tbe to enocaicb upon tbe majcQbry 
•friBS. The X ray appearance these tumoo a 
shnlhr to the c cmp c m te odootctscs and the opera* 
tlve and poatepeTathre treatment b eamUaDy 
slollar b every rnnect. 

Aa already noted b the iDUndnctioe to thb 
dacQsrioD tie opper jaw may be the site of any 
of tie tusoTS that brolve beme. Tbae may hi 
cbjcffied accosdbg to the vaifoBS sudlficatkos 
of the Ui-dfrAn registry nomeBdatuTt of the 
American CoOege tf^Sorgnm. 

L 3JetsttstktwOTof tiejn let rwa ifetatwr* 
gi cardaoms Dw tia breast, tkynaL proataie, 
crraj7 rtc. art <30 ranrd. Sarcass tsd a jp erar- 
pbrna tstiastuidaf to tbe Jm ha beta 
rtpcrlad. 

n IVIotaaj firtaarcBaB b lea* maHgsast fcrw <f 
Miona da t kaa bem foBDd tjbf Dot to tW boa* 
at tW l>aa It adsca is ti« eater Ia}e0 ei tb« 
peria atnmj or In the s^tactot lasdi or ta n d i nr aa 
tjarrlloea It dora not hvads Lha bcea bat m*r 
oraa Huwm a ba eapticp. Uffec*acpt{or«ca(f«si 
tjMat artib|t, or beoe. Uetattaali laXia/Jcatfr 
oeeari. 

in CWteoen^ tsmen andalTTd Iroea ceOscoauma 
to tie dertleottBd et boae and caitDac*! CIO 
A Besifa oatsofenk teson 

UTpmatBBca an toAaunatory eatai^ 
laesti cd diffoM trpe that {itqyaLiiT b* 
ofra the mabu f utaa and uiaiuulp of the 
L tiwriM i aaakca ia o( tha tna 
Eioatowa may o cci i ae thr lla(oai wtbc 
cd tha aandkiU and to lha cater sf tbe bard 
tora palitona. They ha^ bets 

■oted to oerwT neqwnt^ to tie tahetcihcu 

• Oateo«na*eaar<ir\tlopBiaa7peTUeorfua 
er W^ea dt\iiortaa ts 

tlw reincw «d lie cmfrle, tha a«.c»dw| 
ram** ■ kaftheoeil, caadof opeatrs « »* 

bite I Ibe opperlew thamsilhryk^ 
Of ortA Ba/ bs tsvehed. T ha other 
ladsl booei maj derelep thete taeuert. 
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obacnre dratal palo or looKninj oi tettit, which 
pnwretto to an apparent tooth or taw IcJrctloa 
with tuppuralloQ and oecroaU. On the nttiyr 
hand, Uk tomon ioa> ailie £rocn U>« periosteum 
ol the maxillary ainns and may grow to £D the 
antrum before prododnf definite tympUani of 
tumor forraalkta. Local ukentlon of the tnmw 
within the tinat may lead to moptocna of 
and abms Infectkn auch ai obstruction or dis- 
charge of a pandent or blood ctah^d nature 
Inter nasal p^yps nut) be teen on cxamloatloo 
ai>d bleedmg from the ooie may become frequent. 
The CDodUloQ may be erroDeouily dagnoaed as 
a chrome Infeetloo of the mazOlary sioui acwl 
much \-afaoble time fa thereby loaL Coothmlnf 
to grow the tumor may perforate t^ boey walb 
and extend into the cn^ the oehft, the noae, 
or the palate. 

Erda rga pent of the cL e et of recent origin In a 
middle aged person fa axoally maiigaaQt u not of 
iDflammatorydcBtalongtaaodsboutdootbency- 
faded. At tunea, displacement of the eye may ^ 
noticed a few we^ uter the oasei of n**"! symp- 
tocos. Eadv d.tagnoafa a mort ettaeiitial m ortm 
to make poasfbfa adequate trettmest of thb ei 
treoely isalignaat rcrm'‘n‘ IVnfatent 
aggranted by tying down bcreajlQg Basal ob- 
atructioQ of short duradoo, lacruiBl duct ohatne 
don, fltQcold or auppurathm oasal dacharge par 
tleniarly if blood atiloed, are synrptotna that 
should be considered doe to a mallgrunt tumor 
until the condltiOD has been pi erce d to be fnflam* 
matory or benigiL. RoentgeDOgrams abould be 
made, adng the staodard and tpedal proiedlona 
to show t^ iTwrUa and the aimiaet. Caicfal 
examinations of the films iboutd be mode to deter 
mhif the pretence of de f ec ts of the booy walls, 
whldi almost imwriably indicate desUuctkn by 
tnmor focmaikta I have seen but ooe patient in 
wbkh such a defect proved to be doe solely to 
chronic infiammalkn 

These symptoms and examination findlnn 
should coQviocc the sorgeoa that the coodiiion is 
a maUgnant tumor and w shcmld plan the treat 
rrwfit accDcdinaly At operailoe, a froieo section 
should be ma^ to detenoinc the dlagnosb and 
the degree of malignancy 

The treatment of oateogcnlc aaicoenas of the 
maiUla Is destruction bv diatheim) snppfaroented 
by radiatioo therapy prcferthly by m earts of 
radium itTanjrtrm Of eonent from within the 
rnmfi T’ ftrtrn (j) An interval of Ome be- 
tween the biopsy and the destruction of the dmior 
tends to increase the opwative difficuIUes and 
should be avcoded Intiatrscheol nitrous oxide fa 
the aneitlwtlc of choice tod the operainx ap- 


proach is either through the month or bj 
of a Istenl rhbotoeny depending upoo the posi- 
tion of the tamer Primary and secondary hted- 

ieg fa coutnaUed by pactlr^ U pmfatait, tie 
bgatlon of the cxlernal carotid artery may te 
come necessary 

This dfscoMkri of oatcogcnic tamcn cf the 
irainia bolds true fer squamous cell eclthelkisas 
and admocaidDomas which are mochrQcrefrt- 
quent—about 70 p« cent o( all primary and 
seccodary maUgnant turnon of the actrnoL 

The poatopeiatnT oouise fa much the owy. as 
haa bem desolbcd in the case of «>farT»nt^wrai 
of the maiHfm and antrum. Any defects and fass 
of tissue of the ma-TOfa or chea may be reason- 
ably weD restored by plastic uirgety ThisilMiU 
not be undcTtaies lor ses-ml years, until danger 
of tumor recurreisce fa acparently aril pasL 
Derrtal festorations of the ootarator denture type 
may be necessary to close ofl the antrum or Do*e 
from the oral cavitr 

As to chmdrcaajtoma of the manlfa, IV- 
mister fa of the opinkn that the term osteogeik; 
sarcoma fa used too brcadly at present and fa of 
fpinh-iTi loaLgiiaat tumsi 

may oe reocnlsed u a dM by themselves and 
so desixMted lie reports a case of choodrosar 
coma cf the maxlQa tnat urmhisted fataOy after 
two namoext with isetutasfa. The mlo> 
•coplc »xTntna.rifr> alxraed hyallcic cartBage wlih 
e x t remely Uttfa oldbcatloD or oasificaticc. This 
UuDor filW the antrum to bulge abovx the gam 
margin. The rccuircocea extoded through to 
the nasopharynx, orbit, and the nose. 

Osteltrs fibrosa cystica fa a borderbne tpfl s m - 
matory tumor may In ‘olvx the marilfa to 
prodoce a ilowly progrcMlng aihugcmait of the 
upper Ihe o vei ly bi g soft twres and the 
perioeleum are tcparcnlly not tovofard by the 
growing tumor The molar regioo and the tuber 
oilty are «‘r»"TrMr« jJtes for the dev elofmoit of this 
aajdilJcio and cnnjeqoenlJy the maxillary shms 
may be more or less obDterated by the gradual 
extoaak* cf the process in the upx.aid dueclioo 
Symptoms are usually obscure— ^ten limited to 
a feeling of pre sta rc slight pain, of recunfcg 
Deujitfa. lalo- the patfant fa conscious of in 
eabigcnjent of the Jaw Of check These growths 
may w associated sdth emnar leilont in the fang 
bones and narathyroid tumor cr with dfaturbanca 
In the phospboTQS bsfaivT. OcTonw 

in the regioo of the antrum these tumcn are « 
dxuxlcnhfa intcrert to the thinologfab Semea 
these growths present multiple cysts rt w^ 
rtcQguixed In the roratgenogram, mhereas efie* 

ifaowbut masanrenbigeiDent of fine!) traheCD- 
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NEUROSURGICAL ASPECTS OF FACIAL INJUR1 

HARRY HYLWD KERR, MJ) CM Fj^.CS^ nuiinftoo, D C 


G ross faimy ol tire nerrc trf tbe 

lice It amspuitlvelj tire In tnom of 
tMtregkn. Thit b tbe more turpiIilM 
wben we reaJI the rich tad f fgnpri T 
taUd nfTTC tupply oi tire bad. ISai^iHoItbo 
twtl\-e amnia] ncrra are diftribatcd In tiik rrckn, 

loduding tbe nerve* o< fpedml meiae —Hireii, 
ttttc, and bearing Tactfc Kwlblllty b timnt- 
mittrf through the fifth ennial a n v e by thm 
grat bnneha having tire bate ol the •^nll 
through thra tepmrmte fotmndna ol emit. The 
facial muada are Innervated by the terenth 
craoJal nerve that leave* the cranial cavity 
throu^ a tortuouB bony canal In the petrooa por 
tkni at the temporal bare. 

Thatthb rich nerve nppty ahooideacBpeiitbiiy 
n apIaiDcd by cenaln erntnyologlcal and ana 
toml^ brtora. The bate of the unR, It vRl be 
remembeed, It embedded In cartilage, and be 
ema cub fieri comparatively early b nfe. The 
base of the tknR becooxt a mialTe hioci of can 
ceSooi bme whoae otherwise cambenoare velglit 
and alee are rehered by nameroas cavlda Tmi^d 
by BucoQ* membrane and coopected with the 
DOee, the dnnsea. 

Trauma seven eaeogfa to fracture this baaTar 
block of bcoe prodocet only GxBira nnlea It It of 
fodi seventy that the tkuir b crathed when death 
immMta tety engr*. Thoogfa fiatore fracture a€ 
the bote of the tkuU may caose mn cooae 
quences from resolting intracranial tremorTbage, 
It It oily when the fractaruig fioore pam 
through^ or b tbe oeighbarhood of cnc ol the 
many focamina of cut of the oanla] nerves that 
bjuiy to these itTuctnra taka place. 

At then b Uttie or no flipbcesaeit of bone 
fragmenti b fractom of the bw of the tkuO, tbe 
fractura th aiit e iv ea are dlaregirded mod <nr at 
tendon b uen tea ed on the coo^atkes— beorer 
rhage, ‘‘rWna, or nerve bjoiy 
Tm chararteibtlc reparative proceat of the 
bona of the iknll b of great surreal ImpcsCancc. 
■lire rnttrivt tempoiarj' caDot bucnrlng Iractnra 
ebewhere b the body B not seen. Permanent re 
pair of fracture of the ikoll b abo accompuded by 
a rntniminn of ]. M n ' i H ^TU^ f <~«riir»- Thu* DO bonj 
TTv^w^ nrrt the iitc of repair and the line of frac 
true retnmt ahnost t itt normal configoratfoo. 

riwcBUrf bekn ta* Ookal Cmciw c/ ta> AntncM CA^ 

at Svpoo. CUa«o, OcUb«r f. *>0. 
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ThbfoctnitompIrertfrrirnrvipreTenft itw ffv- 
lora from efthq onToachlng oa the avity cf the 
BknQ poper or on the fonmloa of exit of tie 
aanbj nerve*. If compraiioo of a rrerre lyrm t 
iron hemorrhage hmrredlately fcJlowfctf Infnrr 
wemaycapectthccompiaaiootoiubaidepranfitif 

with absccptico of the dot. \fe alto rr jif Li no 
permanent bterference b the fonctkio cf the 
nerve fron cetaltbg c^ns ftxmatkc a 

TheTtfoce, the dysfimctkn of the cranial nerrei 
foQowing tranioa ol tbe bead b maaRy tramlat 
paralyib. Unleas the partfcnlar nerve b actolly 
sevned or enuhed by the bjniy it* fanetkn re 
turn* b a cccopontiTely ihort tinre. 

Certab n e r v e* seem to be more eaiilv hart thu 
otheiv Thb b wtibably best eipUlaed by the 
naiTtnnre** cf thm f oraioba cf cd t, which pernil b 
mbhnal displacesrent <x bemoerhage to chstsrb 
the ddioite axb cylinders wltboot grtas bjiuy of 
tbe nerve tixmlb ihatadve*. Tbe sbth aaakl 
nerve spppfybg the erteriaJ recto n u a cte of tbe 
e^ b the iDoat cogddoclIv bnrL Haw a tnn- 
aest txtra-ocnlar paJsy with dhfe^ b set co- 
ooffifpoi b osa of Inctot of the bue of tbe 
•knIL Injary cf the other cranbl rrerm ijj f p ly fa ig 
tbe eyeh^ and its exta-ocolar u na cabtiae h 
mneh mote rare 

In third trerve binry the greatest permanent 
dbabfRty b ptosb oi the cyelia becaose of the de 
formlty pTOoserd. Anchoring the lagglog eyehd 
to the fraDtahs mnadc by a fasdal bw U tbe 
best treatment for thb defect. Tbe ejvBd b 
elevated to a more ncrmal ponden and can be 
tabed by cmtiactlcm of the ipaefatexal frootaSs 
mnsde. 

The rrezt moat commooly lEected cranial nerve 
to be bbued b fracture of the hue of the dmU 
b the trventh, a fadal, Dcrve. Sbee ft uippfies 
an of the miada of the face. It* b/ory prcrioce* 
»»v«ihwt dbfi goi e m eot and dbahiUty 

A total pualysb of the baal nerve prodneta 
coenpiete relazatfaQ of the corrapaKfing aide of 
thetacn. Tbe wtbnt b gnatfe to doac the eyt, 
with raaltbg danger to that ocf^ Becanicti* 
month cannot be ebsed 00 the affected tide, ther* 
b caistant drlbbCng of Mlfra and marled bier 
ference with mastkatwn. Even a partbl bdtl 
pity h fTtrfgnrlng Ai txpresdoDiJ moTCnenU 
are prind^uy affected, the wiffereT feels tbe eo- 
bairaaBDent acutely and begs fee rebef 
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Fig I Cases Complete dehiscence of the left seventh 
nene repaired by 15 millimeter graft from the antenor 
cutaneous femoral nerve Before operation Face in re 
pose 


Fig 2 Case 2 Before operation Patient smihng 
Fig 3 Case 2 After operation Face m repose 
Fig 4 Case 2 After operation Patient smilmg and 
closmg the eye 


Fortunately, surgerj' has something to offer 
these patients The deformity of the face may be 
improved by the insertion of fasaal bands m the 
subcutaneous tissues These are attached to the 
angle of the mouth, the nasolabial fold, and to 
the upper and lower eyelids, and are anchored in 
the temporal fascia Such an operation restores 
the facial symmetry and prevents overstretching 
of the affected musdes It is a great relief to these 
unfortunates, but, of course, does not restore the 
function to the paralyzed muscles 
Re-mnervation of the affected musculature may 
be accomplished by direct repair of the divided 
nerve, or by anastomosing a neighbonng motor 
nerve with the distal portion of the paralyzed 
nerve The latter operation has enjoyed a good 
deal of populanty since it was first done by Sir 
Charles Ballance in 1895 
He divided the spinal accessory nerve in the 
apex of the postenor tnangle of the neck and 
anastomosed its proximal segment to the distal 
segment of the freshly divided faaal nerve Later 
Ballance suggested the use of the hypoglossal 
nerve This operation, I beheve, is now the more 
popular procedure since the accompanying move- 
ments of the tongue are less disfigunng and dis- 
abling than the movements of the shoulder that 
accompany spmal accessory facial anastomosis 
The results of these procedures, as satisfactory 
as they sometimes are, do not compare with the 
results accomplished by direct nerve suture or 
even to nerve graft of the seventh nerve itself 
Ballance and Duel earned out exhaustive re- 
searches on monkeys and showed that graftmg 


the facial nerve in the fallopian canal is usually 
more successful than grafting of other penpheral 
nerves 

Unfortunately, too many facial palsies are seen 
followmg mastoid operations in which not only 
may the nerve be severed but there may be actual 
destruction of a portion of the nerve so that direct 
suture IS impossible In these cases the insertion 
of a graft from a superficial cutaneous nerve has 
brought about results just as satisfactory as the 
nerve anastomoses and without the accompany- 
ing movements of the shoulder or tongue 

Permanent injury to the fifth cranial nerve is 
seldom seen in facial trauma When it does occur 
the only result is anesthesia of the area of dis- 
tnbution of the affected branch, or perhaps paral- 
ysis of the muscles of mastication on one side 
This leads to little or no difficulty and surgical 
repair is not indicated 

It IS thus seen that practically the only neuro- 
logical complications of injuries about the face 
are a transient ophthalmoplegia, anesthesia of the 
face, or facial paralysis In rare cases in which 
permanent nerve mjury occurs the only one de- 
manding treatment is paralysis of the seventh or 
facial nerve 

The operation of choice for facial paralysis is 
direct suture of the divided nerve If this is im- 
possible, nerve graftmg should be resorted to, and 
as a last resort, if the previous operations cannot 
be accomphshed, or if the results are not satis- 
factory, anastomosis of a neighboring motor nerve 
to the distal portion of the paralyzed nerve may 
be done 
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I h»vt h&il the opportimltT to t«Vg put in the 
treatm m t of fidal foBovisg mutoldec 

toinj An otoIurngoJogfc*] confme. Dr 
H. JenUm, of \V Kington, D C. tod I hive 
opemted oo l e ma l of tboie patienU with rerv 
lalWicton roolt*. The injuno, of ccnne aft 
occnrrtd to that partfcc of tbe ncm to the fa] 
lopim omaL Tb^ rao^ froca tecooiplete dfvi- 
■foD to total dMa](^ or to dehiaceiux of aa much 
u to minijactm. 

Bfrect aotore wu poatfble In i caae Graldog 
of a portioc of the extema] cntaseoua nerve of the 
thJin, or of the wral nerve fr^ the calf of the 


le* bad to be done in 3 caaei. Tbev tW 
begtonin* marn of motioo hi abont $ 
Excellent retnlti ocmirtd to aa avm|e d j 
nioolha. In do caac -waa there taihirc to cht^ 

vohiDtary motioo and cncnpletc rettmticBcftl 

facial i}tniDetT 7 

(LnFERE.VCI3 

So. Ciwixa, aod thru, Amc. ». T 
epcvtire treantMct c4 Caekl pahf tnl On 
M*. 5 m 

Bun, ftiaAT F Sov*? and tk Ua. 

tad J *. jd rCT ad St. Ladi, Mo.. C. V 
Co p 7 


BODY SECTION ROENTGENOGRAPHY AS A DIAGNOSTIC Al! 
TO THE OTOLARYNGOLOGIST 
SUER5VOOD MOORE, UJ) and ALFRED J COVE, MJ) FjtCS., St Larii, Mawm 


M AK\ Ktratooi are with mm 

focn of body aecdan coentgeMg- 
ranhy and what It od accoiD- 
pmh, bot, for the benefit of iboae 
who have hid no contact with (hit method, a 
brief rmew of lU hiftoef and the priitdfto 
tovolved to to order 

The ordinary roestfcoogram to reaDy a cant' 
podte of aO the atracttnea tying to the path of (he 
x-fty beam, becauae all ttroctmea capable of ah- 
acstong the ray cut tbdr ihadowa Unwanted 
ihadon caooot be leporated to onfinaiy roent 
geDogrmphv except by varying the tube-object 
irtotlcnihq} and by mating ttereoacopk fihna 
Theae leave nroch to bo oetlred. The auper 
finooi hnagea greatly birnt the osefahteia of 
njentgeoegraphy andtbeirefimtoatlocbuafwayt 
been one « the chief probkntt of the radlofocift. 

Boca^p ( 3 ) of Pajia wu the fim worker to 
attack problem tnccewfaU) Be fcraid that 

mj wan t ed ihadowi coaid be di^aciaed t o a remark 

aHe degree by Imparting co-ordtoated, ayn- 
ctrcajiied movement of x ray tube and film about 
a fixed point during the opoaoie. AD objects to 
the pl^ about which movenient took place 
would be ao to ipeak, “in focna and dariy 
defined oc the rocntgeoogmn and those octilde 
FfM tk EiinM Utk^cfaodl iMtCste <4 K* 4 kih 0 (cd 

^ Pn^lk bkon tk CoaerM tk AsKrtao CeMw* 


of the out of focBS and b liur c J od i 

roQttmogxun. BcicaAdrrtoedana»uati9i 
orrytog oot this prmdple and appM fv 
patestlnipri HemdcotccEstractluimadoi 
which be called the biotase imlD 1936 (4) e 
in the nrantaae leven] other tomttatoo wee 
tog todepeodeatly ]:*d d tocc r rer td this uHnt3{ 
aiMi devised other types of anpaeatoa Betwo 


0 I and 1038 apeearu the KtraCgrapb 
VaDeb ~ . 


'aDebona, the plani^^ of lUedaea des rUiit< 
the txvQograph of Gfaaaniann and Qiiou l, t 
tomtoagraph of K^er and »r.-Hal toodificatki 
of tbeae. Ejch wcAer cefned term for the tj1 
of roentgcDopaphy dcce aith his af^wratu*, tJ 
u a resoh, the Dtcratort ctebdoa dianfliicoi 
stritigiBiiv “pUnlmpby “tanogripby 
and Tammagtaphy aUmortorlemynooytiw 
»od us ed indtocriminatcly To void the ea 
foalon winch natnraBv rexnJu frean acch nruh 
pCdty of name*, we have atroogi} urged Ihi 
Ttratigraphj “pUmgriphy etc^ be restricte 
to wort dmie with the apparatni from wirich ear 
wtwd to deriTvd, and that generic tenn be me 
to cover work done with aU these type* of app< 
ratal, and have uaed 'body accixn roenlgwof 
lapb^ coostolently fer this purpoae. 
the words ngBcated bv others u Booge ■ “itd 
otomie, whfco If Anghrtoed and ptgm ltirft 
would oe moat stihlMctOTjr because ^ It* ctjtpc 
bigt<*»t rut irr iiif^ A loore clabcrate d l a, i'W W 
of the chrDOciogkal desdo^woent of body wctioi 


I 



Fig I Photograph of the laminagtaph. 


roentgenography wtll be found in the pubhcations 
of Andrews 

In all body section roentgenography, regardless 
of the method and apparatus employed, there is 
the same objective in view This is to disperse 
overlying and underljung shadows and leave a 
selected layer m the body relatively unobscured 
Another objective is to visualize as thin a layer 
as possible because minimal contrast m density m 
such a layer can be brought out This is called the 
“depth of focus” of the apparatus As a general 
rule, the more compound the movement of tube 
and film durmg exposure, the more efficient the 
dispersion of unwanted shadows These two 
pomts comprise the fundamental value of body 
section roentgenography m normal anatormcal 
structures 'V^en pathological states produce 
abnormal mcrease of density or the converse, or 
induce unwanted shadows, body section roent- 
genography IS of the utmost value 
The chmcal work which will be presented was 
done with the lammagraph, which was invented 
by Mr Jean Kiefier, of Norwich, Connecticut 
(Fig i) This apparatus differs from all other 
types and combmes all the mechamcally possible 
co-ordmate movements of tube and film, as far as 
known, and these can be vaned as desired The 
spiral movement has proved the most satisfactory, 
and in routine clinical work we have used it almost 
exclusively With this movement the lammagraph 


Fig 2 Posibon of patient for laminagraphic examina- 
tion of the paranasal smuses Films made at 4, Si ^nd 6 
centimeters from the table top usually sufiSce 

has demonstrated supenonty m the symmetrj" of 
Its dispersion of unwanted shadows, or blumng 
Like the tomograph and its simpler modifications, 
our apparatus can be used only with the patient 
in the recumbent position, whereas the com- 



Fig 3 Position of patient m makmg laminagraphic 
examination of the larynx 
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4 Cut A. $■ Th« kffilmfrxm o u cbi* 

iopn-etUtal citmhw •( u etkiod» ojL TW poad' 
boitj at lUi ntromaa tku bm l UtmiJ by lIo*fav b 
n^eron to faftitra ol frwtii iloai cpeniln la hkfi 
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UawiDtrd thaAowf prodoced b) t patbotofial 
proem hare, hi cm experience, bees mcst £re- 
qoeot La the nnplratary tract In certain ot Its 
pottioDS there are ntusber ol Dcnoal ctnctnrca, 
tbe ahsdoiri o( niudi It u desirable to eUndnate. 
for m Tuple the booes orcri)-titg the pamtanl 
nsDses, toe ribaaod ftersom Intbecbevt, aod tbe 
fpise In tbe re^on f tbe larynx. It b tn tbit 5 eld 
tbst body aecttoo roentmagrapby baa Its forte 
and ita aaefalnen hu been repeatedly democ* 
ftrated b^ many irockera. 

In tbe cnmfatttkn of the cheat, of which we 
have madf 4 o bmisagrama, we ba\e found cavi 
deaaodcoDaobdalkiD m tbe lonp which were not 
apparent dtber roentgenoacopi ca Hy or hi conreo- 
tkml films. The method has been of Utile value 
la cartv cate fai the bmpk However 

excavatkai has been ibown where there was 
mlnffTnl change. It is acMloobtedl} true that tbe 
abaeoce erf cr ass er changes, aocb as cavity and 
cooscGdadon, can be estatmhfd with tbe mme 
degree erf amirtcv as tbeir pttaence. 

Tbe kxaboQ, sue and pnydeal eta raft gistka 
f pulmcmary carilica can be accoiately deter 
mined. Therefore, tbe su r g eon, knowing in ad 
vance tbe exact locatkc and nature of the lealoo, 
canplan hb approach with asaurance. 

The Uminacraph <*»" cfeaiiy reveal tbe trac hfi> 
bronchial tree and has revealed broocbbl bra Bcbca 
as TmTl as 3 to 4 miniineters In <fluneter Dis* 


katke impiogetDenlor dlstortkci, and icRiiIsa 
doQ throDgh oburuetIe« hare bm dearly ihovs. 
In cases In whkh cardnccoatous hifiltntlcD has 
been dlffoae abacnce of broochlal branchea has 
been ahown, and dblocatko erf branchea tn the 
adjacent, bc^tbr hrst' has also been revealed. Of 
courae, this pfiief enJy to those early cases In 
which nrppnratioo and bscea formatko bare 
not occurred. 

In tbeeramlnatkn of tbe paranasal dnoacs tbe 
problem erf nperimposed stnetom has ahnyi 
been trcnbleacane, and 3 \Tara ajo ae predkled 
that *iamlnagTams 11100111 aid naterially la ueh 
cowOtkfia as petroaitb of the temporal bone 
coodltkcs Inrorving the temporociiaoalbtilar jdnl 
nd deep-aeated paraniMl tinasea, to inentke 
only a few anatomkal rcfjom. At pr es ent, so 
accurate b tbe b mini graphic dbipinrk of para 
n»«l dnus cfiscase that requests for these films by 
tbe otofaiyufuiugkal luifeoca are sent in almoat 
da^ (Fig *5 

The second baik prmdple of body srcOoi 
roentgenography namelT tbe thiniw of tbe 
layer roentgasc^pbed, is important In the ci 
andnatloa of tbe paraniaal ilnases b eonse it has 
bcaiing <ai tbe minimst contrast in drmity la 
the cxudnatloa of tbe ethmoid ceOs lamfaugraais 
reveal tbe size poahloo, cxtet miMis , and c<ber 
anomalkt, and the mthotoglosl states far beyond 
anything possQJe with standard x-ray procedores, 
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however extensively they may be earned out suffice, but there is the occasional case m which a 
This IS also true of the sphenoid group both m the pathological condition is revealed with lamma- 
anteropostenor and lateral projections The con- grams when it was entirely unsuspected even 
ventional films of the maxiUary smuses generally when contrast media were employed 
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strated by imny srockeiv 
In the exunlnatlon of the chest, of which w« 
have made 410 tandoacrams, we have fcood cavi- 
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anpoient dther rDcntjenoscopicilly or In cocvoi- 
lloiud films. The iaetiK>d has been of QtUe eahie 
in cariy acute tEsease In the Inags. Ilo we rc f 
cxotvatloQ has been ihown where there was 
mlntma? rhanj e. It If [mdocbtedly tnic thxt the 
abacDce of giijaam changes, inch as easily and 
coDsoUdatki^ can be ntiWfihed with the mme 


rohvd. Therefore, the sutg e o n, knowliig In ad- 
vance tbc met kntioD and aatnre of the ledoo, 
canpUo his approach with asmiancr 
Toe laminagTsph can dearly rrvesJ the iracbei?- 
broQchial tree and has resealed bcoochlal branches 
as TTull as 3 to 4 millimeters In efiameter Db- 


Inrailrm tapfngesnent or dblortbe and lerafna 
doe thTOgh obatmctkci have been ckariy shown. 
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bees «flEase abwmct of bnaxhlal hraocha bu 
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ad/acent, healthy long has also been revealed. Of 
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not ccojired. 
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this method when it is impossible to do so with 
conventional films because this joint is heavily 
overlaid by the zygomatic process and other bony 
structures Defomuties, erosion, and fractures of 
the condyle and glenoid fossa have many times 
been revved, and the laminagraph has proved of 
great value in the diagnosis and treatment of the 
“temporomandibular sjmdrome ” This has been 
reported by Bleiker and by Pippm and assoaates 
The larynx can be investigated to great ad- 
vantage by this method as has been demonstrated 
by Canujt and Gunsett, in France, Leborgne, of 
Montevideo, and Howes and Caulk, in this coun- 
try (Fig 3) Mobdity of the vocal cords can be 
mvesUgated m different phases of phonation, and 
deviation of the air columns m the larj'nx, en- 
croachment on the air passages by new-growth 
and edema, and increase in its size through ulcer- 
atmg processes can be clearly shown This is of 
particular value m the subglottic region, inac- 
cessible to the laryngoscope The exact chnical 
value in the diagnosis of subglottic regions has not 
yet been estabhshed Leborgne considers this 
method of great value but properly states that it 
should be supplemented by direct laryngoscopy 
and also the lateral standard view of ^e larynx 
We cannot agree to the importance of the latter 
In our experience certamly the lateral lamina- 
grams of the larynx have been valueless probably 
because that structure is too great a distance from 
the film for this type of exammation 
By varying our factors dunng 3^^ years of 
experience we have worked out a technique for the 
laminagraphic exarmnation of the paranasal si- 
nuses which has become approximately standard 
m our chmc This has been described elsewhere 
In general it may be said that standard roent- 
genography should always precede the lamina- 
graphic exarmnation so that the film s may be used 
as a gmde When the lammagrams are made, the 
patient is placed m the prone position with the 
plane of the face parallel to the top of the table 
In the routme method, films are made at 4, 5, and 
6 centimeters from the plane of the face This 
covers the anterior and posterior ethmoid cells 
and the sphenoids These planes were estabhshed 
by experimental work with cadaver heads and are, 
for aU practical purposes, accurate As has been 
previously stated, the standard fil n usually suffices 
m the exammation of the maxuiary antra, but 
occasionally lammagrams are needed, not only for 
the maxillary antra, but ako for the frontal 
smuses In that event addifaonal lammagrams 
are made For the frontal smuses these are o 5 
and I centuneter, and, if the frontal smuses have a 
great anteroposterior dimension, to 2 centi- 


meters m addition To cover the maxillary antra 
lammagrams at 2 and 3 centimeters in addition to 
the routme 4 centimeter film are sufficient 

Sluder stated, “The x-ray, in my expenence, has 
failed to help in tlie diagnosis of hyperplastic post- 
ethmoidal and sphenoidal disease It is of para- 
mount value in determining cell anomalies, show- 
ing probes in positions which determme these ” 

Cone, Moore, and Dean reported on the rela- 
tionship of paranasal smus disease to ocular dis- 
orders as studied by lammagraphy Changes in 
density of the postenor sinuses and vanations in 
development were demonstrated Pathological 
studies of tissue removed and the chnical improve- 
ment after treatment suggest that smus disease 
IS an important cause of ocular involvement 

S Salinger has informed us regarding a patient 
with optic neuntis in whom disease of the postenor 
smuses was discovered by lammagraphy Con- 
ventional roentgenography was inconclusive Re- 
covery followed surgical dramage of the sinuses 
Weve and Ziedses des Plantes reported a case of 
optic atrophy and paresis of the extra-ocular 
muscles due to an isolated lesion m the ethmoid 
bone which i\as not seen m the routme roentgen 
films but which showed up beautifully m the 
plamgraphic studies at a depth of 5 centimeters 

Sluder, in 1927, stated, 

"The frequency of headache \nthout recognizable s>s 
temic or ormmc neurological basis is iiell known The 
mystery of the etiology of many eye lesions is nell knoun 
From a very extensive expenence \nth such cases 1 am led 
to the bebef that their explanation is to be found in the 
hyperplastic lesion of the post ethmoidal — sphenoidal dis 
tnct, to a degree of frequency that, could it be put into 
percentages, would astonish us all, however farniliar we 
may be with such cases At the same time it must be 
clearly understood that I do not at all believe that lesion to 
be the explanation of all such cases ” 

Today the relationship of smus disease to ocular 
disturbance remains controversial The frequency 
of optic-nerve involvement in patients with mul- 
tiple sclerosis is well known It has been sug- 
gested that not only the optic-nerve involvement 
but also the lesions of multiple sclerosis may be 
caused by invasion of the nervous system by way 
of the smuses Stark stated, “one (multiple 
sclerosis) being an advanced stage of the other 
(retro-bulbar neuritis) ’’ 

The improved methods of study of virus dis- 
eases and their possible extension by way of the 
respiratory mucous membrane has been reviewed 
m the Harvard Symposium (17) It is possible 
that numerous controversial questions may be 
answered when more exactmg studies are made 

The value of lammagraphy is best demonstrated 
by the unquestionable information which its use 
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this methcxi when it is impossible to do so with 
conventional films because this jomt is heavily 
overlaid by the zygomatic process and other bony 
structures Deformities, erosion, and fractures of 
the condyle and glenoid fossa have many times 
been revved, and the laminagraph has proved of 
great value m the diagnosis and treatment of the 
“temporomandibular syndrome ” This has been 
reported by Bleiker and by Pippm and associates 
The larynx can be investigated to great ad- 
vantage by this method as has been demonstrated 
by Canuyt and Gunsett, m France, Leborgne, of 
Montevideo, and Howes and Caulk, m this coun- 
try (Fig 3) Mobihty of the vocal cords can be 
investigated m different phases of phonation, and 
deviation of the air columns in the larynx, en- 
croachment on the air passages by new-growth 
and edema, and mcrease m its size through ulcer- 
atmg processes can be clearly shown This is of 
particular value m the subglottic region, mac- 
cessible to the laryngoscope The exact climcal 
value m the diagnosis of subglottic regions has not 
yet been estabhshed Leborgne considers this 
method of great value but properly states that it 
should be supplemented by direct laryngoscopy 
and also the lateral standard view of the larynx 
We cannot agree to the importance of the latter 
In our experience certainly the lateral la min a- 
grams of the larynx have been valueless probably 
because that structure is too great a distance from 
the film for this type of exammation 
By varymg our factors durmg 3)^ years of 
expenence we have worked out a technique for the 
lammagraphic exammation of the paranasal si- 
nuses which has become approximately standard 
m our climc This has been described elsewhere 
In general it may be said that standard roent- 
genography should always precede the lamma- 
graphic exammabon so that the films may be used 
as a guide When the lammagrams are made, the 
patient is placed m the prone position with the 
plane of the face parallel to the top of the table 
In the routme method, films are made at 4, 5, and 
6 centuneters from the plane of the face This 
covers the antenor and posterior ethmoid cells 
and the sphenoids These planes were estabhshed 
by experimental work with cadaver heads and are, 
for all practical purposes, accurate As has been 
previously stated, the standard fil n usually suffices 
in the exammation of the maxulary antra, but 
occasionally lammagrams are needed, not only for 
the maxiUaiy antra, but also for the frontal 
smuses In that event additional lammagrams 
are made For the frontal sinuses these are o 5 
and I centimeter, and, if the frontal smuses have a 
great anteroposterior dimension, to 2 centi- 


meters m addition To cover the maxiUary antra 
laimnagrams at 2 and 3 centimeters in addition to 
the routme 4 centimeter film are suffiaent 

Sluder stated, "The x-ray, m my expenence, has 
failed to help m the diagnosis of hyperplastic post- 
ethmoidal and sphenoidal disease li is of para- 
mount value m determining ceU anomalies, show- 
mg probes in positions which deterrmne these ” 

Cone, Moore, and Dean reported on the rela- 
tionship of paranasal smus disease to ocular dis- 
orders as studied by laminagraphy Changes m 
density of the posterior sinuses and vanations m 
development were demonstrated Pathological 
studies of tissue removed and the clmical improve- 
ment after treatment suggest that smus disease 
IS an important cause of ocular involvement 

S Salinger has informed us regardmg a patient 
with optic neuntis m whom disease of the postenor 
smuses was discovered by latmnagraphy Con- 
ventional roentgenography was inconclusive Re- 
covery followed surgcal dramage of the sinuses 
Weve and Ziedses des Plantes reported a case of 
optic atrophy and paresis of the extra-ocular 
muscles due to an isolated lesion m the ethmoid 
bone which was not seen in the routme roentgen 
films but which showed up beautifully m the 
plamgraphic studies at a depth of 5 centimeters 

Sluder, m 1927, stated, 

“The frequency of headache without recognizable sjs- 
temic or ormmc neurological basis is well known The 
mystery of the etiology of many eye lesions is well known 
From a very extensive expenence with such cases I am led 
to the behcf that their explanation is to be found m the 
hyperplastic lesion of the post ethmoidal — sphenoidal dis 
tnct, to a degree of frequency that, could it be put into 
percentages, would astonish us all, however famihar we 
may be with such cases At the same tunc it must be 
clearly understood that I do not at all behev e that lesion to 
be the explanation of all such cases ” 

Today the relationship of smus disease to ocular 
disturbance remams controversial The frequency 
of optic-nerve involvement m pabents tvith mul- 
bple sclerosis is well known It has been sug- 
gested that not only the opbc-nerve involvement 
but also the lesions of mulbple sclerosis may be 
caused by invasion of the nervous system by way 
of the sinuses Stark stated, “one (mulbple 
sclerosis) being an advanced stage of tie other 
(retro-bulbar neuntis) ” 

The improved methods of study of virus dis- 
eases and their possible extension by way of the 
respirator}' mucous membrane has been remewed 
in the Harvard Symposium (17) It is possible 
that numerous controversial quesbons may be 
answered when more exacbng studies are made 

The value of lammagraph} is best demonstrated 
b} the unquestionable informabon which its use 
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TRENDS IN CATARACT SURGERY 

JOHN HUGHES DUNNINGTON, BA, MD, FACS, New York, New York 


T he vast amount of literature appearing 
withm the past decade is definite evi- 
dence that mterest m cataract surgery is 
not wamng It is also proof that steady 
progress is bemg made, for while not every arti- 
cle IS a real contribution it does show thought 
and out of so much thought must come some 
good For example the presentation of so many 
variations m cataract sutures, although confusmg, 
has made us realize the desirability of accurate 
wound closure Similarly the oft-repeated debate 
of extracapsular versus mtracapsular extraction 
has led to the reahzation that each has its place 
Preliimnary examtnalton Durmg this decade 
our attention has been duected repeatedly to the 
necessity for careful pre-operative physical study 
of every patient, although little that is new has 
appeared While reporting on postoperative com- 
plications Berens and Bogart have pomted out the 
prophylactic value of such an examination The 
pre-operative admimstration of vitamin C has 
been advocated by Urbanek and Albrecht on the 
theory that old patients with cataracts frequently 
have vitamm deficiencies More care is taken to 
control the diabetic and arteriosclerotic patient 
before operation but in general no great advances 
have been made 

A necessary part of the complete ocular exam- 
ination should mclude a measurement of the 
intra-ocular tension This point, which was em- 
phasized for many years by the late John M 
Wheeler as a safeguard against the coexistence of 
glaucoma and cataract, has recently been adopted 
as a routme measure 

The value of conjunctival smears and cultures 
as a pre-operative prophylacUc measure is still 
debated There are some, e g , Gailey, Herren- 
schwand, and others, who are of the opmion that 
they are useless, while others, Elschnig, Kapus- 
cinski, and others, will not operate in the presence 
of a positive smear— gram positive diplococci— 
without culturmg the orgamsm on bouillon and 
blood agar plates to deterrmne its pathogenicity 
Pre-operative treatment of the conjunctiva is also 
not standardized Elschnig and Goar use oxycy- 
anide of mercury I soooand Wright (55) lopercent 
argyrol for one week before operation while others 
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use o 5—1 per cent silver mtrate or argyrol 25 
per cent one hour before operation and still others 
use nothmg but thorough lavage on the operatmg 
table The advisabihty of pre-operative sedatives 
seems generally accepted Those most favored at 
the present tim e are nembutal and sodium amytol 
Anesthesia In addition to the usual mstiUation 
of a local anesthetic some form of akmesia is 
widely used In 1914 Van Lmt described his 
method of producmg a temporary paralysis of the 
branches of the facial nerve by mfiltration anes- 
thesia along the outer orbital margm After sev- 
eral modifications this was followed by Wnght’s (56) 
suggestion m 1923 that the nerve be blocked at 
its pomt of emergence from the stylomastoid 
foramen O’Bnen, m 1929, described his technique 
for blockmg the facial nerve at a pomt just exter- 
nal to the condyle of the mfenor maxilla The 
necessity for some form of akmesia is so univer- 
sally recogiuzed today that it is difficult for us to 
realize the newness of this safeguard 
The retrobulbar mjection is not new, for one 
finds that Hermann l^app, m 1884, used it suc- 
cessfully m a case requinng an enucleation How- 
ever, Its widespread use m cataract surgery is of 
comparatively recent date Enthusiastic approval 
of retrobulbar anesthesia is shared by many but 
few go as far as McCool and Dickey m behevmg 
that “if we were obliged to discard all the meas- 
ures which we use to safeguard the eye, save one, 
we would unhesitatingly retain retrobulbar in- 
jection ” The fear of an orbital hemorrhage has 
caused some operators to use instead an mjection 
into Tenon’s capsule, for example, Stallard Still 
others, Hartshorne, for example, pomt out that 
satisfactory anesthesia can be accomplished by 
local mstillations and subconjunctival mjections 
Although orbital hemorrhages do foOow retrobul- 
bar mjections it is rare, as was strikmgly shown 
by Atkmson He collected data on 8,000 retrobul- 
bar mjections and found only 8 orbital hemor- 
rhages, 5 of which were admittedly due to faulty 
technique He correctly urges the use of a 3 5 
centimeter needle as a safeguard agamst vessel 
mjury at the apex of the orbiL Amiga beheves 
that the use of a sharp needle is contra-mdicated 
while Elschnig stresses the importance of quick 
energetic compression immediately after the m- 
jection Galley, Kubik, and others thmk that a 
slow injection of novocain ahead of the tip of the 
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Dodle redncci iLe Irequency of tn crtJtml twrn r r 
The rednctioQ fai Intm-ocokx imWi 
follow* the inlectkii it the rtiiaj ae il ujurcent f<r 
lu lae fn btncipialtr ertnctkc tjjd 1« t drf 
inlte hh wI r iD ct to iUtue b atriapjalu extnc 

tknu Tbo« openUon tabg tla eiU»cip«abr a 
tokction ocbcTtiy nreiy employ ft, wHIb tho«e 
mbf both jnctbodj □» It oaty when tbc btm 
amukr ertraetkm It cootexiqiUted. 

Devil (lo) Level, Spaeth U8) tM othext }^n 
reported the eccneeifuJ rue of avtrtb 
m cate ra c t extreetka b atao-operetive pedmU. 
GntTci has edroceted per alfUh jAl^ per 

rect um supplemented by oennopoo. The oewer b- 
trcreoooi aoestbetlcs lave also been used— Fcan- 
ce ac fae l t i , Gil, and StelkrdMrat the vast majority 
of soTgconi ltd ose a local 

RHndlen sminre The forceps of the 

superior rectus as described by Anfeincd has been 
supplanted by tbc ose of a tetrmedoo suture under 
this mripja. Thu method of cootroDb^ the more 
moat of the eyeball has gibed fa pcrpokarlty nnlfl 
today it b locked upon by many ss one of the 
neceaiaiy ttfegoards m cataract cxtraoloei. Moat 
operators pats a ntore thrcpu^ the eopja ualtfa 
and the stomp of the sopow rectos Graves, 
benrever. behe^ that the cooiuDCtrva «twil 4 be 
dissected op and the suture boodneed bto the 
tesdoQ alow. Bartels and U right (56) thinW ttf t 
the use of tbe suture pt edlspu s ai to profapee of 
the vitreous becattse d too mneh traewQ Is made 
opcsi It b an otdeavor to direct the gaxe down- 
a dangcroos bulging of the Troand ocean. 
Rf i-h and McAdaics, Loveosteb, 5 U.lnt Martin. 
VogLand others urge akfaftra of the aepenor 
rectos instead of the suture as the safest mrtbod 
lo prevent an pward roQbg of tbc eye It can be 
said locae form of control over the upward 
movooent of the globe rs very deniable fa unco- 
operatfve cases. It b true the ntme has cotab 
dWdrantages but akmesla prodnong a campbte 
InabHitv to rotate the eye pward predispotes to 
worzzvl gapmg and yitretau Ion It seems loginJ 
therefore to mtrodoce the suture aod employ It 
whenever needed. It iboold be gently held and if 
the patient does ot co-c^ieiate «tmactorIly not 
onduly drawn 00 parueularly after dellveiy of 
the Ims as this may cause vitreous proUpte 
(BnxtOQ) The use of shmeyia has dnnintshed the 
CrcqocDcy of the need of canlhotceny but it tt 
advocatM fa prombmt eyes or Trbcnc\Tr the Bds 
exert even the iligbtat pfe*ure upcc the gfobe 
In tlie region of the external cauthus. 

laati^ TTie corneal bdnoo a used by a few 
operatoe* who bcBeve that a conbnctival flap b 
too bloody (^HJicinan, Jackson) but the •ail 


majority of sniveais prefer loiae form cf cna- 
Jnnctival flap, Vaiiow tedmkpo have been de 
•erfbed some pmore the flap before starting the 

In cii i o o whQe otbert mate it with the 
fcnHe and leave a conJunctiTal bridge. 

($6) 0 Connor McReTmoidi, and others ad- 
vocate the conjunctival bridge fa oanp&ated 
cataiacti. It was wggested as a n/majd pricr 
to tbe use of ntorcs aod while ttfll employed u lea 
widdy used now that the value of senna te wound 

closara la so generally accepted. 

Most suifcoDs sdU prefer the Grade cataract 
knife fer mstbg the bdaki] although a few 
advoesUe a tmtone bdrioo cnlaired with sdi- 
scFi*. This method has never gabed In pcpularity 
Id this couocctioD one notices th«t many cataract 
•ectfoQS are made small to insure proper Lir«Hna 
and to avoid bbry to the bis tnlwe- 

quently enlarged ictaaon— a hstiflaUe pro- 

cedun wbenevQ cce is operating fa (he 
of a ihajkrw antericiT chamber bnt not wl& cue of 
nonnal depth. A seetkm made adth sdsson It 
ranfy as smooth at ooe made with a LnHa 
Sattoed ihrouglxait the literatoie one finds the 
rwiaoimgiditkri that b the evat of the ia 
«*ii*i>h>g ia hat of the tntfs during the 
the operater shcaild pa oce ed with the bdikB, 
eva CBttbg the iris if nectaaajy Under these 
drarmatancs the upeiatcr b his endeavor to 
avoid the Ms rnales an bcirian ««]} anterior is 
theexoea orlf the los bait has but Uukccnuol 
over the shape, rise and pceltkc cf the coioboma. 
This t£echizig_was strenuously e p posed by the 
lateJohnM Wbedcr. who believed that the knife 
ihocud be withdrawn immediately arxl the secricn 
completed with the i ds acia. 

Stdva As Icng ago as 1S69 Wfllisms advo- 
cated Mrturmg the cataract Inrinon, pebring oat 
that br sccnibg a mm immediate pntnti, we 
00(00^ avoid oJeeraboo of the border of the flip 
«rwt pnfapsui iddb with its attendant evils, but 
the prompt nstoratke of the fulbeas of the ficfie 
and of tnc iww i 'na] lelatioo of Its ■everal parts 
\ewaa the chances of urltatlaD fnan pressore of 
any cortical fra gm mtB or remnejiti of the capsile 
upon th delicate conUguoas rtructura and the 
occ mi e u ce of iridocydllb. In mite of thb dear 
art itateroent, the truth of wldch b genaall)' 

■ today V. find that suturbg of the 

cataract lodnoo has received ccaafdaahle s ttra - 
tioD only within the past to yrars. Duilng the 
lo Ntaii many varbUom b technique hive 
appeared and moch has been wnttm enlsrgfw 
n pnT< WdUams’ dictum All thb has been to good 
purpose, foe It has made the fit s r i if wugec® so 
n iiir> cnosQota that locLiy he does not ask n a 
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suture IS necessary, but he does ask which one is 
best In 1937 Ellett presented an excellent review 
of the subject with a discussion of the various 
types of sutures employed It is well to review 
some of the facts set forth by this author, as 
they show the trend in "sutures for cataract 
extraction ” 

Tlie conjiivchval stihire as mitiated by Wilhams 
IS stiU widely used Its chief virtue hes m the ease 
with which It can be introduced, after the section 
IS completed Many operators, for mstance, 
Spaeth (48), prefer it for this reason as they want 
no distractmg influence, such as the presence of a 
corneoscleral suture while makmg the masion 
Smce a proper section is so necessary it certamly 
behooves us to see that the suture does not mter- 
fere If a conjunctival suture is used the flap 
should be narrow because the elastiaty of this 
membrane is so great that a large flap has prac- 
tically no sphntmg effect upon the comeosderal 
woimd The experimental work of Hildmg is 
noteworthy, for this worker, usmg enucleated 
oxen eyes, made a senes of measurements of the 
mtra-ocular pressure necessary to cause prolapse 
of the ms through limbic mcisions under vanous 
conditions From these experiments he concluded 
that "conjunctival flaps andpockets are essentially 
meffective m re-enforcmg hmbic incisions so as to 
prevent gapmg of the wound and herniation of 
the ms when heahng effects are elimmated ” The 
conjunctival protection of the wound hastens 
healmg but smce most ms prolapses occur withm 
the first three postoperative days it is doubtful 
that the presence of "heahng effects” changes the 
vahdity of this statement Leech and Sugar, m 
their analysis of 450 cataract cases, found that the 
postoperative comphcations of (i) prolapse of ms 
or vitreous or both, (2) delayed closure of the 
anterior chamber, (3) hypherma, were much less 
frequent when sutures were used The conjunc- 
tival suture was found of definite value and the 
corneoscleral suture of even greater value Grad- 
ual acceptance of the virtues of suturmg the 
wound has led to innumerable variations m 
technique 

The corneoscleral suture Smce Kalt, m 1894, de- 
scribed the first corneoscleral suture it seems as if 
almost every ophthalmologist has attempted to 
devise some modification of it, until today hardly 
any two surgeons employ the same technique 
Kalt s method has many advocates, among them 
being Arnold Knapp and Ellett m this country, 
whose vast expenences certamly justify our giv- 
ing serious consideration to this form of wo^d 
closure Kalt describes the method of msertion as 
follows The suture consists of a vertical comeal 


portion and a transverse episcleral portion The 
whole forms a T with a gap between the junction 
of the horizontal portion with the vertical portion 
The length of each of the portions does not exceed 
I millimeter The vertical mtracomeal branch 
follows the vertical comeal meridian and stops 
exactly at the junction of the transparent portion 
with the sclera The horizontal portion traverses 
the opaque part of the limbus as near the cornea 
as possible An interval of o 5 millimeter corre- 
spondmg to the limbus is ample to penmt the 
passage of the knife ” Liegard modified this suture 
by placing both bites honzontally This type of 
suture IS strongly endorsed by Stallard (49), Leech 
and Sugar, and others McLean recently pub- 
lished a description of an effective corneoscleral 
suture m which after dissectmg down a small 
conjunctival flap a small slot is made at the base 
of the flap about half way through toward the 
anterior chamber A fine black sdk suture is then 
run through the base of the conjunctiva and then 
through both the scleral and comeal bps emerging 
m clear cornea just below the base of Ae conjunc- 
tival flap The mcreased efficiency of corneo- 
scleral sutures over conjunctival sutures m reduc- 
ing the number of postoperative comphcations 
has been stressed by many (EUett, Stallard, 
Lmdner) and statistically shown by Leech and 
Sugar Among them conclusions were (i) the 
number of postoperative prolapses is reduced 
and when prolapse does occur it is smaUerj 
(2) the occurrence of hyphemia is reduced, (3) an- 
terior chambers are reformed earher, (4) prolapse 
of the vitreous is elimmated They also pomted 
out the advantages of greater postoperative free- 
dom to the aged who with this safeguard can be 
allowed up withm 24 to 48 hours after operation 
Today the mdecision rests not upon the value 
of the corneoscleral suture but upon the best time 
and way to mtroduce it One finds many expen- 
enced operators who msert their sutures after the 
section IS completed and others who mtroduce 
them before the eyeball is opened The mcreased 
sharpness and dehcacy of the atraumatic comeal 
needles greatly facilitate their mtroduction after 
the section is made However, judgmg from my 
expenence and observation, sutures mtroduced at 
this stage are much less accurately placed and 
sometimes the operator has to be content with a 
conjunctival closure, or else mn too great a risk m 
attemptmg to pick up the sclera Tffie placmg of 
the suture while the ejeball is still mtact is safer 
although Its presence tends to mterfere with the 
smoothness of the section Nothmg must be 
allowed to mterfere with the section, but very 
httle is lost if the suture is severed bv the knife 
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It on be r chuer tcd open coenpletkni ol the rc 
tke ]axt u cuil\ if oot more cuQj than tlv 
OfWnxJ introdocncHL 

frUtiicwrj The popokrlt} of the pceliminuy 
Iridectomy hai gudoilh receded, except io Eng- 
land, aod today h Is coed as a roatiM measoic 
by compeimtiv^ few operators. Its osefuir^eM m 
dolocated tenses was stressed b> Ytlvekr aod as 
he so aptly pointed oct these mdectonues thould 
be broad. Many operetorij Rcb as Da -k (ii). 
0 Coeinor and Gia^ osc I oolj In coccrplicated 
cases. It teems IorkeI t state that In any case 
with yltreoas in the anterior rhumbs of when 
itreoas loss Is ahoost certain to ocettr Its oac la 
dcfinrtdy indicated. 

Altboagh a complete indectomy at the tbw a£ 
eitiactioo Is favored bj manj cocnpelcnt and 
experienced operators, notably Knapp, Dans 

(ii) Applemsn. and others, the trend b definitdr 

toward ertrsetwin wrth a round popQ. EBett, 
Peter ^ ethoeff Brncien, and many others ba\-e 
commented open the adranugei or retalolof the 
InsR^ilocter lu presectee Is ntsd to aariclo pre- 
‘cnltog pTobnae of tbe vitreous In the Inlncap- 
sular ertnettcD and to l ea sa tbe cbances (or 
ctnnhr and cortiai uKxrwmtloo m ertracap- 
ilar eztractm. It Is aenenlly agreed (hat an 
irldotocn) or peripbail Iridectomy iesBoa tbe 
chance of ins prolapse. Hildingt espatm axal 
work, prevtoui/y (rooted, thowed that an Ind- 
otooy opening ad(M to tbe aderocomeal mton 
made It ahnost imposxibie to nrockice probpse 
when the opening acted weD This woold aeem 
to indicate that the opening to be of -rahie must 
be large enough to per mit free posaage of fluid 
from tu posttflor fhamhfr to the anterior duun- 
bei Tbe increased fregnerKy di iris prolspse 
when a round pnpdb attempted boot anreeTaally 
admitted but tbe maj rity of operatoca definitely 
fed that inch is the A careful prcHpeiatlve 
study td the Irb arid bus xmj prove hetefnl In 
redneing the o ccoT i TP Ce of this complicaocp- A 
loss of resibeDcy In tbe irb from sderosb, atrophy 
adbesiona. or any ook tends to moease tbe 
chancescairlsprolipaeL TlereiascsiBiDywriiikBi 
ihoold have a complete Indedomy As wrl^t 
(56) has pointed oot there 11 Increased diffiad^ In 
ddivering the lens m Its capsule or a large DodcQS 
fn ertracapsolar ertraetkm In tbe presence of a 
rigid popIL In tbb group he fsTors an rridototny 
mdnciing tbe sphincter in pirefcieoce to a coro- 
plete indectomv Just 10 years ago Lancaster tn 
an addre* bef re thb sodety strewi tbe ad- 
vantages of a basal iridectomy over a complete 
IridectootT He bebm es that a basal iridectomy 
b even better as a pieieotiie of prolapse than a 


cctnplete Iridectomy pointing oot thst ft pre 
vents cipsDle rrrfnplfcstiooa and at the 
time a\-o«i most of the Irb complkatkoa 
Within the past decade the truth oL >>■»«>■ stite- 
meats hss been appreciated more and more BnrTl 
today the compirte Iridectomy b no UngcT a 
routtoe procedure bat b uaed aijencrer tbe oper 
ator cDciamtm definite cootra Indjcatlocis to a 
penphcral one. Eten though cotneosideral sotur 
log and cmldeTation of the coatra-inBcatioos I 
peripheral Iridectomy have msterbliy redsrced 
the number of ms probpees it b itlD ooe cf the 
more frequent complkations and its maragemt 
remams imaettJed Can tenia tloo of the prefapse 
with tiichkncebc sod b ad\‘Dcated by many— 
Bothman, Gailev Magitot, Dubcfs-PoabeTi, and 
Glflord— but others rrvvtwT^n It tod suggest cxd- 
tko at tbe earBest p^’— moexat as the edy 
satisfactory method for curing thb coodhke. 

Sdtcil** ef /rrafiea. Probahly the nxat itriL 
bg change that has octnrred in catsiact luTgcsy 
vitiuD the past TO years has been the (ocreoing 
Domber cf adrootes of tbe intracipBaiar extnc 
Uoo. Tbe cxtxacapsular method b eWeoded espe- 
dsQy bv jadsen, XIoehk, Wright ( 56 ) iai 
othes, bat the mmsber of experienced eperaton 
who roDtmeiy nse tbe eitraapaubr extiactian b 
D ays (11) ferenmpie after ung 
exchureelT the extnopsnlai method for 19 yetis 
b CDthuBastic erver the snoolb potfcratatfvt 
course of hb Intraapsolar caset. Gradbbebetea 
flo the band cf the experienced operatcr the 
Ebchnig method of btracapsolar extractioQ b 
)aft as mfe if not more ao than the older cap* 
aabteasy method. On tbe other hand PBchri 
afteran anaiysbof a Miies cf can done by both 
methods rerndneks Hrhile the results la loc 
ccariui Intracapaobr operatkrn are practically as 
good as those b the wdl perfermed extiacipmlsr 
cpcraticfi, there were more bad results even b s 
selected series of r**** cf mtracapsolar eperaum 
thaw b an unseketrd Knes of extra capsubr 
opentkes. 

Tbos it would seem that the important cco- 
■idcratloo m cataract ertiactlcD b thie ariectiao cf 
tbe p rop er type foperatlciL It is not withb the 
realm of this paper to dbenss the bdlea t lo n i foe 
tbe btiacapaclar opoatkai which have bem so 
cosdsely given by Aroofd Knapp who beUeves, 
"There ts more or leas gencal artanimity b tbe 
•elrctlco of cataracts are suitable for thb 
upeia tMn. Tbe recent luipioied metho d* 
aneithesit other axb hare greatly reduced 
tbelbtof cootia-indkaiiocs. Unfortnnately how 
ever the tendency has become more and mm 
pm'alent to atternpt an mtiaapsubr otractwi 
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*M k b own fmportint to fawnr thttbe U 
fa hb rdatiooi »ith the pebent The CoOcKe 
naka eroT effort pcwIbJe to crmbit the e\n 
of fee-epEttfat tod while It nay not be iin bsoe 
fa «IJ corTTmtaPtfej ud fa eQ ho^teb, it hu been 
oectMwry to e»tihiah a anlform nfpktko to 
»\-oid dacrijnfairinn titd to required tnedfc*] 
*Uff ftod forernfaf board of erery hartal <b>«ir 
fag approYal to p on record apifaat t^ practice. 
OoccoQ record. It fa tliedoty <5 the Eo^ talmao- 
igement to exerdae cootfanoui v% n»Tw e to pre 
TQt fee-iphttin* under any pbe. Tbc plec^ 
aplmt the diviuoD of feet, whidi fa stgned by aU 
Imtiatea, wai propoaed by Dr Albert Odooer h 
Chicago fa 913 

The mcetfag beM each fall fa the high pomt of 
OQT College j-ear The program consfati of papen 
and dbcTTWioot, of dlnta and aperatiocia, all Qlua- 
trmtive of the protr cn of the mig o y of the day 
Thoae who fonmnate the piopim cnefaaTor to 
give the meetmg the benefit m the maater mindt 
ofinmnr Djw would taie the tune toeaamfae 
the rhnril C^greaa program* through iha bat 
twenty-aeren jmra, you wwdd roul an epitome of 
the p tig re ai of nxRrv fa thfa coontjy 

In 9 'o, the CoUege began to oc^uifae three or 
/our aectlinaJ meetlw fa differest parts of the 
countrv each rear TtieT have grown m time ao 
that th^ ahneat rml the fall maelfag aod have 
been of munense aid fa eatabibhfag eoctact with 
the FeDow* of the College. 

In a wap theae meeangs are aoDsethfaf like 
other medical meetfaga, except that they are 
better aod boK* k fa Decenary to look further 
for the great influcDce of the College. When we 
doao werealrsetbatwearcpartofagreatorguii- 
cECrtfag a powiT by the force of oar oam- 
ben for the good of aurgery 11 for do other rea 
nrij yoa ihould bc ■U&ed with your fellowihip 
becatne, alter all, that wludi coDcent* the good 
ctf Birgery as a whole coocemi each ooe of ua. 

At an ert y date t wu recogoleed that the 
bcapjtal and operating room w ere the bhofatories 
of tuifeoc and that many bo^tal oiganlza- 
tlon* were carelca regarding the equrpraent, the 
record*, and the bhxiitocy faoUtlea. By 917, 
the ho^ikal ftSDdardliatiOT pragram was wdi 
imder way and deapite the hectic veat* of the 
Wocid War our program was dovaoped and a 
minim mn ftandard for boapftab wa* adwted in 
December 1917 Beginning m 918 the College 
began a survey of tw bo^tafa of the United 
State* thoe surrey* ha%T been made erety year 
»irw^ nntTI over 3,6oo hoipitafa are dow od the 
furrey hst and are regubiry viiited by memhei* 
of the College staff 


Id 1913 at the auggestioo of Dr Thomti 
CuDcn, of Baltimore a caocerconmilltef w«*p- 
pohted that snboeqoently formed the noclnM cf 
the American Society for the Control of Caocer 
Later the College took over the bone mrasni 
registry and fa 191} began data of aO 

caocer caeca Uvfcg five >tajs or more after treat 
ment Tbe Coflrge then estshTttbed t mininrenn 
standard for eancer chiuc* aod oeganired them 
fa approved general faMpftafa. Today there are 
345 ■pproved canew din tea. 

In the same year under the guidance of Dr 
Chaiiea D Scodder of Bostom cmiauithT stadia 
of the pr es ent treatment of Eractnie* acre cm- 
ducted and the centra! fracture committee and 
regiccal fracture committee* fa different ttala 
and provinces have became one of the most far* 
portutd tica of the College. 

In 1916, we organixed a board ou fadcutifal 
medWn e and traumatic t urger y whichcoDccised 
laelf with adequate aomtlw aod ethical care cf 
the fl) aod is mdottry and thfa cDonniUee, 

aJtboo^ now fused with the fantuie commluee 
baa had a twriftw-nl Influence mprV many 

ooctarta with the large faduatrial cuecxnta 

Fnan the begfanfag Canada was fachided ki 
the ofganfaaUcB cf the CoDw aod m ion and 
cubaeqMst yean, Dn. Franklre Martin, wlllfao 
J Mayo Tbcanas Wathini, and cptho* rfahed 
the Tariens Sooth and Cestnl American esan- 
tuea, thus bfadfag the surgteai* cf tbcae coantoo 
toth CoQege so that it c^d be aald to be npre- 
•entative of both Amerkas. As a result of these 
emtacts and becanac of the itandardixatioo pro- 
nam of the American College c^ Smgeooa, Dr 
rjanefa P Cccrfgan now the United Slata Am- 
basHdor toVeaezueb and an esthcalsJticFcllow 
of the College, paid a great tribute to the Coflege 
fa his article iJ Ubrt id /fsr> id J/sfrrm 

The faflwaice of the CoJleje was rec cym ed 
during the first Vt odd War wbeu President wTfacn 
appofsted Dr Franklm Martin oae of scs’d 
avffJaiia to the Advfaocy Cotnmfasjon of the Ccca- 
cilrflsatiooalDefenae. This year Dr EvirtsA. 
Graham, president-elect of the Cofirge, ha* hcoi 
appointed chairman of the Katiocial Reseai^ 
Qjtmdl oB SuJgu/ fa ctsiDrrh co 

with the pcogram of mflltaiy preparedne*. Tte 
rtuhTTfn of our Board of Regents, Dr Irrin 
AbeD, has been appetnted cbalrmjn of th* Com- 
mittee on Health and Mcdkme of tbc Oamol 
rf NadccaJ Defeae. At the Clfalca] CoopJ** 
held fa October 017, the program was indeed s 
Srar and while we are not at war ytn 

willn tice frocu the program of the present meet 

fag that we are preparing few d e f a n e. 
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A period erf *tudv abroad wu conrideied ttecea* 
tar^ uhJ Pun. Beriln, and Vlcma acre popolar 
iDoxas for tnedkal studesta. Cenraa ven ghro 
In tMi country by certain poatgradunte aghoob, 
but irith the oceptkai orf tre one at the Unher 
ety orf Penmylvanla eatablbhcd fai 191^ the* 
co ui ga TOT largely ibort fa duration and rartiv 
•tlifactocy Moataurgery waatanjjitby tbiepet- 
ccptorial method. He younjer became aaK>- 
cmed with catabSabed aaiBroca aa iMbtanta aird 
gradually learned the techmquo of lUTTcry Aa the 
tecbnkme of auigeiy became magnihed. It waa 
reafizea tlat the trabdnr <tl the genera] a mg e ou 
and the surgical inedaltrt would retrairT more 
time and effort on tr* part of the hulMdaaL For 
many yeara there have been opporttmltlea for 
auvlcal training in the medkal adiool bo^tala 
and In a few otbrr Inrtltutloaa, but It waa bccoco- 
mg appirat that the need for training e icj eedcd 
the g<^ available o p p arti mlttea. The College 
reallfcd that in Its hni]fftal itandiiirSzatloD sur 
veyi It had the machinery to increase the oppor 
tunitka for mdnate trahake^ In aorgery and the 
furgkal apeo fl l tr e*. The aab|ect has recefvai the 
coetinaoua cooiidendan of tiK Board orf Regenla 
rif^<^ ion and a e v ex al cneimltteea have stndkd 
the problem In Its relatioea to the requiranent for 
feDonhlp During the past three yean the com- 
mittee 00 cradoate training hi auigeiy and the 
5 eld ataff orf the College hare dace a great piece 
cd worit and we on aonnemee that toe bospltab 
and other medical histlratloaa are partktpathig 
In a p proved pl^Tia of gradoate training In geDaral 
surgery and the aurgl^ special tka t the present 
time. 

It la intereatlng to phffoaopblce on the qneatko 
aa to what b a surgeoa. In his prealdeotial ad- 
dress read before tla American College of Pbysl 
dana last April, Dr O H. Perry Pepper ttempted 
to answer the queition, *TVhat b an btemlal?” 
Ho found Involved In a quagmire orf 

words and meanings and definitlona arid ffnally 
coaduded that 


•ufolnsktii phjadufilCcdby aucad aad afpOobl* 
knrwVdf* ol the bMk Mdecica, conrinnrtl tritoina b 
caakslffintic^ fuidlkdtT rtlli fieUi ootikk hb evn, 
Aod aa Inte&ctBil, raths than TTWnnal or tnrftiW I. 
aw *°a cl i ta atndy <flao<af. aod treat the db cai M «# dw 
23 h of wUch ha itdctlT tia^CB fatn- 

leH anl to hitearmto wtth Um kr«ledto erf hli v*a CM 
H<af erf toa ahjaatpedaltka. 

With aocoe change to phraacdofy this drfnlbcai 
might dffrw the tuigo-LiL Much of surgical pm- 
CMOTbdctie andrfetlyaOjby thegeucalprmc 
tltiooer but a bardaiiac u aooo approaried when 
the perfonttance of a major operatioo oo the 


brain, the cheat, the abdomen or the crtiemides 
tnvrlvTa not onl) romual liUl but abo a bwri- 
ed« of anatomy patheJogy and the otl*r 
scfeoce* together with a group orf the bcreaiiEjh' 
(fifficult problems orf pre-epentive sod posupera 
the cart The surgeon therefore, cannot be a 
general practitkner He mult have time to rad, 
to atody and to obaervT the wesh of ot^ sur 
gccca and nnfortimately cannot cnltfrate the 
personal and family paydiology erf the patient u 
can the general practiticcer to whom be b cai- 
snltant and ally 

The fonnatiOD orf the boards orf certificanen has 
(nffncDcrd the desire for lestdendea, and the tread 
of pn«nt oplnko b that such a re si d en cy b oects- 
aary for adequate training In aorgery 
'Tbais b fcatl* kaer k) tlM bet toal Ban vio (0 hise 
era teif-tas|ct befim tiiat Hm4t taaxwQa oaecit 
•chieva aa tttocaUDe la toa Moae ^ 


One of the probiems orf tbe futur e ihould be a 
ato^ of the effect orf psokoged reshkndes on 
medkaJ edneatko cm hespitah^ and oo tbe pne 
rice of metBdne. Thda morement b fonauhting 

Toy dUV nlt proUem for the bcapitab becatae 
modi erf thdr oeginistkci must be (Allocated b 
order to accommodate the new and fanpertut 
Hnka between the Interne group and the vlritiog 
gr oup . Staff membera aiM boards orf uateei 
must be coevlcrceri of the impqrtanet erf the mi 
dency and most be pasoaded that mctiSce my 
be neccBuy to mue It effectlTT. Tbe aenkr 
vbltisg itan must larame a pceceptcrlal attitnde 
and T^ard Ibemachrs as gnduate pi orfaaoo erf 
auig ery He funior rfritii^ staff fa in dinger orf 
being aqctaea out from above and below unk» 
tbe adjustment b ma^ ao that they also take part 
In tbe training plan. 

In doe rin^ the new system wd produce more 
hlp^W trained men. A present day probim as 
w3l as cue for tbe future b to feemubte methods 
or beckgrounds that will enable tbe huffridnal 
trained m the reridenefca for two, three, or four 
yean to adapt bhrm-tf to cnmpetitfvT ineiBcal 
pcactice. As the ^ tw £sgis*f y«m*rf »f iftrfl- 
ei«M tni-n afi] stut wfth a atrcaig 

toidency toward gr unp re«*dlrfnA r at h er than to- 
ward Individual practix. 

I rhtnV that now I have lald enough and really 
lave laid little but perhaps have offered icme 
point! for tnalyria. In 874 Sir John Erichs® 
stated that “the abdomen the oest, and tw 
brain would be forever shut from tbe Intruibn^ 
the wbe and humane aurteon. Unffke list g he 
failed to envlsian the effect orf Pistcur’a gg™ 
ihetay apco the sargkaJ operatkai.Tbr researenea 

EAMraJ Kn Ea^nS J U. »««>. lu m 
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in chenustry today seem to us to be revolutionary 
in their effect upon the treatment of disease, but 
our sons and our grandsons will develop other 
ideas which will be thought to be the extreme m 
modem methods Unlike Enchsen, we must not 


exclude any lesion or organ as immune from surgical 
attack Ajid then we might look forward to the 
tune when medical saence has progressed to the 
point when all surgery of a destructive type can 
be abohshed 


MEDICINE IN THE NATIONAL DEFENSE PROGRAM 

IRVIN ABELL, M D , F A C S , Louisville, Kentuck> 


S INCE the members of the American Col- 
lege of Surgeons, with the exception of 
the Canadians present, are practically all 
members of the American Medical Asso- 
ciation, I felt that you would be mterested m 
knowing of the work of its Committee on Military 
Preparedness This committee was appomted at 
the session of the House of Delegates m New York 
m June following a request of the Surgeons Gen- 
eral of the Army, Navy, and Public Health 
Services that the Amencan Medical Association 
undertake a survey of the profession of the Umted 
States regardmg the qualifications and avail- 
abihty of its members for service 
There are 179,000 doctors entitled to practice 
in the United States by means of legal registra- 
tion, and a questionnaire was sent to each of 
these Between 140,000 and 145,000 are m active 
practice, while the remainder have retued because 
of age, disability, or their having sought other 
pursuits So far 115,000 replies have been 
received, of which over 50,000 have been trans- 
ferred to punch cards These punch cards con- 
tain the information furnished by the quesbon- 
naires and by usmg them m the International 
machme, one may m a few mmutes get a list of 
men quahfied m any branch of medicme This 
work has been undertaken by the Amencan Medi- 
cal Association as a patnotic conbibubon to the 
Nabonal Defense Program and has entailed the 
employment of an addibonal sixteen persons m 
the American Medical Assoaabon office It is 
hoped that withm two or three months informa- 
tion will be at hand upon every doctor m the 
country The only exemption m the Selecbve 
Service Act apphes to students of theology' and 
accredited mmisters of the gospel Deferments 
will be made to students in accredited schools, 
pursuing a course of study leading to a degree in 

Presented before the Cbnical Congress of the American College 
of Surgeons Chicago October 1040 


Arts and Sciences and also to those who occupy 
essenbal posibons m their community In order 
effeebvely to safeguard the health of the popula- 
bon and to furnish medical service to the armed 
forces, the medical profession feels very strongly 
that medical students should be permitted to 
fimsh their undergraduate education and, at 
least, one year of mtemeship before bemg m- 
ducted mto service The Selecbve Service Act, 
however, provides deferment for students only 
imbl June, 1941, after that date any deferment 
granted to medical students, to internes, and to 
residents will be the responsibihty of the local 
draft boards While doctors should be willing 
to make such adjustments as may be needed in 
the event of an emergency, it would be unfortu- 
nate if m the defense program the classes of medi- 
cal schools, the teachmg program of medical 
schools, and hospital service should be disrupted 
by an undue number of students, of mtemes, ard 
of residents bemg called mto service This car re 
avoided only by applymg to the local draft Lx'd;^ 
and to the appeal boards for the defenrert t 
those essential to these three activibes 
There are approximately 15,000 mcr' e"3 r/ 
the Medical Reserve Corps and these 
largely drawn upon to furnish medical ser 
the first increment of selectees It is ectf-'atA-d 
that by July, 1941, the total strength r- t?ca~ v 
will be approximately 1,400,000 me-, f-r 
the sen'ices of 10,000 doctors vilj re rsr '-/td 
The length of service of the vast rrah'-'-/ rff 
doctors will be one year, at the e- ' 
time they will be transferred to thePtx- 
on an inacbv'e status The info~^,>,r 
gathered by the Mihtary 
mittee of the Amencan Medibi' ■■ will 

make it possible to employ the te,— e’" r - rV ru ~ 
m posibon for which their g-L 

bons fit them, and thus to r =r- ^f U- 

mistakes and misfits of the f—r -rr 

- v,ar 


r-,icr- 

StAC 
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Tb« nalor objcdhri of Uie nrv'cy Kxe to pro- 
ide rowlfctl (er.ic£ foe tbe inned foTcc% to 
provide medkaJ tcrrlce for IndattrU mobulia 
tkcL, &od to provide ontitiuEns nadKal Krvtos 
for tbe cn'QIu popolatioiu In the firtt World 
\\u more than j},ooo pbyitdflm roluntaiOf 
len'cd Tith the amied forcet. In the nmt 4^ 
war com mg to our coentry again the profeafott 
will tlmilnrljr give of !ti mrmben a aaffioent 
nnmber to meet the oeedi of the Arm> Navy, 
ai>d PabOc Health Service. Fttmhhhx medicai 
■emce to the iapbQ> expanding hKhatrw plants 
prtaenu many It be no task to 

Kppfy doctors who are foil) competent lo care 
(or Indnitrial m^nnea, but H ts quite another 
problem to supply doctors famlhar ^tb the toih 
ccJocical problcEni of Industry Practically all o( 
the metsh, many of the solvrati, bcnsol, tnluol, 
and many rhemfrnh used in iodostry aie capable 
of prodnong rather disastrous toxic ejects npoo 
the himan organism. To cootrol these haxards 
cffectnally retires tie co-operatioQ of the physl 
ft»n who h famfltaf with the problons and tbe 
safety e o gmeer mho asdentanas methodt o( pre 
Coothiamf the service to the dvukn 

r ilatkc through hospitals and thren^ neu 
-arioQS fields of practice is eaeatla f if the 
health and wtilite of the dvibas popolatlon is 
to be protected. 

On S^teaiber ig Presklmt Rooaevdt appointed 
a Health &od Medical Committee a sab-onv 
rafttee of the NiUonal Def«ise Coctnefl Its mem 


ben are Sargeon-Ceocral Magee of the Army 
Surjeorv-Goeial llcintire ol the Navy SrageiB- 

GflieTal Pairan of tbe United States PnbCcIIfahL 

Service, Dr Lewis H. Weed, rfahrmn 
Dtvisloo of Mcdkal Sdencta of the KatsxaJ 
Research Coandl, and your bnmhleserrtnLRp- 
rcsenting the cfviQan prcfessloa. Tbe data cf 
this coeamlttec arc to advhe tbe Natkaol Defeose 
Council 00 health and medicil matters tlTr-rriny 
Nabooal Defense and to co-ordinate aB braha 
and medical efiorti. Tbe medkal dhisioQ cf the 
Natlocal Rcseareb Coon oil has at pm ent ^ 
OTnmjtteca, each studying socne problem b us 
rebtionshlp to nuUtaiy medViDe, Bcfa for b- 
at chemotherapeutic treatment of 

woonds. blood transfnsiDa avbtlcai naedldtic, 
inbermlosia, ncoropsychiitiy nntiUloti etc The 
Health and Mediiral Committee has appoiolfd 
■ub-conunltlees on dentist it, mcdkal eqccstbn 
hospital nsraij^lodiistriaJbeaUbandmrdldeic, 
and negro bed tL In all of this wort an effort 
has bea made to seoire tbe advice and help cf 
those whose qualifications is tbdr respedhe 
fields endtie tbm to serve with advantage to the 
eoufitiy 

It me much pkasaie gratefully ta 

acinov ledge the nmnlrrors offer oa the part cf 
Uk profeaskA at large, of the varkns aatioBtl 
ajod ipeaal medkal looeliea, of tbe bo^t^d 
gnaipa, in fact, of all agences rektlng to b^th 
and medidfte to ccH^perale folly and free!) in tie 
defense p rogram. 


THE CIVILIAN SURGEON IN WAR 
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B efore proceeding with a discussion 
of conditions in file Army which the 
I avihan surgeon would encounter in 
the event of a general mobilization, I 
should feel remiss if I failed to pay tribute to 
the brilliant accomphshments of a few of our 
Army medical officers Major Walter Reed 
and his assoaates showed us how to control 
and practically eradicate yellow fever Colo- 
nel F F Russell, encouraged by Surgeon 
General O’Reilly, with great persistence and 
hard work secured volunteers to submit to 
antitjT^hoid vaccine, provmg it worthy as a 
preventative, and thus typhoid fever was 
practically ehminated from the Army where 
formerly it took a greater toll of death than 
battle casualties There are many young 
medical officers in the Army today who have 
never seen a case of typhoid fever Surgeon 
General William C Gorgas, through his 
knowledge of sanitation and prevention of 
yellow fever and control of malana, made 
possible the construction of the Panama Canal 
The work of Colonel William L Keller in the 
first World War on empyema cases following 
wounds and pneumonia is the real basis for all 
the brilliant present day thoraac surgery 
Colonel Keller contnbuted another important 
contribution to war time equipment— the 
“Keller half ring splint,” which has com- 
pletely replaced the Thomas sphnt in the 
Army The Keller sphnt is reversible and 
can be used on either nght or left leg After 
the sphnt has been padded, the damaged leg 
IS laid in it and the half hip rmg is completed 
to a full ring by a strap The Thomas sphnt 
with a full hip ring can be used only on one 
side, thus twice as many sphnts are required 
They are much more awLvard to store and 
transport, are more difficult to apply as the 
injured foot and leg have to be passed through 
the rmg, thus causing unnecessary manipula- 
tion of fractured bones 

From the Surgeon General's Ofihee U S Army 
Presented before the Clinical Congress of the American College 
01 Surgeons Chicago October si-a; 1940 


Since this paper was written, early in 
August, 1940, a considerable portion of the 
National Guard has been mobilized for de- 
fense of the Umted States Usually the Guard 
IS called by regiments and the meffical officers 
and enhsted men of the medical department 
are included If one miUion men are mobilized 
by the selective draft that means seven 
thousand medical reserve officers will be 
called for service 

Many of the medical men here served with 
the Army dunng the first World War and are 
fatmliar with service conditions, and while we 
all hope that war will not be forced upon us 
the best insurance against such an event is a 
well tramed and equipped army I do not 
believe we will have to mamtain a regular 
army of two milhon men permanently Yet, 
we should have five to ten milhon men trained 
in the use of small arms and field guns, air- 
plane pilots, tank dnvers, machine gunners, 
signal corps men, and tramed x-ray, labora- 
tory, pharmacy, and dental techmcians, as 
well as men trained in administering first aid 

The only way this can be accomplished will 
be by the establishment of a selective draft or 
universal service The latter is the more 
equitable method Every youth from i8 to 
21 years of age, physic^y qualified, could, 
with advantage to ffimself and the Govern- 
ment, give I year to the Army, Navy, or 
Marme Corps, and thereafter for a deter- 
xmned number of years serve 14 days yearly 
with the colors 

If you could observe some of the recruits — 
awkward, with ungainly walk, round shoul- 
dered, and with faulty and unsamtary habits 
—after a 6 weeks’ trammg penod change into 
upnght, alert, self-reliant, and well disaphned 
young soldiers, I am sure you could not ofifer 
a legitimate objection to the selective draft or 
umversal service Their improved health and 
physique more than offset any interruption to 
education, their improved physical condition 
and response to disciphne work to their 
benefit throughout hfe After a few years of 
S3S 
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thu trtlning, with the iptrlt and intelhgenco 
of the Amencan ycmth, it would be a bold 
people who would itart trouble with the 
United State*. 

The TOungei medical ofbeen auigned to 
duty with troops mn«i ranember moat 
of the recruits and draftea face a complete 
ch a n ge in thar mode of life thrir army l&c b 
regulated and the change m th^r hablta b 
very marfcrd, They are awahened by a bu^ 
call, have a very short time to wash, shave 
make up thar beds, take a setting up drill, go 
to breakfast shortly afterward, are caBcd to 
drill again, and thli routine fnntTrm.-* donng 
the day At nigb t thw arc tnmmoDed to 
quarters with a all for ngbtt out at 910 pjl 
Wth this regulation of hb life the recruit 
may neglect the rwlb of nature and feel DL 
The sergeant puts hb name on tick book and 
when li^ call U sounded he and others of hia 
company are marched to the doctor’s office at 
the dl^jentary or bo^ltaL With a Urge 
nomber of recruits, 50 to too men may have 
to report to the mirilcal officer whose dut^ It 
u to see each m*" ■twH find out his cosnpUmL 
'nie sergeant, of the medical department, b 
instructed by hb supenor officer to take tern 
peratures when to "tin# 

injury or otherwise take care of the men. To 
many a dose of salts win be presetibed to 
some a cough mixture, and these reennts wlU 
be marted duty ” Some will be detained 
until the doctor fn thor abdomens 

since by change of habits many men beoame 
constipated, we must always be ra^iiciDua of 
appentfiatb and must not give cathartics 
a man has pain in the abdomen Again, 
the chest must be »T»Tnined, and it most 
always be remembered that,wlthrecraltsfrt)m 
country cfastncti espcnally mrasks, mumps, 
(irid menlngilli must always be wwtehed for 
and the men iwibted in the hospital, for it is 
better to ’wJste thrm on suspidon of an infec 
tioua t>i«n to wilt for many otberi 

to be exposed. 

The line officers and drfTl sergeants who are 
responsible for the efficiency and the discipline 
of the recxmti often speak sharply and with a 
good Intentioned oatiL Sometimes the new 
fTw-Hlral officer tryi to anubte hb brother 
officer of the Ime thinking the reermt b 


malingering and often the new toh&r n not 
acifeualy Ql, just dred, a Httle com ripated . 
and homesick. The medical officers sboukl be 
firm but kindly A little sympathy aaifibnd. 
ly advice will help a bt If there b any demh 
of ninras, better err by sencEng the m«n to 
quarters or the hospital for a day than to wih 
ontD he becomes senously itL Rememlw the 
medkal officer and the chapJitn m the only 
officers who can show a bttb aympatby W 
the new soldier without lowering ffisdpCae. 
Abo remember that, with large concentradooi 
of men, measles b often the first terkns con- 
dibon, followed by pm*iinvmti_ rin-n cm 
pyema. Thb duahhnj sequence may be 
stopped by prompt boiatxn of tlv 
patirat 

The American Medkal Aasociatkm has ren- 
dered a splendid servics by caxd-indciiiig the 
phyxiaans and fargeons of thu country with 
tbm speoalties and qualifications thb index 
wiD enable your Govemmeat to call 00 those 
Deeded for various aasignmeots- It b often t 
bardihip on a medical man temponrily to 
leave ha practice yet it will be neceauy iat 
ah of Ds to help the Govemmoit 
itself and I am sore DO Ameacan bom or any 
adopted by Anwica would care to give tip btt 

E rivOeges and opportunities to lead the Hfe 
e has choosen for that of a totalitarian focm 
of govtsnment. 

In war the country b divided Into xooes. 
That portion where fitting ocruis, both land 
and water is known as the combat aooc. 
Behind thb section, where supplies are brought 
forward and wounded taken back, b the scoe 
of commnnicatioos, and farther be c k, the 
xone of the intenor where cDoditicaii art 
more or less normal except foe the busy fac 
tones making suppHei for the Arm y reemit 
mg, and dbtrihuting supplies and canrig fw 
the ikk and wound^ 

The first medical instalbtion In the combat 
■one where the wounded may receive mecfica] 
attention 11 the battahon aid station. Thb b 
behind the firing Ime. Here, the bat 
taboo surgeon with meager equipment can 
apply a splint to a damaged aim or leg, pw 
a 1^’podennic of morphine, andtetanic seraPij 
af^y a tourniquet and a moderate lacd 
dresnog 
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Behind the battalion aid station are 3 col- 
lecting companies, each with i medical ofl&cer 
and 31 htter bearers The non-ambulant 
wounded are earned by htter to the collecting 
station, preferably located behmd a ridge or 
b ehin d wooded land, where they wiU be pro- 
tected from direct gun fire To this point the 
ambulances proceed and take 4 htter patients 
or 2 htter and 6 sittmg patients per ambulance 
The ambulances take their patients to the 
cleanng station, here are 6 medical and i 
dental ofiicer with 95 medical department 
enlisted men Also, there is a moderate 
eqmpment of field operating tables, medical 
chests of dressings, instruments, sphnts, equip- 
ment to furnish hot drinks, warm blankets, 
intravenous fluids There is also equipment 
for such emergency operations as removal of 
hopelessly shattered arms and legs, removal 
of tourmquets and hgating vessels, apphcation 
of more substantial splints to fractured arms 
and legs, removal of cloth or foreign material 
from sucking chest wounds, suture of the skin 
and fixation with adhesive straps, adjustment 
of bandages, suture of gaping abdominal 
wounds and, if the bowel is perforated, ex- 
teriorization of the loop and the apphcation 
of dressings 

This station is equipped with the foUowmg 
anesthetics inhalants, ether, mtravenous, 
pentothal sodium, infiltrating, procaine and 
novocain, local, cocaine for eye and mucous 
membrane 

The commandmg medical officer will have 
to estimate the patient’s condition and deade 
where he is to be evacuated At this time I 
wish to mention the work m 1936 of Major 
Sam Seeley with Drs Essex and Mann (r) of 
the Mayo Chnic When a nimals were given 
ether anesthesia and the peritoneal surface of 
the howel was irritated by rubbing with 
gauze, they went into shock in 3 to 7 ,% hours 
When these animals were given pre-operative 
sodium amytal, shock was delayed 10^ hours 
We have observed m our spmal anesthetics, 
which are all preceded by sodium amytal or 
nembutal, that we rarely have a shocked 
patient With this observation and the result 
of the animal expenments mentioned, we 
recommend that the battahon surgeons and 
hospital corps men be equipped with sodium 


amytal capsules o 2 gram and i capsule be 
given to every seriously wounded soldier be- 
fore he IS started to the rear If shock is de- 
layed 10 to ii>^ hours, the safe evacuation by 
air or ground ambulance to fixed hospitals m 
the rear will mean the saving of many lives 
Even shocked patients wiU not recover unless 
their surgical conditions are corrected The 
next station is the evacuation hospital Here 
debridements and all type of regional surgery 
can be done If a patient can stand ambulance 
transportation, he should be sent to the 
evacuation hospital For the more seriously 
injured the ideal method of transportation 
from the clearing station wiU be immediate 
evacuation by motor ambulance to a landmg 
field, thence to the base or general hospitals 
in the zone of the interior by airplane am- 
bulance A dying man should not be removed 
from the cleanng station 

Translation of “Casualty Evacuation by 
Airplane” in the Army Medical BuUetm No 
53 (2), based on German expenence m Poland, 
IS interestmg, as it is probably the first time 
that battle casualties have been evacuated by 
air Lieutenant General Ench Hippka, sur- 
geon general, German Air Force, reports that 
2,500 patients were evacuated by plane from 
Poland to hospitals in Berhn and elsewhere 
Ordmary commercial passenger planes were 
used The plane is easily arranged for htter 
transjxirt by straps and brackets to steady 
litters An expenenced medical officer in 
charge and available oxygen is required The 
recumbent position lessens danger of air 
sickness, this rarely occurs under an altitude 
of 1,000 meters and if greater altitudes are 
necessary, oxygen reheves No prolapses of 
organs or marked disturbances of penpheral 
circulations were reported A final opinion of 
transportabihty of thoracic injunes was not 
rendered Bram and face wounds, eye mjuries 
and shattenng wounds of spmal column, 
pelvis, and extremities were particularly 
favorable for air transportation before opera- 
tion Dysentery and typhoid patients were 
transported by air to home hospitals Motor 
ambulance transport is necessary at the front 
and the home base to and from landmg fields 
The return journeys of the planes earned sera, 
medicines, and required equipment to the 
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front Of tlie 4 500 c\icu»ted by plane only The tiaOer operuUn* room (r» i) ha 
4 paticnu died In plane or Itomediatelv after floor space i iM b> 7K f«t Hortm space 
laodlog and tbescplanes were not staffed b> the forward part for mstnimenta, ancstbrt] 
medical oflkerv The speed of the ambulance drugs, etc. a scrubWof sink an instmiD. 
planes was maintained at around 144 m 3 es sterillxer ample ceding bgbt facffitles 
per hour AU planes were In radio contact double jJate giaas windows eadi ride wi 
with a ifirectlng center The rapid c\-ncnatKm and ceUinES msolated with 3 meba of i 
b} airplane had a splendid ps\'cootogIcaI effect xero heating and cooUng equipsnent anc 
on the wounded ito gaHon water tank In the forward part 

The medical officer at the deanng stadon In sopplvi/ig inatromeota, the lark 
has another difficult problem to dedde as specuilots at the hospital were asked to sd 
man\ men with minor injurses and feigned necesaary Instruments and omit urmeressi 
mness will drift bock to this station A dress- types. \\c selected a bask set with wh 
Ing a hot dnnk or itlmidant, and a short real roost general surgKiI operations can be do 
will itrai^ten out tha patient and then he Then we sdccted smjpleroeotal sets (0 co 
must be sent to join his fitting companions, the regional operaSms The soppieineii 
The BQTgeon must be firm and d«i*vt as sets are abdocninal tboiaac car nose 1 
battles arc not won bt enuruated soldiers. throat eye orthopedic itenlttMumarT a 
The evacuation hospital Is equipped for aO scope and cramal and brain There art 
types of emergency surgery and staffed with boM acts and r each of the supplemental t 
operalmg teams assigned to regional snrjciy with each in Dcr operating rocfn These sa 
as thonac, abdominal, cranial and neural basic and supploiutal sets will be funds! 
orthopedic, gemto-unnary and plastic mam] to all Army hospilals. At the base and getM 
tofanaf Aii the usual anestbeilca can be hospitals, power driven fnstnnnents for ort 
supplied at this hospital Dunng and after a pedic and skall cases vfll be famlsbed 
bat^ reliodog teams, working sight and supplement the base sets and, of course, 
day c&rc for a laxR number of woonded. tym of anesthetics wID be av'allabk 
These hospitals are located at a railhead or The ancsthetKi for the trailer opent 
on a waterway and evacuate the sick and room arc the lew bulky t\pcs Inhilai 
wounded as sooo as patients can be aafdy ether splnsls, ncn-ocain nupercaine spl 
moved to the fixed base and groeral boepitab came ar^ pontocaioe local infiltratbf p 
m the *oi>c of the Interior calne cocaine for eye cooditioni red 

An Interesting report from Eo^aod In the 8%Titin The Hcidbrink Gas ilachlne Co 
treatment of wounds of the extiemltiet Is nan\ working with Captain UTlllam 
that the wounded extremity is carefully d< Nlcfaol of the Jlcdlcal Corps, has deirlopei 
bnded sprinkled with sul/anilamidc crystals, small compact gas michine to suppitim 
bandaged and the cxUrmlty put In a fJaster a\Trtm and tpuial anesthetics. Due to 1 
cast ^e patient Is evacuatM and the cast is rather small space a large machine and tar 
not disturbed so long as the patient s condi will be in the way and there Is some doubt 
t»n is satisfactory The results so far rey to the feasibility of a continuous tnpply 0 / 1 

E rted are ciccBenL This treatroent should jjas tanka. It a estimated that with 3 open 
iastitnted at the evamatlon hoqJtah mg teams, » major operations can be done 

One of the newer do-dopments of the 24 hours in each trailCT operating room, T 1 
medical department is the trailer hospiUl traOci operaUng room wfU be accompanW 
which was constructed nTvtgr the nroervuasn a sterihier trailer a kitchen trailer and 
of Colonel Garfleid lIcKmney MC at the power plant for electric currcoL 
Field Service Laboratory at Cariisle Barracks, During use the trailer opera^g room 
Petmsyivania and at the request of backed tro to an opening In a recdTing « 
Colooel ilcKimtcy the surgical staff at the tent. ^Iien all the casoalde* have be 
Walter Reed CFeneral Hospital and I planned operated upon the tmikrs can move on 

the equipment other Adds, while doctors and nurses sent ■ 
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Fig I Ambulance unit ith intenor \ icw (Reproduced through courtesy of Army Medical Museum ) 


from the rear take over the now immobilized 
hospital, and the mobile units proceed to 
other localities 

At the Army Medical Center in Washing- 
ton, D C , we have a professional service 
school where all recently commissioned med- 
ical officers are sent for a 4 months’ course of 
traimng in the principles of sanitation and 
preventative medicine, bactenology and labor- 
atory methods, and chnical instruction in 
orthopedic surgery On completion of this 
course they are sent to the Medical Field 
Service School at Carlisle Barracks, Pennsyl- 
vania, where they receive 5 months’ training 
in field work, practical sanitation, removal of 
wounded from the field, proper methods of 
preparation of patients for litter and ambu- 
lance transportation, and instruction in the 
handling of field hospitals and ambulance 
compames On completion of this course they 
are ordered to vanous posts and general 
hospitals and have an opportunity to put to 
practical use the knowledge gained 

These young medical officers come from all 
parts of the United States, are graduates of 
reputable medical schools, and have interned 
in the best hospitals of the country, a fixed 
number each year apply for an interneship m 
some of our general and large station hospitals 
of the Army Each man accepted is recom- 
mended by the dean of his college and reports 
to the specified hospital on June 30 The 


interneship, when completed, gives him the 
necessarj' credits for his graduation During 
their mterneships these young doctors receive 
board, room, and 60 dollars a month At the 
completion of their mterneships and if recom- 
mended by the Medical Board, they are 
offered a commission as First Lieutenant in 
the Medical Corps of the Army We secure 
many fine medical officers m this manner 

The Surgeon General, from time to time as 
vacancies occur or an increased quota of 
medical officers is authorized, announces 
dates for examination for commission m the 
Medical Corps Examinations are held at 
vanous Army posts throughout the United 
States Our physical examinations are very 
exacting as we hope each officer accepted will 
be physically qualified for at least 30 years’ 
service 

Dunng recent meetings m Washmgton, 
D C , under the direction of the National 
Board of Research and the Surgeon Generals 
of the Army, Navy, and Pubhc Health Serv- 
ice, well known physiaans and surgeons called 
from aU parts of the United States have 
started an mtensive study of the better 
methods of treating battle casualties and 
handhng respiratory and other infectious 
diseases Dr Evarts A Graham is the chair- 
man of the general committee and each 
member of the general committee is the chair- 
man of a subcommittee for study of the 
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v»nou* tj’pc* of rtpoo*! turgCTy aiinthctia, 
chcmiotliCTmpv etc. Each committee b 
getting together In mannali all data covering 
the list method of treating the region 
Grounded, »nd In the event of war theac 
mtniiib will be puhliahed In a concue form 
to outhne the better procedures, ao that a 
young lurgeon may quickly review and follow 
them. 

An example In the plastic maxUlotaaal 
minnwJ would bc doM I rtwiavt hautf at^ 
ladud bcTufraimenU Support Jaw with band- 
age and put an airway tniou^ the mouth. 
Dch t remn* hemUd ihH or muscUi Save 
It for the plastic aurgical team at the evacua 


don or fixed bo^tali. Other manmli ^iU 
^ve almiltr type* of Information. It U dc 
amble that thw mimnh be of pocket me 
and on one page the do r and diw/i njcv- 
marued. 

In condo-don may I aa^ that If any of my 
statements help the Junior cocdiad officer In 
finding hb pbee In the Army I ihall feel weD 
repaid. 

KZFERENCES 

Sexier Sam F Ewix. Hnav E u>dMAN.lBA 
C CooranlK ttadiex oo tnnamUc iboA cadrr 
rtber ud (odnm unjtal irmbuti \xm S«r| 
ftS4, 04 jji. , _ . . 

t. Tnnixdce d Ocmaa Expcnenct* m riaxad \rar 
UadioJ BdVUs N ^ 



THE NATIONAL RESEARCH COUNCIL COMMITTEE 

ON SURGERY 

A Brief Statement of Its Work 

LV-^RIS ^ GR.AH'^M, M D , T A C S , St Louts, Missoiin 


ANYONL \sho recalls the confusion and 
/\ the Instencal haste which were con- 
spicuous features of the medical prep- 
X arations of the last war will doubtless 
be relie\ed to learn that if war comes this tunc 
there will be a minimum of confusion At the 
time of the last war practically no medical 
preparations were made until after wc were 
actually engaged in the conflict Now, however, 
active steps are being taken to prepare adequateh 
Uic medical corps of the Arm}" and Na%y well 
beforehand 

To accomplish this preparation there has been 
a division of labor, and different tasks hai c been 
assigned to different organizations I shall speak 
bricn\ of the National Research Council Com- 
mittee on Surgerv First a few words about the 
National Research Counal In 1916, realizing 
that this countrj' was likch to be drawn into the 
maelstrom of the Luropcan war. President Wilson 
organized the National Research Council to gi\c 
to the Goicmment such ad\ ice on scientific mat- 
ters of aanous kinds as might be needed in a 
national cmcrgcnc\ Since the war the cMSlcnce 
of the Council has been maintained It consists 
of scNcral diMsions, of which one is that of the 
medical sciences, and it shares with the National 
\cadenn of Science the beautiful building at zist 
Street and Constitution \\cnuc, \\ashington 
In Ma\ of this acar, realizing that again the 
nation was confronterl with the jiossible danger of 
w ar, the Surgeons General of the \rma , the Naa \ , 
and the Public Health Sera ice called upon the 
National Research Council for adaicc regarding 
the newer ideis on the prcaention and treatment 
of shmk and on the apphcabilita of the neaaer 
ilumolherapeutic dnigs to war infections The 
chairman of the Diaision of Medical Sciences, 
lir lawis H \\ eid, accordingla appointed some 
lommittees lo inaestigatc the particular prob 
lems It was soon realized, howeaer that the 
ulaisora work should haac a much aaider scope 
than that upon which the original worl was 
vunkrtaktn \t the present time, in addition lo 
1 K- If' C iVr n -inl Cr-err" r' tl r \r-rrK3ti Tfllf-r 
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the two original committees on shock and on 
chemotherapy , respectia el\ , there are three other 
major committees — one on surgera , one on medi- 
cine, and one on information Of these major 
committees there are thirU subcommittees at 
aaork The selection of the committees has been 
made after consultation with aarious ciailian 
India iduals and groups as aaell as aa itli officials of 
the Army, Naa-v, and Public Health Sera ice 
In order that there should be as little oaer- 
lapping of function as possible the National Re- 
search Council’s committees limit their activities 
to such fields as eapenmentil research on prob- 
lems that come up, matters of all kinds which 
concern the professional actmties of Uic rcserae 
medical officers personnel, adaicc on medical 
equipment and instruments, and in short any- 
thing w ith which the doctor as a medical officer is 
likely to be inaolaed, aside from purch mditara 
or naa al actia ities As a ou know , the huge task 
of cataloging and classifaing the medical pro- 
fession of the country has been taken oa cr by the 
Amencan Medical Association No other agenca 
IS so aaell equipped to cam out this function 
Wc arc fortunate that in this countn at this lime 
of peril to the nation there eaists so cfTcicnt and 
powerful an organization able to perform this 
gigantic task of supjilaing lo the armed forces of 
our countra a list of experts aaailablc for cacra 
conccnablc kind of medical work The National 
Research Council Committee on Surgera is co- 
operating with the American Medical \ssocialion 
Committee lo facilitate this work as much as 
possible \s T result of the careful ea aluation and 
appraisal of each doctors abilities, it is c.apcctcd 
that there aaill be far fev cr round jicgs in square 
holes than in the last v ar There will be no op- 
portunita for ana doctor, mcrcla on the basis of 
aaishful thinking, to be recognized ba the arma as 
aspccialisi Tlic commit tees w India ill scnitimzc 
his record and assign him accordingla to his 
proper jilacc will be guided onla ba his training 
and performance Reccntla another much reeded 
committee has l>cen organizid of aahich our own 
Dr \bell IS flniniian It Ins l»cen rccogniser] lor 
sea oral months tl al i committee lo deal a ith all 
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thoae aff&In wtich vfll cooccm tbe health and 

mi»TBral «rthnrf<>»fif >hef4Tr f1tMn pTpnktWwt <n «-»ir 

of Tar thofiM be ornnked as a part ol tlx Cous- 
dl of National Daense. and rccmtly President 
Roosevelt has yDpjobtca tach a committee. Dr 
Abel] himself will tell yoo more of thh committee. 
I may tay hcnrrrer m order t the 

barmoo) and co-opexatMc with whkh the Tarioot 
meriKal p>rcparediieas commltteei are itoiklDg 
that Dr Ab^ besides bdng chalnnan of this last 
mentiooed committee is also chairman of the 
American Medical Asaodatke committee and a 
m e m ber of the National Research Council Com* 
mfttee oo Snrjerr 

As samples cd the sort of work that is being 
dace bv the National Research Connril Commit 
tec on Sargery bestdes wbat has aIreBd> been 
mentiooed, It may be said that an extensive pn>- 
rram of research on surgical bifertb-ms is obent to 
begm. \ arlous pocket atanuals Ixrstructiaa of 
bow to deal frii different thuh of weamds are 
lying prepared. ConsideratiOQ b bemg glecn to 
the ose of more protective armor than w sted 


bdmeL Tbe most snltahle methods of anettlT<b 

for different kinds of ooerabom and for nee b 
different kinds of hospitals, together alth the 
vmrvaa types of ancstbcsii spparatos, are bckg 
disn i Tii . Similar cocLsldeiaUoru are being gK a 
t the se of the i ny under the ■arring eaxS- 
tioos of warfare, hlany research proWetJ ire 
bdng d en consldentl^ some of shlch n 
probably be set In motlcn soccu These are only 
some of the activities of that committee I\care 
Dot conermed with the granting of rnmm iws ni 
m the res e r ve corps to any IndMdoab Qcept 
throo^ our co-operatkn with the Amcricu 
Mcefi^ Assodstke In tbe evahiatloo of the troafi- 
bcnlkos of lodivldual spcdalrsts. We have dov 
e\Tr exp r ur d tbe hope that tbe com* of tram- 
log of ue young imgeoQS will DOt be serkntiT 
Iniemipted Tid that tbe work of tbe coiEsn 
bosp tab will not be crippled by a wholesale re- 
moval of the bouse-staffi for military paiposes. 
There b good reasoo t think that tbbb^* a hki 
b shared bv all who bare an InteHisTOt apjrec*- 
tkm of the needs of the hospitab wUl be r ralrre d. 



TWENTY-THIRD ANNUAL HOSPITAL 
STANDARDIZATION CONFERENCE 

MALCOLM T MacEACHERN, M D , Chicago, Illinois 


H ospital standardization IS an ex- 
ceedingly involved activity which 
nevertheless it is possible to crystallize 
m a single expression of its progress 
every year— the “Approved List ” The announce- 
ment of the list of 2,806 approved hospitals at the 
twenty-third annual Hospital Standardization 
Conference, held in Chicago in October, 1940, and 
its publication in the approval number of the 
College Bulletin, may seem to the uninformed 
observer to have been routme procedures, which 
have lost their stimulatmg effect because of the 
many regular repetitions Instead, issuance of 
the list seems to acquire added significance each 
year, to judge by the repercussions that follow 
from the borderline hospitals which expected to 
be included but were not, and by the mquiries 
about how to meet the requirements some of 
which come from hospitals which were scarcely 
considered even as aspiring to approval 
Some thmgs there are upon which steady ham- 
mering away with expression of ideals and the 
citing of examples creates an interest more sub- 
stantial than that which is won by novelty 
Hospital Standardization has earned a place in 
this category Its influence has been cumulative 
While It is true that a great many hospitals 
occupy an assured position on the approved list, 
that a doubt never anses about findmg their 
names on it year after year, nevertheless even 
upon them the activity has a constantly stimulat- 
ing effect because the fact of reconsideration for 
approval each year makes it necessary for them 
consciously to keep abreast of improvements m 
all phases of hospital work Every year it becomes 
an unpleasant necessity to omit from the list some 
hospital from which protest is made on the sole 
ground that it has been approved for ro or 15 
years, and its facilities and methods are as good 
as they were when approval was granted The 
answer to that protest is that the interpretation 
of the Mmimum Standard is progressive from 
year to year, and that m the march of progress 
the hospital that is static falls farther and farther 
to the rear until finally it is behind the vanguard 
of approved hospitals and deserves no place in 
their ranks Though a hospital has been twenty 
times approx ed, it has no assurance that it will be 


approved the twenty-first year unless it is positive 
that m every respect it is up-to-date as of the 
current period m the advance of hospitals 

Of course, a great satisfaction m hospital 
standardization work is the handful of hospitals 
that are each year converted from the borderline 
condition to full acceptance of the standard The 
satisfaction does not he in bemg able to show an 
increase in the number of approved hospitals, but 
in makmg available to more patients the benefits 
of hospital service that is properly organized, 
controlled, and directed Whenever a hospital is 
added to the approved list, the correct way to 
evaluate the gam is by the additional number of 
patients who are as a consequence receiving bet- 
ter care Patients in the smaller hospitals and m 
hospitals in areas distant from the medical centers 
are especially in need of the assurance that they 
are receiving a high quahty of care, and this 
assurance the approved hospital is entitled to 
give 

So far as the smaller town is concerned, Hospi- 
tal Standardization has been a timely activity, 
coincident with a rapid general trend toward 
better distribution of the comforts, conveniences, 
safeguards, and luxunes of hfe In a recent article 
m Harper’s Magazine by Bernard De Voto on 
“Mam Street Twenty Years After,” an excellent 
description is given of the way in which standard- 
ization has transformed the average town Retail 
stores, schools, transportation and communication 
systems, power and hght facilities, and sanitary 
precaubons, have been immeasurably improved 
through standardizabon even m small xillages 
Hospital service should have kept pace with this 
advance, and it is the aim of Hospital Standard- 
izabon that at least the same favorable com- 
parison with facihbes m the large cibes be 
attamed by the hospitals as by other public 
services m the smaller communities Not all of 
the unapproved hospitals are by any means in 
the less populous areas, it is true, but so large a 
proportion of them are that the need there should 
be emphasized De Voto says that standard- 
izabon, “which so enraged the mtellectuals of the 
1920’s, has in reahty annihilated much that w as 
deadening and disrupbve m rural existence ” To 
which should be added that it has also annihilated 
543 
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modi vu diitrrttfng uxl dutgcnu, when 
ib^iteu or Ecddcnt ftnick, by mating (t ponlble 
for a btapRiI lo-girp good ier \ 'ic e erra wben iti 
caMdtybufcNro 5 bedi. 

Hoapital StimhrdiatkiQ is luA only ahniyi 
rcftdims OQt to LnAnepcc for rood tbe beuw gim^ 
bormuT bat It b tbo workmg for better ■o^rkz 
to w fDdrrtdml pabent tn the approved hoipt- 
tab. A hospital that readBy meeti the paoal 
■taodanb for approval, mar >*01 be mtnincriiig 
pooriy to the need* of certam types of pabeots. 
Tbtae Dee ds are diacovered m the surveyi aod 
throogh ccDtacti with bosp tal penoesd who arc 
aware of them and are brought op for dlsciualoo 
at the Ilospital Standard natloo CooiercMes m 
CQQitectKEi with the Cl hi teat Cocgreai aod acc 
tsonal meetingi of the CiJtege. An eumpk was 
the coof eiqs ce oo conralescxnt care at the umkal 
Coerren m October In which the needs of a 
noinber of different types of coovalescent patfanla 
were dbcussed by tpeoallsts m each 6efd. The 
keyibote was act ^ the title of the address of the 
prestrllng aSkxr Dr Harry £1 Mock, of Chicago, 
’ Cmraleacset Care— the Mbdo^ linL b the 
Coreof Many Patlenu. The speoal needs fthe 
Bugical, the miwUral^ the cancer the inctue the 
orthopedic, and the pedhUrie patent woe pre- 
■oteo, rt s p c c tivdy b Dr Daoaid B WeDs, of 
Hartford th Newell C Gflbert, of Queago Dr 
Frank K Adair of New York Dr Robrt H 
Remedy ofNew\ork Dr Frederick C. Ksdner 
^Detroit and Dr Loou A.SchwarU,afDetioiL 
Dr Gilbert made a panknlaify aalknt pomt 
when he departed from the Idea of coova 
lesoDce' toward that of ixfnp the coovaVacenC 
home partly as a “preventonnm, nrgliif that 
hoapitaluatior coaid frequently be avoided, with 
great ccooomk; aaring, by prey tntrre care In Uib 
type of iMtitntkai. Di Wimam H Vtalih, of 
Chkmgo, m describing the enoitlab in p fan ri l ng 
of tnsdtntiocis foe coovabsceiit care, aid that 
SQTveya have shown that an average of is per 
of patients occnpymg beds for aente OlDesB 
b bospitab are ■aitaWe cases foe con alcscent 
care, and remarked thsi J and when adequate 


cDDvabsccnt firalitrs arc made anllahk, there 
will be a ctmsidmhle rednclion b the miniber cf 
chronic cases to be provided for EHobeth G 
Gardmer of New Vork, b a talk on ‘'Sock- 
Ecooonuc Aspects of Cocralescait Cart, nrjtd 
the increased cooiideTaUco of proper cooMlescent 

care as a means of men fpoahty rctnmhg the 
patent to hb or ber osaal mncticn as vtaier or 
nousewife- E. H. D Corwin, PhJ) of New 
\ork, b darrming 'htbinnim Stsndardi kr 
CoovalescenC Homtab, soggoted 'Shi 
the oocnniing national e m ggency It may be cf 
gnat moment to be able to tiaWer b codtv 
lescrnt hemes, hospital ntlenti who hare paiwd 
the acste stage of their Ubess or dinbflity and 
he therefore nixed that the American Ceflexe cf 
Sargeens ‘'duplicate the tplmdld weak it has 
dene b the bc^tal held by derdopbg nifntTmim 
standards for ccnralesccDt bosphib and semer 
vnlng their adopben,** nymg that, after all, W 
medlcaJ and smgxal }ob k act ccsszJeted cpoc 
the patient s dboarge fnxn the bontjJ. 

It may wcQ be thU the needs cf the national 
defease prt^am as It uiKe na bcspftab will 
bdlcate the denjabOity of more attatkn to the 
needs of the ccsmltacait parimt, and wlQ act u 
a ^air to epato drvek>Dmeet of faefUpa to 
aervehizD. TheMmbsusStafidardforEo^Ulf 
b safFsirutly elutic to proride a gange of 
psnval fcff the ccsmVicmt baiitutkxu and if 
after further stisdy and mvorigatioo it seems 
desirahle t formolile as a guide a ipedal anxih- 
arv mbirmun tandard, this can reaifily be dene 
as it was b the r«ir of cancer dfalci and of ptans 
forgradua te tralnbg b nii g ery b heap! tab. 

Ine Hospital Standardiatloo ctnfaenccs are 
valuable b bringing new needs to the surface and 
in enabling exchange of views with bcapitsl per 
aennd cn e ui re n t probbins. They together with 
the p cr ac ca l surv e y s on which the approved Ibt b 
bos^ keep Ho^iital Standardbatlcc dcae to the 
groand, broadening Its scope to embrace de 
vclopmg needs, and making approval a practical, 
attamaSb goal for an^ bo^tal and a durct 
Inffocnce for better service to evwy patient. 



THE 1940 CLINICAL CONGRESS 0 

JOHN A WOLFER, M D , F A C S , Chicago, Illinois 


S OME dominant note m response to a scien- 
tific development or a social need seems to 
rmg through each Chnical Congress, and, 
as might have been expected, the 1940 
Congress was timed to the current mterest m 
national defense Though m only one session were 
the discussions predommantly centered upon the 
physician’s r 61 e m mihtary preparedness, never- 
theless the additional incentive for research and 
experimentation, which preparedness gives, kept 
nsmg to the surface m the talks and comments at 
many of the meetings A report on the work and 
plans of the comimttee on surgery of the National 
Research Council was presented by its chairman. 
Dr Evarts A Graham, the new president of the 
Amencan College of Surgeons, and the aims of the 
health and medical committee of the Council of 
National Defense to co-ordinate the efforts of all 
agencies workmg for medical preparedness were 
descnbed by its chamnan. Dr Irvm Abell, chair- 
man of the Board of Regents, at the Wednesday 
evenmg session Representmg the medical corps 
of the United States Army, Bngadier General 
Raymond F Metcalfe told of the correct attitude 
of medical officers toward draftees, and descnbed 
some of the applications m military service of new 
developments m medicme 
The Surgeon General of the United States 
Navy, Rear Admiral Ross T McInUre, brought 
to the attention of the pubhc the plans for 
“Medical Preparedness for National Defense” in 
an address sponsored by the College over the 
National Broadcastmg Company network on 
Sunday evenmg precedmg the openmg of the 
Clinical Congress Introduced by Dr Abell, 
Admiral Mclntire said m part 

“It IS extremely gratifying to find the splendid co-opera 
tion that IS being gu en to the Army and the Navy by such 
organizations as the Amencan College of Surgeons The 
work of the College in the industnal field of medicine is 
plajnng a most important part in plans for expansion in 
that field The Army and the Navy will demand a 
peat deal from the medical profession, the nurses, the 
hospitals, and all other allied organizations that hav e to do 
with health We m the mihtary semces are bemg ex 
ccedingly careful not to rob our mdustnal centers, our 
small tow ns, and rural communities of proper medical and 
hospital care 

This IS bemg done b> the preparation of a broad and 
comprchensiv e plan bj w hich proper selection of personnel 
wall be made in a rational manner ” 

Chairman of the Committee on Arrangements 


Bngadier General Metcalfe gave a talk over 
the Columbia Broadcastmg System network on 
Thursday evening of the Congress m which, fol- 
lowing an introduction by Dr Graham, he told of 
a preparedness program, “not for war, but to 
prevent war,” and assured the mothers of Amer- 
ica that theu sons, if called to military service, will 
receive "good food, warm clothing, healthful 
trammg, instruction m a particular branch of 
service, instruction in personal hygiene, and the 
best of medical care if sick or injured ” 

Particular mention is made of these broadcasts 
because of the omission from the 1940 Chnical 
Congress program of the heretofore customarj^ 
community health meetmg, and because the 
chairman of the arrangements committee is also 
chairman of the Committee on Public Relations 
and hence is immediately concerned with those 
aspects of the Congress which are of mterest to 
the public as well as those that appeal to the pro- 
fession Through the co-operation of the public 
service divisions of the large broadcasting sys- 
tems it was possible to convey to the public the 
timely messages of the Surgeon General of the 
Navy and the assistant to the Surgeon General 
of the Army 

The 1940 Presidential Meeting or Convocation 
was lackmg, of necessity, m one feature to which 
we have become accustomed, the introduction of 
foreign guests, but m other respects was charac- 
terized by the usual impressiv eness The class of 
initiates received mto fellowship was exception- 
ally large— there was a total of 61 1 new mem- 
bers— which bnngs the enrollment of the Fel- 
lows to well over 13,000 

The clinics in some forty of the approved hos 
pitals m the Chicago area were exceptionallj well 
attended, and again it was demonstrated how 
helpful it IS to the individual surgeon to have the 
program so arranged that one who is interested m 
a specialty can if he wishes give almost undivided 
time to Its studx m the dimes and m the scientific 
sessions, panel discussions, and group clinical 
conferences The clinical conferences w ere a new 
feature m 1940, and a popular one, with overflow 
attendance registered in man} mstances The 
ophthalmologists and otorhinolaiymgologists, m 
particular, expressed great satisfacUon with the 
six conferences arranged for them on three suc- 
cessive mornings 
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TbQ lympourm cd cuktt aitnrted the tuoal 
wkit Intercit, and cooiUmd in coD^nnctioa with 
the mnoQnceTDfnt of the hit ol 345 appccrvtd 
cancer in hnepftab ui the Uztited Stata 

and Canada, and of addltkma t the archhrea o( 
5 year cancer cores whfch bring the total to 
5^78 constkoted one of the moit important 
rv-enti of the Cocaieas, IndKating the cooccq- 
trated effort that U befog directed toward gaining 
better control of tim dfseue 

Another ootstandmg wtec was the sympo- 
fhiin on fractures and other tmomas. This ariawin 
also iboukl be crahiated against Its backgnama 
f Intensrre activity by the Cofle^ espeaaQy In 
conneettoo with the treatment of tractnna which 
has been imprtn.'ed largely throo^ the ^orts of 
the Committee on Fractures and the Reglocial 
F r«rtnr y r.ommi ttw^ » birb tbe chairman ^ this 
mi-etlng annodDced, i>ow Dumber 85 and hatT a 
total membershb of ^ 4 ^ 

The reports of the Committee oo Cancer ai»d 
of the Committee on Fractures and Other Tran 
mas werejwESRited la detail at the anrruaJ meet 
ing cJ the Felkrwa CD Tbuiaclay af tffcoooe, together 
with reports of the Library and Department of 
Uteraiy Resetith the Department of Ha*|Jtal 
S feHTdiMrii-ji , the Departmect of ^^i"***** 
Research and others, gh^ an Impresahr p<c 
tnie to the Fellows of the great amooet of ac 
tmty beartef directly upon I m pe m. 'emgit of 
>TwdC««i and iiKapltal service m whia the CoOege 
is engaged. 

As to new develocanenu reported at the 
CoDgresa, tint in which there U probably the 
widest Interest was the IncreaslDf use of the *d- 


fonamidcs o« ipeaher told of the use of these 
ojmpo un ds as aids to mgery and anotkr 
described the rapid beidmg oAroonds ^ 

waroracodents when «nl&nn<mtrL» 

Another bteresting report sas that the acetc 
symptoms of hlfnC^s disease may bereUnedbv 
imectwas of titoimlw 'Hk pennanenl am of 
hlfaibre 1 disease by dividing the tndltorT cen 
was reported in 401 opera tfci^ with ml) 1 ckath 
srfakh was due to menlngftk. The use of tlw 
and-blood-dottmg mbstai^e, heparin, in the kc 
ccsiful graftmg cd pieces of veins to brsdK gaps 
In wound-tocn arteries was annoonced. The re 
nlta of high voltage ladaboa therapy in gyneco- 
looi^ cancer were reported. 

The 940 Coogrtai brought forth manv new 
ideas in ap^ying the scientific dcrtknmsits Id 
pnetke In bospitils. The emeurrent nolding oi 
noapftal conferences serves to cmpfaaslie the (in' 
partant place of tuigery in the hospital and the 
deriiablbty of its ftrsrt antml. It sores also to 
keep before the snigeon mind the many toriees 
la inehcapJtal, proper perfonnanet of irtuch coo- 
tribntes to mere inccewul surgery 

ThesuTRWoscrfChkwajeproodtoha ebe« 
hosts to the thirtklh ClmkaJ Coogress, u they 
sren (o the first, held b 1910. EMt thues ent 
dCv has bin the setting for Obstrsoos 
ntherlng The medJcaJ schools and hospitals of 
Chkag eo-cperated gwroasl} b arrarccoeuts 
for the J940 meePng, and the committee gnte- 
foDy acknowledgiialhdr sopport and that oi the 
mdmduai speaaera, leaden of dh a asl o o and 
coUaboratoTs, eohlbiWi, and all who b any wav 
bdped toward the soccesa of the Ccogrem 



FUTURE NEEDS FOR GRADUATE TRAINING IN GENERAL 
SURGERY AND THE SURGICAL SPECIALTIES 

DALLAS B PHLMISTER, M D , I' ^ C S , Chicago, Illinois 


I N its program of graduate training in surgery 
the American College of Surgeons has pro- 
ceeded on the theory that all hospitals, be 
they large or small, situated in metropolitan 
centers or in the smaller towns, are educational 
institutions in the truest sense when they follow 
the principles of hospital standardization The 
medical school lays the foundation for the educa- 
tion of the physician, but the hospital erects upon 
that foundation the framework of practical train- 
ing In proportion as the educational r 61 e of the 
hospital IS conscientiously planned and played, 
the physicians and surgeons who enter practice 
will be competent and trustworthy 
The medical schools alone, important and 
fundamental as their place is, can never produce 
surgeons sufficiently qualified to be entrusted 
with people’s lives Apprenticeship to an older 
practitioner is now less and less frequently em- 
ploved as a method of training Hence in our da)' 
the hospital, every hospital, must definitely as- 
sume Its due share of teaching responsibility if 
the public are to be given the full advantages of 
firogress in medical science This is a never ending 
responsibility, not only in respect to the ) ear b) 
\car entrance and outgoing of internes and resi- 
dents, but in its application to the progressive 
education of e\ er) member of the staff Lven the 
hospital that has no internes or residents may so 
organize its staff that there is effective control b\ 
the more experienced members o\ er those not so 
well qualified, and this is an educational function 
Wfiiat the College hopes to do, and what it has 
ahead) in some degree accomplished, is to 
heighten the consciousness of hospitals to their 
educational obligations and opportunities The 
graduate training program is simpK hospital 
standardization carried fon\ard in one of its edu- 
cational phases Rather conspicuous proof of 
success in arousing a consciousness of educational 
responsibiliU was furnished in the publication in 
the October, 1040, liiillcliii, of detailed descrip 
lions of tlie plans for graduate training in general 
surgert and the surgical specialties of two hundred 
hos|)itals in the United Stales and Canada which 
na\e been apjiro\ed for this purpose Manx 
liosjiuals ln\c initialed graduate training pro 

tTuimianof tlic 1. nnimillrr on ( ntiualr Trainini. ftir Surt,cr> 


grams, and others have amplified and rexised 
theirs, as a result of encouragement b) the 
College, and guidance which in the past )ear has 
taken tangible form in a published Manual, 
available now' in reprmt form under the same 
cover with the descriptions of the approved plans 

The grow th in the number of hospitals partici- 
pating in approved plans from 179 on October i, 
1939, to 200 on October i, 1940, together with the 
increase in the number of men in training in 
general surgert and the surgical specialties from 
1,606 in 1939 to 1,745 in 1940, shows the widenmg 
interest There is also indicated a definite trend 
tow'ard dev elopment of plans of graduate training 
of three or more tears’ duration in general sur- 
gery, as well as in mant of the surgical specialties, 
that IS significant Of those completing work in 
general surger)' in 1940, 73 per cent receiv'cd three 
or more ) ears’ training 

A number of the hospitals whose plans for 
graduate training m surger) have been approved 
are a part of universities and medical schools 
Valuable as such direct connections are in facili- 
tating stud) of the basic sciences, a lack of them 
and also of suflicient and varied clinical material 
can be surmounted bv affiliation with some 
medical school and b) co-operation with other 
hospitals So thoroughlv conv meed is the College 
b) Its experience with this program that the stan- 
dards of surgical performance in a hospital are 
almost automaticallv raised when it undertakes 
to provide graduate training in surger), that the 
thcorv upon which future work will be based is 
that reasonablv wide participation is emincntlv 
desirable, and encouragement and help will con- 
tinue to be given the hospital which establishes 
affiliations in order to furnish a well rounded 
program 

Better distribution of thoroughlv qualified sur- 
geons IS the great need, and an obvious wa) of 
helping to effect this is to have surgical training 
centers more widelv distributed Some of those 
who complete their training in disincts awav from 
the leading medical centers will remain there to 
practice, and not onlv the institutions definitelv 
organized for teaching but others in the vicinitv 
as well, will benefit ultimatciv bv having better 
surgeons on tluir staffs Thecvcle of benefits v ill 
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be ftdnmd by the attnctkm oi faiftcta tniocd 
tn the mrfkal ccntm, to tbe t mp»w T il bo^^Uab 
[n the leas populoci arcaa. 

1 1 b a loof that tbe CoUm b taku^ u tbc 

gradnatc tramlngprogram— ar^ that pddaDo 
prospect ol a god poa«nde ol complete attam- 
mept. To the argunrat that moo^ Boignoa arc 
being traJbed dow to fill the Deed b mimmcal 
termi, the coochnn-e answer b that not all of 
tbeae aorgeou are being traloed well enoogh, oor 
are there Ukety to be too many weD trabiri bit 
fcooa, at least in the geaeratloni immedhtciy 

■ of lu. For arVKvJ* £ runimtmn 

can be establlihed. adherenai to which forms the 
basis of approval for horpitah ao many Intangible 
factors are Involved b aMitlon to provbtons for 
acleoce ttodj aod tnpervislaci, that constant 
and aMtlnnoos work with them b raamtbl to 
progrexL Thb b eapecaJly iroe b view of the 
tact that, after all, the teaming {odcooq b sob- 
ordinate to the cfaaf porpoae of ser^iDg the 
patient aod b worthy of prcrootkai ooly became 


when properly earned oot. It cootribetes lob 
prc i ver u cnt b that pnmsry «mi 
The program b an inte^ pan cf the paipo« 
of the Lbllege to elevate the standards cf sorgEr 
It b notable for bterpreting that porpoK to mes 
that the standards shoold he c}c\atM n crysbr 
Because the need for better Bug t i) b rrestnt I 
thattvpeoflnstltntioD tbe Leencst taUsbctlce 
fdt who the beretofore ‘non-teachbg” bespit 
asanmrt teaching and tialnbg rcspcnsMjtisar 
meetsthempiuemcnUfarapproval. TbeCeflq 
has doaeir at heart the wdfsre of pauents b i 
l)'pes and tlxei of hosnltab and b ccrisUnl 
stri v in g for higher stanoonb of Uablsg for n 
gcons aod better arntrol of suTTery 

Hoapj tal standardlatioQ and gradoate tnbl) 
for Bugery as weQ as for all other inoefaes 
nwdtrW^ should p topT U S band b hand. I 
hospital of the mpdsitc bed capadty sbonld I 
rccognbed as n. i > ai .Bln g adequate standar 
whiu does not also cooooct a prcfram (or sjf 
qoale iTabing for sargrT> 
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The Thirty-first Annual Clinical Congress of 
the Amencan College of Surgeons will be held 
in Boston November 3-7, 1941 
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CRANIOCEREBRAL INJURY 

HRl P RO\MTrrn, M D , fa C S , ind DA\ ID O YCINCR, AF D , 5t I^uis, M)«oun 


D uring the pcnod of 1934 to 1937 

induMNC, there were 634 cases of 
severe craniocerebral injury and 
C04 eases of concussion admitted to 
the St Ivouis Cit\ Hospital Ml dcatles were 
included under the heading of acute cranio- 
cerebral injurv and the niortalitv of this group 
was 3S 0 per cent Tins checked cioscR wath 
the last report from Rcllevuc Hospital of 
37 8 per cent (isl 

However, It compared quite unlavorabK 
with reports of Fav, Mock, Swift Munroc 
and others ol mortaliu rates \ arsing from 17 
to j 6 per cent Mlhough some fed ihatiiistitu 
tion^" rcrtiMiig all the patients with ^evire 
trauma from the street accidents of a large 
cit\ will natnralh cvircncnce a higher mor 
t iht\ than will the private hospital, we could 
not Jielj) but fed that this discrc|)anc\ w as t<vi 
great 

\t this hospit il due largelv to the mtlueiiee 
o! S-irhs spin il ininetiire was r irdv iisefl as a 
the rafKiitic measure and onlv infreejucntlv as 
idiagnostie nu isure in caM-’scif erinioeerehral 
injurv HvjKrtoine suerose ,\ud elextrv^e m 
trivenousU ami inagiU'Uiin sulpliate O' re 
t( ntion tiiema v < re the two delndratitif 
measures wlueh stvin to ln\< b en usi dlv 
l ' d Little e vni'anee hui been paid to the 
hnntation ot iluu' mt eke as ativoeit* d b\ 1 av 
1 V thi Ire itnie nt oi the se rase s , , 

Ir -e; I'r t‘ ( ' S ,,, e I e ; > It 


The use of hvpertonic solutions intraven- 
oush as dehvdrating agents seems to be 
universalh accepted, eveept b\ I)and\,who 
feds that both of these measures arc contra- 
mclicateil in the«c case® 

T he limitation 01 fluid intake does not see m 
to be as popular as the use of spmal puncture 
and dehvdrating agenLs, at least it does not 
receive the important position in the therajiv 
accorded the two other measure' 

^incc the casts of intracranial iiijurv wen 
admitted to tvo distinct stnlT unif^ it v as 
felt that we verc in a position to evaluate 
thcsc jirocedure-* 111 the tin rape of severe 
inlr.arrainal iniurv Oiu unit which wt shall 
designate as Lint \ wasoppo-ed to tin us( of 
lumbar jnincture's as a lluraptulic nuasun 
and during the lirst vear ilid imt actuallv 
nsintt tin fluid iiitalt Mthough sijcro-. 
intravt iioush was n-ed on Imtli units its uh 
on I nit \ was re'incti d is eomjM’^i d with it' 
use on I nit IJ 

11k vi'iting surg^oi.s m I m R ton'uUid 
ind agreed to the studv huh ’e temud 
aetive dehvdrati'i (olloeine hi u dlv tlu 
ide I' a" eviirt' ed bv 1 iv 14' irriji-js nc ! 11 
lumbar {uincture 'b nt-aviui 'i.jeetmns 
nt loe c lb e eentnm tet' o' sc p r Cf at crr> 
an<l lim'i it on of 'hini latsl e 

Utahn g i.il’ l! di" cnltv 01 s* d -d 
mile thi tnaira it oi 'Hr /’">ind 1 n --e 

h I n 't t>! ibr- ii ( ’ ’t I u- . t 

a 
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SURGERi GYNECOLOGY AND OBSTETRICS 


roQtlndy teen and eaily trerntment imtltoted 
by the resident itaff it w« felt imperative 
tint rales of treatmcDt and aocne aort of oot 
line be set up for them to follow AccoMln^r 
the following routine was eitahUibctL 

I Uncoiadoai patients were treated for 
shock if present. Lumbar puncturts were not 
perform^ in the presence of shock. Intra 
venom racrose was not considered contra 
indicated m the presence of shock. It has 
been our impressloD that uncomplicated intra 
crania] injury Is not osuaDy associated with 
profound shock. The treatment of shock 
was admimstered except for the ose of mor 
phine which was felt to be contra indicated. 

1 If shock wai not present or had been re 
lieved and the patient was oncottsoops, a 
lumbar puncture was performed. A water 
type of spinal manomet^ was used to mess- 
ure the cerebroqiinal duld pressure. Although 
we recognise that it is aometimes diflcnlt to 
ascertain an accurate pressure, due to the 
straining of the p&dent, as a gmenl role we 
felt that reasonably accorete pressure read- 
ings were obtained. Durug the early months 
of thh study if the preasire was markedly 
elevated, it was reduced to one-half of the 
original reading at the time of the first tap, 
miH this procBiure repeated e v ery 4 bouis 
until the pleasur e was brought to noimaL 
After 3 months, expenendng no untoward re 
suits, we adopt^ the routine of immediately 
reducing the presaure to normal at the time of 
the original lumbar puncture- The bouse 
officeri who performed the lumbar puuctnrea 
were thorou^y warned of the potdtial dan- 
gers of the procedure in the presen ce of in- 
creased mtraciamal pressure and were very 
cauboos to remove the ctrehroapmal fluid 
acr; dffxdy 

3 If the cerebrcwjlnal fluid was grotaiy 
bloody (not just tnrt^ the canal was slowiy 
drained dry (L e. fluid allowed to escape until 
no more spontaneously dropped from the 
needje) the amount of fluid being removed to 
■rrTTTTipfkb tVik varied from 15 to 45 cubic 
centinicters. 

4. During the first 3 months of the study 
if the patient remained unconscious, punc 

tuies were repirated every 4 hours. This period 

■J3 kC& 


was then lengthened to 6 hours, became we 
found that usotDy the pressure to *tiy 
level for about 4 to 5 hours if after each pnne 
tore ICO cubic centlmeten of 50 pe cttii 
sucrose was slowly Injected IntriTeooiuly 
Punctures were discontinued with ti* ap- 
pearance of consdousness unltai the fluid wu 

grosJv bloody in which case they were ccjo- 
tinned every 6 hours until the carbrospintl 
fluid was gr^y dear Sucrose was ortCninly 
coctinued for one or two InJectMcs after tbe 
patient regained conscxrasnesa. If tbe pabmt 
remained unconscious longer than 48 
puncturts were checked once dally to ™Va 
certain the pressure remained nonnal, tmtil 
the patient regained consdousnesa. 

5 Fluid intake was limited to 1000 caWe 
centimeters whether by mouth or parentcr 
ally If the patient was unable to ta>n flddi 
by month, fluids were usually adminlftcred h 
the fonn of 5 per cent dextrose m Ringer’s so- 
tutioD Intravomusly If tbe patient temslncd 
qnconsricais bnger thin 4fl hours, tUi wss 
inoeased to i 5C0 or s 500 cubic ceatJm e teo 
per 14 boms. 

The perilstence of unconsoousoess vu the 
critecoD used to gauge the n e ce s ai ty of coe- 
bnuatioo of the debydratioQ regimes. Lum- 
bar punctures and intravenous sccrose were 
rarriy neceasary after the first 48 bourt and 
flmd restnetiou could usually be lifted afto- 
tbe third da^ If the patient dertfo^ a 
ferer the fluid intake was inarased and tips 
amtmued longer than the usual period. 

Casn were divided into (i) acute cranio- 
cerebial mjuiy and (s) coocaailnr. AH draths 
occurring In the conconion group were In- 
cluded m tbe first group. All cases with 
demoostrahle intracranial Injury or sknH frac 
ture were mduded In this series legardlas of 
how severe asaodated injury was present die 
where In the body AD dcatiis which occurred 
(a deaths) prior to admhsba to the bos^^tal 
wards were erdoded from this series. 

In the first group we Indoded (s) sH cases 
with an obvious compound skull fracture or 
cases with positive i ray evidence of skull 
fracture (b) traumatic cases unconsciertu un- 
til death (c) cases presenting the gcocri] 
featura of a basilar fracture, that is, 
mo tic orbital Itds, aural bleeding, gmsdy 
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bloody spinal fluid, and (d) cases shomng 
evidence of intracranial injury at autopsy 
In the second group were included all cases 
ordinarily considered as concussions Cases 
■mtli a momentar}’ or short loss of consaous- 
ness, foUomng injury to the head, Viithout 
symptoms of intracranial injury other than 
headache, nausea or vertigo, without grossly 
bloody spinal fluid and with negative \-ray 
evidence of a fracture of the skull were all in- 
cluded in this group We feel that the inclusion 
of concussions in the statistics of some ob- 
servers in the discussion of severe intracranial 
injury only clouds the issue and makes it im- 
possible or difficult to compare results We 
have made every effort to restrict cases in 
group I to severe injury, placmg all cases, 
which were considered in group 2 until death, 
in group I m tabulating the results Hence, 
we show no deaths under concussions We had 
relatively more concussions than severe intra- 
cramal injury during the 2 year study period 
than V e did dunng the 4 preinous years 

ANALYSIS OF RESULTS 

Of interest is a comparison of the etiological 
agents of this senes and of one reported by 
Stewart from this hospital 20 years ago, in 
which he focused attention upon the tragic 
mortahty attendant upon routine operative 
decompression in these cases As predicted by 
Stewart, we have experienced a 25 per cent 
mcrease of severe cramocerebral injury almost 
entirely related to the automobile 

Because of the danger of herniation of the 
medulla and cerebellum into the foramen 
magnum resultmg from spinal puncture in the 
presence of increased intracranial pressure, and 
because of the fact that in grossly bloody spin- 
al fluids, we were draming the cerebrospmal 
canal dry and thus possibly invitmg this 
comphcation, we were particularly on the 
watch for such findings at postmortem Since 
m traumatic deaths, practically all victims are 
subjected to postmortem examination by the 
coroner, we were able to check our findings at 
autopsy in 88 8 per cent of the deaths of Unit 
A and 92 8 per cent of the cases of Unit B In 
all deaths on Unit B in which spinal puncture 
had been used, postmortem exarmnation was 
earned out in 100 per cent of these cases and 



Graph r Total ho^^pital mortahty, severe craniocerebral 
injury 


in no instance did we observe any evidence of 
medullary compression or “cone” formation 
v^Ve feel that the constant use of the ma- 
nometer and the very slow removal of fluid 
account for tlicse results, because unques- 
tionably this disaster may happen in intra- 
cramal injury^ (8), and we hazard an opinion 
that it may occur not only in cases with a 
block at the foramina of Magendie and 
Luschka, but m cases with a perfectly open 
system due to rapid removal of cerebrospinal 
fluid 

Morlahly experience Graph i presents a 
summary of the total mortahty experience for 
a 6 year penod and the mortahty of Units A 
and B dunng this study During the year 
1938-1939 in Unit A an excellent control 
senes was available and it vnll be noted that 
the mortahty on Unit B fell to 21 per cent 
which compared very favorably with the re- 
ports previously mentioned of mortahty rates 
from 17 to 26 per cent On Umt A, however, 
the mortahty continued at approximately the 
average for the 4 year penod preceding the 
study, that is, 37 3 per cent Dunng 1939- 
1940, due to a reorganization of the staff, the 
cases on Unit A were under different staff 
supervision, and approximately one-half of 
the cases had a hmitation of fluid intake to 
1500 cubic centimeters of fluid per day m 
addition to more widespread use of sucrose 
mtravenously while the other half contmued 
about as before It wiU be noted that for this 
year the total hospital mortahty fell to 28 5 
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wbk iffiMl dnluft. 

e cent wtlch wai tpptoxlnittdy lo per cent 
I than the 4 >-etr averuge mortalfty pre 
ceding the itndv or 38 9 per cent 
CtrtimspituI JIttid ^rttntft like Werdcn 
we found that oar patienta tended to faO into 
two groups one (Graph a) m whldi there 
wai a pfogre aa iNT fall m c crebnaptnai fluid 
pleasure whkh cooitituted the usoal re 
fponse, and the other (Graph 3) In which the 
pressure continoed high, d^te repeated 
spinal drainage debj-dnatioa, and tnnltatkai 
of fluid intake Ittiof Interertthatoorcareca 
tre amllar Werden apparoitly perionmng 
dally spinal drainage whDe we fouerwed the 
came practice every 6 bamn. In our aues the 
oerehrospinal fluid pressures generally reached 
mnnal Ifanlts m 48 hours, while be abowa a 
tike result in his graphs accomplished 10 uau 
ally 4 to 6 days. As baa been noted by manyi 
o b ee i I ' ers , we found no amshtent corrclabool 
between the I condition of the patienti 
and the cerebrospinal fluid pl e asu re. We found ) 
that many patients with te^ere mtiacnmnl 
Injury and also suffering from aevere abock 
usoa^occasuaedbyasaodatediDluiy tended 
to have low ccretwosplnal fluid pressmea. 

T ike other obae rm a (2) we could not diacem 
any consistent coirdatkai between the pa 
bent B bk)od pressure puhe or respuabon and 
the < fluid pramre. Headache 

was usually reheved imnjetfiateiy by spinal 
drainage and although it was observed that 
intravenous hj-pertooic sucrose would often 
t-tmj-a f rrrrmp]}^ this same result. Its relief 
was much slower In appearance and much leas 
piolonged- 

Surpcal tnientnHon- The neurocurgery of 
all units during i938~i939 n*d for all except 
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3 cases dnnng 1939-1940 was supendsed \n 
the mme neurtsurgeons, hence no attempt a 
made to separate the statistics by unltsTDiir 
fakg the J year period 1939-1940 there wm 
16 compound sWl frartura dibiided with 
jdcaths isunple depressed fractures derated 
with no deaUa 13 patients cxploerd for 

surgical bleeding, and of this group cvily i 
presented the pkture about which we heir so 
much, of so called middle meoiageal beocr 

rk«g» ” — the 

diagnocbc problem ccmmcmly seen In s ev ere 
Intracranla! injury Of the 13 cases eapfeetd, 
hematomas were found and evacuated in 8, of 
these 4 survived In 5 axtensne beam injurr 
With diffuse bleeding was found and nooc tor 
vived- 

Id the group A cases there were 6 at post 
mortem which showed Urge hematomai, bat 
of this group all died withm 3 bouia after sd 
nusakin without presenting kxalmng signs 
except I In this instance because of advanced 
age and the ahacncc of locallziDg ngus, it was 
deemed inadvisahle to cipiorc. In group B 
likrwiae, 4 at autopw shos^ sunHar findmfs, 
3 of wbcrn died withm 3 hours after admarioo, 
and I died on the fourth day after a diagniwlj 
of cerebral apoplexy inacarrately made largelr 
because of inadequate history 

It seemed of significance to ta that we did 
not experience any increase on Unit B cf 
hematoma formation doe to the complete 
spsnai drainage of grossly bloody ipinw fluid 
which was carried out as some contend that 
•pinal dramage In the presence of bloody 
fpmal fluid will only fadlltate increased 
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bleeding In several patients we made a 
partial replacement of the fluid removed by 
air mjection mto the spinal canal, but we 
could not state that there was any apparent 
effect on the continuation of the bleedmg 
This has been suggested by Fay (5) as a pos- 
sible aid m the control of traumatic intra- 
cramal bleedmg 

RATIONALE OR TREATMENT 

The rationale of this mode of treatment has 
been beautifully expounded by Fay (4), but 
it IS difficult to correlate it with the observa- 
tions of Browder and Meyers We have con- 
tinued the regimen because of unproved mor- 
tahty and our very defimte impression that 
patients were benefited by the treatment We 
are not convinced that any one of the three, 
1 e , spmal drainage, hypertomc agents or 
hrmtation of fluids, is most important or ab- 
solutely essential, but we feel that all three 
have theu mdications 


too 





So 


Graph 4 Mortality of groups “A” and “ B ” by decades 
A B 


sucrose has been very recently questioned by 
Anderson and his co-workers, who found evi- 
dence of tubular damage in the kidneys after 
its use m patients with impaued renal func- 
tion 

Unfortunately, m this regard almost all of 
these deaths were autopsied by the city cor- 
oner, who does not make routine microscop- 
ical exarmnation of tissues, and hence sections 
of the kidneys are not available for review 
In 5 cases in which patients had received 
hypertomc sucrose autopsies were performed 
by the hospital pathologist, and Dr S H 
Gray states, “three of these showed marked 


A properly performed spmal puncture gives 
important diagnostic and prognostic informa- 
tion, IS of de^ite value m the rehef of trau- 
matic headache, and, judging by our results, 
of defimte value m the treatment of these pa- 
tients 

Although Gurdjian and his co-workers state 
“the mtravenous administration of iso tome 
fluids did not cause any increase in theV^ swellmg and vacuohzation of the cytoplasm of 


cerebrospinal fluid pressure m the great ma- 
jonty of their cases” and advocate the ad- 
mmistration of 2,500 to 3,500 cubic centi- 
meters of fluid by vem m patients with severe 
mtracramal mjury who remam unconsaous 
for days, we feel that the restnction of flmd 
mtake to 1000 cubic centimeters per day for 
the first 48 hours was of defimte aid in the 
treatment of these patients After that m the 
type of case mentioned it is advisable to 
mcrease the fluid mtake to 1,500 or 2,000 
cubic centimeters because contmued dehydra- 
tion may produce untoward reactions By 
marked fluid restnction to 500 cubic centi- 
meters for 2 and 3 days m a few cases, we have 
had an opportumt)^ to observe the “dry tap” 
as a result as previously desenbed by Fay (4) 
Schwartz and Elman have shown that su- 
crose IS not as effective a dehydrating agent 


as IS sorbitol, and the use of hyperton^ pital personnel 


the tubular epithehal cells Nuclear changes 
were generally more markedly changed than 
the distal portions Glomerular change was 
not noted except m a fourth case which showed 
general vascular congestion In this case less 
tubular change was present The patient who 
received the largest amount, 1,340 cubic centi- 
meters of 50 per cent sucrose in the 96 hours 
precedmg death, showed no renal lesion The 
patient who received the smallest amount, 100 
cubic centimeters of 50 per cent sucrose m the 
24 hours precedmg death, showed the most 
advanced tubular change ” 

Unless further observation shows that hy- 
pertonic sucrose produces the changes noted 
by Anderson in patients with normal kidney 
function, sucrose wiU probably contmue to be 
used, smee it is a valuable agent, easily and 
mexpensively prepared by the average hos- 
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ffUlQIASY 

I A itody of III cases of seNtre cranio- 
cerebral InJiCTy In irbkh spinal puncture hy 
pertoDk fucroae and limitation ^ fluid Intake 
were used In treatment is reviewed In thh 
artJde. 

1 A mortality of 13 i per cent was eiper 
»cnced as compared with a prevwus 4 year 
mortaBty on this tame unit of 36 7 pet cent 
and as comp«red with a control unit (which 
used only hypertonic suctom for i year and m 
addition the folknrmg )ear used TlmitBimn of 
fluid intake to 1^00 cubic centime ten per 
day) which e^ienenced a mortality of 34.1 
per cent during thn nme a year period. 

3 A decrease In the total boRpiUl mortahtT 
during this a j-ear peood of 13 i per cent over 
the average for the preceding 4 jiiar period, 
or from 38 9 to 15,8 per cent 

4. InaUdeathalnpatieDtstreatedbyi^Dinal 
drainage autopaies were carried out and in 00 
Instance did we observe any evideace of cere 
beOax hnmiUoQ, medullary compreadoo or 
“cone fonnition. We attribute this to the 
Slav ranoval of cerebroapioal fluid. 

5 There was DO Increased hematoma fonna 
tioQ m this grenm m which groaaly bloody 
qifnal fluid wu ^drained dry Dor It there 
any evidence that iptnal drainage In these 
patients tended to increase or pwolong bem 
orrhage 


6 Of j patients receiving h\pcrtoc)c n 
otBC 1^%-^ of the Iddney sections reveiH 
that a man aged 17 yean, who recehrd 1,340 
cubic cenproeters of 50 per cent ncicae 
showed no renal lesion, wh3e a mm ^ 
yean, receiving 100 cubic centimeten of 50 
per cent sucrose showed the most miiird 
hthailT change 
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THE PATHOGENESIS AND TREATMENT OF 
UNILATERAL EXOPHTHALMOS 


LOYAL DAVIS, M D , F A C S , and JOHN MARTIN, M D , Chicago, Uliao*^ 


A PATIENT who presents himself to a 
neurological surgeon because of uni- 
lateral eTOphthdmos, failmg vision, 

^ and mco-ordination of the extra-ocu- 
lar muscles has usually been exammed by one 
or more physiaans, mcludmg an ophthal- 
mologist Thus the ophthalmologist perhaps 
has the greatest opportumty to discover the 
many conditions which may produce unilat- 
eral exophthalmos, among ^e more common 
of which are mtra-orbital inflammatory dis- 
ease— either primary or secondary to an m- 
fected paranasal sinus, paralysis of the extra- 
ocular muscles, cavernous sinus thrombosis, 
congemtal anatomical defects, angiomas or 
aneurysms, either within or behmd the orbit, 
and tumors of various types, also either withm 
or behmd the orbit Judging from the avail- 
able reports of both neurological surgeons and 
ophthalmologists concerrung the causative le- 
sions m unilateral exophthalmos, one gains 
the impression that vascular lesions and 
tumors are found more frequently by far 
This has been true in our experience Many of 
the patients have been referred to us after 
ophthalmological study elsewhere It is with 
a discussion of these tjqies of lesions that this 
paper is primarily concerned 

In a senes of 604 verified and 1 50 unverified 
mtracramal tumors, we have seen 15 patients 
with unilateral exophthalmos Of these, 9 of 
the patients were males and 6 were females 
The yoimgest m the group was a boy of 15 
years, the oldest patient was a man of 59 
All of these patients were referred to us by 
other physiaans after the sunpler causes of 
their visual difficulties had been ruled out, 
and m each case the eventual treatment pro- 
posed was surgical The operative findings 
divided them mto 3 groups (i) unilateral 
exophthalmos with tumors, (2) unilateral 
exophthalmos with aneurysms, and (3) tumor 

From the Division of Surgery Northwestern Umversity 
Medical School 


or aneurysm suspects, the lesion bemg 
fied Other patients with \-anous types 
exophthalmos have been seen, but tner o: 
not fall into this particular surgicd._c2.tec~y 
and are therefore not mduded in this dis- 


cussion 

Among this group of patients the 
who had intracranial tumors In 
the exophthalmos was stnctlj umlatsnl anf 

m no instance was it of the pulsapnr 

The tumors m 4 cases were m ern--'. — r- - - 
being global memngiomas of the snhenrain 
wmg and 2 bemg memngiomas 
One tumor still remams undassinsffi ?rr nie 
other was a ghoma of the optic ---w. 

The largest tumor of the grozp rzz a nm 
sphencal menmgioma of the memrr-thgSn 
cell type, larger than a tennis bdl rhii am" 
from the lateral portion of the lipht mcinrK'n 

wmg At operation It was foucn tine ari''-'- 

did it extend past the midhne tc tie isr err 
lift the frontal lobe up from its :-«a. 
had also broken through th‘ r- 
Growing forward behmd the rmihi 
it had produced almost corns 
immobility of the globe, arT r-.-- a— 
thalmos Immediately aifter 
achieved removal of the t’-r-r- 
roof of the orbit, the eye rererife-' a-r 
palpation and measurement 
decrease m the tenseness and f— L— 
the eyeball Venfymg th'^ ri*-"- 
of the skull, the bony orbital 
portion of the sphenoidal tzsi ^ - 
be greatly thickened aar '-A 
(Fig i) 

The other global tumo- 
than the one just descried v— , 
ptenonal ndge and 
withm the Sylvian 
lated the tumor descrihd^'- cl.- 
dark, purple, meaty 
m Its enturety with th - ^ T- 
surgical umt, but it vra. 
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tnd h was tadmatrij atUched to the under 
lying bone The ptenoiul wnd hIt areas, at 
weD u the Utenl will of the orbit were 
ron^ thick, tnd very vitcnltr when the dura 
mater was atnpped fret. The lateral waD and 
roof of the ortat wttt removed to tic 
optic foramen and the bony attachment of 
the tumor waa thoroughly ipaiked with a 
desiccating carrenL This tumor proved to be 
an angkibludc mi»ntnglnrrT^ ana aectkios of 
portKKU of the removed bone tbowed a rich 
Infiltration of the tumor mto the bone. The 


eic^thalmos continued to recede for leveral 
we^ foDcrwing the croeTation (Tig j) 

£ 3 patient! with meningioma cn i 


The 3 patient! with menmgioma m piaqn$ 
had an exophthalmos of longer itanding 
did other ^ the two patients Just desolbed 


itdnped of either tumor tisane or dm rmt>T 
Foilowing the operation there was a (fisthct 
fanprovement m the edema of the conjuDctm 
and eye bds, but the aophthahnos raualDed 
un c ha iy d. Tliii tumor Hkewae 
thdial In type, contained many vascnliir^ 
uses, large and small nests or whorls of crik, 
and many fine psammoma boifics fFlg 3) 


Another pafagit developed cncqiett kas 
vision marked prontosis, and psrilysfa of the 
eitra-ocolar musciei on the right, over t 


period of only 3 months. At operitlaa he wis 
found to have a highly Taacnlar of ikcr* 


found to have a highly Taacnlar of d«cT* 
which occupied the <4itjtTn«l region, and ex 
tended laterally over the dlnok^ pco c e sio , 
the B p h m oldal vring and the poitenor hiH 
of the roof of the ortat. An crteisica of the 


In r of these patients the menfngioma, being 
prindpsDy intia-otbital, pr es ented Itself at 
the enlarged optic foramen and extended 
ihert-Uke over the orbital contents jost under 
the bony roof FoUoiring remoi^ of the 
tumor and a wide orbital decompreaaon the 
patient 1 eye receded and his faoal expreaaloD 
returned to normiL This tumor was the com 
man vmrie^ of meni^thellal csH type with 
many Tn«n whorls of but 00 pp—mmiima 
bodies (s) Though its location certainly sug 
gests tlut the tomcir arose m the sheath of 
Schwalbe slight tmpaument of visual aoilty 
and moderate lymmetncal cootractioci of the 
visual fidd in that eye speak agamst It 
The other patient, a middle aged colored 
woman, hud the roost marked exophthalmos 
of any patient In the series. The eye was 
cocnpwcly blind and motionlen, and there 
was an edema of the omj un ctlva and hds of 
many mrmfh^ s tanding At Operation a thick 
sheet of very vascular tumor tissue was found 
to extend over the fioor of the anterlDr and 
middle cranial fossae 00 the left side, coitenng 
about the rl)rKtid«j ptrocesses and alar ridge. 
It was Impossible to rrmovc all of the tumor 
and when an electnc burr was used in an 
attempt to open the orbital roof d en a c vascu 
lax bone was ronoved to a depth of over ooe 
mch without evoi readung the space of the 
orbit The bone of the sphmoidAl wing and 
the Immediatclv adjacent cranial fioor waa 
eve ry irhere rough, greatly t hi c k e n ed, and ex 
tremdy blood) when it was rongcured or 


tumor was also found In the greatly aUifed 
optic foramen. The patient withstood the 
operation very well, and a Urge portiem of the 
tumor was removed, but on the third day he 
suddenly became comatose and expired within 
a few minutes. At autopsy many oodnlei 
from the sbe of small shot to that of a large 
gnpe were found over the basal dm maUr 
paitlculariy duftcred shout the foTtmlsa of 
exhofthemnialnaTc*. One coold baert the 
tip of a finger into the optic forsmesi, and the 
ortdtal roof everywhere paper thin, wsa coeo- 
aheoit in one area j by s centuneten 
was DO fatim-orbltol mass Several 
pathologuts have stodled sectioca of both the 
main tumor mass and the scattered ooddes. 
They all show the same tumor ti»ac, Iwt to 
date it has not been daialfied, It b most 
likely bxrwever a cacanoma of some onnsusl 
type, postibly metastatic, thoogh a complete 
autopsy did not reveal a pnmaiy iesioo dse- 
where in the body 

Hje remaining patient with a tumor was t 
boy of 15 wbo hao an exophthalmos tnd com- 
plete bhndncas of the left eye. There were no 
other ncurologlcnl findings, md the roaitgoo- 
logical studies of the orHti showed optic 
for amina of equal suc. Nevertheless, It ww 
suspected that be had a gUoma of the optic 
nerve, nd upon operatiaa a laige mass was 
found to obscure the left optic nerve aM 
optic foramen cnmpletdy UTien the 
was Incised preparato^ to hi remoTsl, wt 
granular tissue coxed uotn the op en i n g At 
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Fig I A large, solid meningioma arising from the nght sphenoidal ning produced 
a homolateral non pulsating exophthalmos, shonn here in the patient at the time of 
operation There was a marked thickening of the bone of the sphenoidal wm^ and 
orhital roof The tumor is of the memngothehal cell tj-pe, wnth but little reticulin 
formation, and wath a tendency to form large whorl patterns 


that moment tremendous artenal hemorrhage 
occurred and only after a desperate struggle 
was it brought under control Unfortunatelj", 
no tissue was obtained for histological ven- 
fication The boy’s recover}^ tvas good and 
his c\ophthalmos has receded, probably be- 
cause of the cranial decompression opening 
which ivas made at the time of operation 
Here, then, are 6 examples of unilateral 
exophthalmos w ith other variable neurological 
simptoms, occumng in the presence of a 
vanetj of tumors m or immediate!) behind 
the orbit As will be pointed out later, the 
tumor tj-pe, its exact location, its duration, 
and Its effect on the bones of the cranial 
fossae are matters of importance in an under- 
standing of the mechanism of the exoph- 
thalmos 

Included in this senes are 4 patients with 
aneur}sms One patient, a woman of 48 


years, presented an exophthalmos together 
with other cranial neiw^e sjunptoms which led 
to a diagnosis of a nght sided paratngeminal 
lesion Blood was found in her cerebrospinal 
fluid, and it was beliex^ed that her sjonptoms 
were due to a bleeding aneurj^sm of the intra- 
cranial portion of the internal carotid arter) 
Her protruding eye did not pulsate, and an 
intracranial bruit was not definitely x'cnfied 
She left the hospital without treatment and 
has since died elsewhere wnthout an autopsy 
haxnng been performed 

Another patient, a woman of 41 jears, 
developed a pulsatmg unilateral exophthalmos 
of the nght ej e over a penod of several x ears, 
with no preceding historj^ of trauma to the 
head The ej e protruded markedly, so that it 
was estimated that 50 per cent of the sclera 
was exposed The lids w ere purple, edematous, 
and thickened with a tangled subcutaneous 
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Flf i. Tbi thvtwwt ol tW akr ud ptnfaml bca^ u cS u tlat oi the po- 
(rrix ortiiul area, kKUet iha si (Iv ffebokr raisfiieft ol type 

vUd aitta led tic asderijti^ vucnlir hjimpk^Uc boee Tb* Makr kumj ot 
the txDur u* liwd by Iknoed ud taAaiirbml rrOi, bfe ihit m&J uo ct im an 
c iaap cned c< hrt« pa^hedrel a eti l nftnm atCTS cegi Tha photofiaph c/ the pUnt 
thowa her ctmrtKfan oo ttkAaeja aftp iipcadco. bn thm u ahtady isuted 
rtnji ef the «scf4lhthBn 


™«a of torttxns small vdn*. The idcrtl 
\'e»els were Uife and pulsating There vu 
on]> a slight lij^tatkia of the motioo of the 
eyeball bemever and there iras do 
\TiQal acuity of the affected ejx was 10/40 of 
the left eye *0/50 The sapra-oibital angu 
lar nasal and faaal \Tins were \islble withont 
palpation and rrere as lance as a commoa lead 
pendL There was a thriD and bndt throu^ 


out the iLuD and nght side of the fice The 
eyt acttiall\ botmdrt with the pulse. It was 
imponibte to obDtcrale coinpletd> the pclsa 
tiom and bruit bj digital pressure In the neck 
tbcmgh the patfent stated that when lodi 
pressure was applied she benelf cmiJd no 
tongCT bear the bruit- At operatsoo the right 
external carotid and right ajnuDon carobd 
arteries were ligated after it was found that 
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Fig 3 This meningioma cii plaque of long standing cau'cd a tremendous thicken 
ing of tlic sphenoidal wing as well as of the orbital root and the floor of the middle 
cranial fossa It is a menmgolhelial meningioma of low reUcuhn content, containing 
Iisammoma bodies and showing well defined small whorl patterns The patient is 
shown just before operation, when edema of the lids was so severe as to cover in 
most part the markcdlj exophthalmic left eje 


their lemporan occlusion produced no signs 
of cerebral embarrassment The jugular vein 
t\as unusualh large but the carotid arten nas 
of normal size No communication between 
the two m the neck was seen Followang the 
ligation there was a complete and immediate 
cessation of the bruit, pulsations were gone 
in the cheek, in the angle betw ecn the e\ e and 
nose and o\ er the forehead and the e\ e not 
onh ceasetl to pulsate but it receded remark- 
abh into the orbit 1 he scleral and palpebral 
'essels were greath diminished 111 size and, in 


fact the patients facial exiiression was 
changed in great measure It is possible, how- 
ever, that due to the mana possibilities of 
artenal and \enous communication in this 
patient the internal carotid ma^ eaentualh 
require ligation to gi\c a permanent result 
(Lig 4) 

Two other patients, both men about 
aears old and both with a protruding pulsat- 
ing left c\e had a histon ol trauma to the 
head immediateK preceding the onset of their 
exophthalmos Jhe one patient dc\ eloped a 
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Fl( 4 Aa tjtgrioTgK Mi aaroy^CT— d tte ritfa fytbtliiipttkpt tobwand wfah 

Um poki aod to pcotrode 0Buia97 fram Um orial TlM kaft iapn-«rtalal unkr 
cod eiat, the •rrnUrr tMBfM mama •/ r r InA qq tb* nj^jo bd, tadthadmhy 

p ^ptnh fckra wall lu diktcd mdi, all added to tb* aratoqoe afpaan>c« td 
Uca Thoa^ the a»ct petat <d artaricnfocan caDaxsIndoa a» act detmai a cd . 
llfattao of the right tocaaijo caretM aad p^it dcaal euotid arttrio caaaed 
de a e aa a In tbt proptoab and pronibaaca «l tba rti^ bj d ta etMtku J tba 
load bnft The «pf>er t abotocrapha era tales Men epentjaa tbclDarrtv 
ahov the tBproTBaest afie* QpdM n tW caTortrk 

prominence and polntion of the left eye 4 tkin of the commoo ctxolJd uterv the poitt 
months after ba\mg been struck in the left tions ceased, the nt receded, and the enjorie- 
ocdpltal repoo b} a bnck. He became coo- ment of the aderal and palpebral \tsjeh 
laous of a pouading srhinmj bead noise, dlnppeared without the drveloptaent 0/ anv 
increased on exertion 6 months after the neurmogical comdicatioTU (Fig 5) 
injury and he devefoped a dhJopia on looting The second patient was pinned between the 
to the left, in 7 months. His left e\-e was rery floor of a garage and a motor which fell fawn 
prominent, it pulsated syiKhnxiously with the Its frame while he was working beneath « 
pulse and the sderai and paJpeb^ s’etsds automobOe. In addition to his left sided 
were engorged and tortooua. Following Hga polsating exophthalmos, which developed i 
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Fig 5 Struck in the left occipital region by a bnck, this man, 4 months later, 
developed a left sided pulsatmg exophthalmos, dilatation of the scleral vessels, and a 
loud bruit. The upper pictures show his condition before operation, and the lower 
photographs show his eyes postoperatively when, after ligation of the left common 
carotid artery, his exophthalmos receded, the scleral \ essels returned to normal, and 
the bruit disappeared 


tionth following the injuty, this man had a 
laralysis of vanous cranial nerves, mcludmg a 
iilateral facial paralysis He complained of 
onstant head pains and head noises It was 
leheved that he, like the preceding patient, 
lad an artenovenous aneur}'sm of the internal 
arotid artery and cavernous sinus The left 
:ommon carotid artery was ligated first, and 
i few days later the left external carotid was 
ikewise tied off One week following hgation 
)f the external carotid the patient suddenly 
ost his speech and the power to move his 
ight arm He recovered in 2 or 3 mmutes, 
ind after a period of 5 mmutes again lost his 
speech, which defect has remained permanent- 
iy Upon discharge his exophthalmos had 
improved greatly, and pen-orbital and scleral 
engorgement had disappeared, and he no 
longer complained of head noises, (Fig 6) 
Three other patients were seen, all of whom 
had a umlateral, nonpulsatmg exophthalmos 
without other significant neurological symp- 
toms After careful neurological and roent- 
genological exammation they were believed to 
have retro-orbital or mtra-orbital tumors and 
were, accordmgly, operated upon No tumor 
was found at any place m the an tenor or mid- 


dle cranial fossa nor toward the midline about 
the chiasm and sella and m these patients the 
bone of the roof of the orbit and the sphe- 
noidal wing was only moderately thickened 
In each case the roof of the orbit was removed, 
and m each case the orbital contents rose into 
the decompression opening due to an apparent 
increase of intra-orbital tension No tumor 
within the orbit was found in any of these 3 
patients In each patient decompression of the 
orbit reheved the exophthalmos and restored 
the facial expression to a normal state 

The 2 remammg patients, both with a left 
sided, non-pulsating exophthalmos with scleral 
and palpebral venous engorgement and pupil- 
lary fixation in dilatation, were believed to 
have tumors in the orbit or intracramaUy 
behind the orbit, but both refused operation 
and they have not been seen m follow-up 
examinations 

ANALYSIS 

Six patients have been shown at operation 
to have tumors m or behind the orbit, with a 
co-existmg, non-pulsatmg, homolateral exoph- 
thalmos All 6 showed definite x-ray evidence 
of a tumor, in the thickening of the sphenoidal 
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promipcnce lod pubatkm of the !cft tyt 4 
mneitha ^ter hjit-ing been •trade, in the left 
ocdpiul rcfUQ b\ a brick. He becatoe am- 
idous of a pouiidmg wbimng head nobe 
Increased on eiertioo 6 months after tbe 
injury and be detthnied a diplopia oo tooUn^ 
to the left, in 7 months- Hli left cjt was very 
prominent it pulsated itmchronocsl) with the 
pulse and tlK Kferal and palpebral vcaaeb 
were engorged and tortuoos. Following Itga 


tloo of the common carotid arterv the ptdsa 
boos ceased the eye receded, and the engorg^ 
meet of the adcral and palpebral vesaets 
disappeared without the dcvelopoient of anj" 
nearMogkal compikations (Rf 5) 

The second paoent was piiiDcd between the 
600T of a garage and a motor whkh fcD froni 
Its frame while he was working 
aotomobfle. In atkfitlcn to his leftri^ 
pulsating ciophthalniot, which detdoped i 
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upon exertion X-ray evidence of the aneu- 
r}'sms was lacking in every case, though we 
have seen positive evidence of bone erosion 
and deposits of calcium in other patients with 
aneurysms of the internal carotid In 3 of our 
4 cases the exophthalmos was pulsating, and 
in all the patients the prommence of the 
palpebral veins, the dilatation of the scleral 
vessels, and the increased lacrimation were 
much more marked than they were in the 
patients with tumors Moreover, the exoph- 
thalmic eye was a much more startling object 
to behold Certain other patients who have 
been seen with aneurysms, but without exoph- 
thalmos, have had a papilledema as well as a 
bruit, both of which improved following va- 
rious combinations of carotid artery hgation 
In investigating the reports of others m 
their experience with unilateral exophthalmos, 
one IS confronted by a variety of opinions as 
to the causes of, and the mechanics impor- 
tant in, such a condition Randolph believed 
that sarcoma was by far the most common 
form of intra-orbital tumor, and he cited it 
as a prominent cause of unilateral exophthal- 
mos, but he did not analyze any cases of retro- 
orbital tumors In a senes of 807 intracranial 
tumors reported by Elsberg, Hare, and Dyke, 
15 patients had unilateral exophthalmos 
Of these 15, 10 patients had meningiomas 
There were 2 osteomas, i adenoma, i epider- 
moid, and I “Paget’s disease mth tumor ” 
these men did not believe that venous stasis, 
uhich could be supposed to result from local 
or generalized increase of pressure, is a cause 
of exophthalmos The) never saw such a con- 
dition m any of their patients, and neither 
have w e Such a mechanism has not been sat- 
isfactonly demonstrated m animals in which 
attempts have been made experimentally to 
produce exophthalmos In accord with our 
o\\ n obscn'ations, the} noted that in most of 
their patients limitation of the c^cball uas in 
all directions as a rule, but the degree of im- 
paired motion Mas not neccssanU in direct 
proportion to the degree of protrusion Thex 
believed that the exophthalmos Mas most 
often due to a perforation of the tumor into 
the orbit, thickening of the orbital Malls 
extension of the tumor from the cranial cavitx 
tlirough the orbital libbures or optic foramen, 


or a transference through these openings of 
the increased intracranial pressure Our expe- 
rience with 6 patients completelv substan- 
tiates this ex^ilanation for the mechanisms of 
production of unilateral exophthalmos in pa- 
tients of this categor}' 

The degree of exophthalmos in the presence 
of a meningioma depends upon the degree of 
encroachment upon the orbital space b} the 
hj'perostosis of the bonj" M'alls of the orbit, 
and upon the bulk of tumor tissue M^hich has 
grown into the orbit either by means of 
erosion or through the natural foramina of the 
orbit We can accept, Muthout specific data 
to support such a contention, the theor}" that 
the venous return floM'of blood must be embar- 
rassed to a certain degree under such conditions, 
and that there may M'ell be an mcrease m the 
fibrous content of the fatt}"- tissues surround- 
ing the globe and muscles We do not believe 
that Mueller’s muscle is a factor in the pro- 
duction of unilateral exophthalmos m the 
human subject Optic nerve gliomas char- 
acteristically produce an enlargement of the 
optic foramen through which they may groM' 
forM'ard, but not all optic gliomas produce an 
exophthalmos Though apparently it is not 
commonly true, yet it is possible that a tumor, 
neither meningioma nor optic glioma, max 
produce unilateral exophthalmos M’hen it lies 
behind the orbit Our i unclassified tumor m 
this group caused no bonx’’ change other than 
erosion of the roof of the orbit and optic fora- 
men, through xx'hich openings it grew into the 
orbit, pushing the orbital contents before it 
The closer to the orbit the site of pnmarj 
tumor groxx'th, the earlier xxull be the appear- 
ance of the exophthalmos, and accordmglx , 
the tumor of long standing xxull hax'c caused a 
greater degree of exophthalmos than the tu- 
mor of recent groM th 

bugar and Mexer, commenting upon the 
exophthalmos in the presence of aneurxsms, 
state “Of the scxeral anatomic causes of 
pulsating exophthalmos the most frequent is 
traumatic rupture of the internal carotid 
arterx in its passage through the eaxemous 
sinus ’ Thex point out that ancurx sms max 
be traumatic, luetic arteriosclerotic, or con- 
genital Thex explain the mechanism of the 
exophthalmos as follows 
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Alter rapture o( the intern^ carotid artcr> 
there Is an o\tr6ow of arterial blood Into the 
vencno rinus aith c ona eqaent increaae in the 
\Tnoo» pressure and re\Tml of venous 6ow In 
the ophthalmic >‘cina and their tribntaiks. 
The resulting stasis edema, and Increase In 
blood \'olame in the venous bed produce 
uophthalmos. Through the dilated v en o u s 
channels the arterial pulsation is tranamltted 
to the ejebcit and ormtal tbaues. Since the 
ophthalmic \‘cins are the onlN tributaries of 
the ca\'erDOUs sinus which hai-e no dense 
tissues aronnd them, such as is present around 
the intraaanlal venous sinuses, the> ina> 
dOate and gl\’e rise to the pulaadng large 
^Tnoua masses often seen at the bternal angle 
of the eye, uiualiv conafstiog of the supemr 
ophthalmic \Tin formed b> the union of the 
supra-orbital and angular reias.” 

Cushing and BaUey do not report any 
case of pulatlng exophthalmos m the presence 
of an anglonia arteriale, nor have any patients 
with an arterial or ntdoqs angkana of the 
cerebrum or cerebellum in our senes been 
observed to bare a pulsating unOateral eiopb 
They do pout out, bore\rT tnat 
though DO pulsatioQ is seen In the eye in sudi 
patients, frequently a bruit can be beard when 
the glolU ia aosc^tated when an angioma 
arteiwe b present m the brain, and that 
therefore a unilateral exophthilmoa with aodl 
ble bruit in the globe ne^ not DecestatHi be 
an infailfbie sign of arterioveDons 6stula be 
tween the carotid and ca%’enwai smua. Such 
a matter of differential drignosb b fanportant, 
for the treatment of arterkn-enous aneurysms 
and of arterial or \Tnous angiomaa b qmte 
different 

Smelser produced anphthalroos m UiMuid- 
cctomiaed guinea pigs by the m_fection of 
pituitary extract but unilateral or hflateral 
extirpadon of the cervical sympathetlcraD 
giia (fid not affect the exophthalmoa. Tnese 
■nim«U bad been prepared prevwuily by the 
removal of Moefler’s masde (a lax« mosde 
m the guinea pig) and the exophthalmos per 
listed even after death. Therefore sucti 
exophthalmos could iwt be doc to cootinuoua 
sympathetic stimulation or the direct result of 
conwined contraction of MoeHetis muacle 
He (fid find bowrver a hypertrophy of the 


pcriglohal soft tissues It would be difficuh t 
explain the exophthalmos seen In out pitfcni 
on the batii of cr\Tractisity of the svop; 
thetica, and the mnsde of ^luelleT b too feu 
a structure In man to till the eye oulutn 
and it Beem s improbable that It could oai 
such marked venous stasb by its contractK 
that a fibrous tissue hypertrophy would revil 
Skydsgaard agrees that the exophtiulmc 
present in potlenta with intraaanial tomof 
not due to sympathetic Bthnulalloa. 

Many a nniroJoglcaJ suigeoo hai had tl 
opportonity to observe patients with htn 
cranial tumora and aneuiyims wbo did a 
have an ciophthalmoa Large rctronDrbhj 
tumora, such as those large old chromopbol 
adenomas of long standing that may rese 
lalcrally and anteriorly far beyood the shnp 
confines of the seQi turoca or the kr| 
tumora of the under surface of the tempon 
lobe which push forward toward the orb 
are of common o cru rr en ce, but they do k 
cause unHateral exophthalmos. \ tenit 
(oaease in intraaankl pmsure such as (o 
low) the rafdd growth of certain tononof tl 
posterior oanial fossa, does ooi produce 
unllateTal exophthalmoa. Other posdbl 
causes for the exophthalmos having bcM efis 
inated, one roust always suspect a retro-orb 
tal tumor either confined within the Intn 
cranial canty or actually growing Into ti 
orbital space or an arte™\Toous aneuirro 
If the lesion be a tumor there will csutlo i 
confirroatOTy roentgenological CNhience if 
be an anem^rBm, there may or may Dot i 
roentgenological findiagB, thim wID us n a ll v i 
a bnjit on the ln\nlvcd tide, there may fce 
history of trauma and there b a striLiD 
engorgement of the palpebral and sceral 'v 
lela. The exophthalmos will more than liti 

F iulsatc when an aneurysm b present, wterei 
t win be DOD-pulaating whm caused b\ 
tumor 

The treatment of unflateral cmphthalmo 
whether due to tumor or aneuiystD biurgio 
The tumor must be remowd as completel 
as poitiWe, both iti intracranial and intn 
orfattal portiona, and all booe which has bee 
Invaded must be removed, where this h f®* 
ble to prevent a recarrence. The [J 
moval u especaallv important where a falri 
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E ver upce the more recent wjtk on the 
tbenpeatic »ctivit\ and mode of ac 
. tion of aqlfanOamMe there bavt been 
\-arioos reporti on the effect* and 
methods bj which «nlfTiniTpM<» achieve* h* 
rejolt*, for the most part, on beta hemolytic 
ttrcptococcL AH author* h*\-e itreued the 
fact that there U no bactericidil effect in the 
aettse that an antiaeptk Uhe kodioe mtgh r at 
tack infective organ ten*. Thli we feel ha* 
gi\Tn nse to the general Improrion that to or 
der to be effective m a *pcafied local area, 
rolfanflamide most be giren fntemlcally’ It 
n OUT iiapre*B2on not jy'et detodldv proved, 
that when nlfaafltmkie can be utlUM \o~ 
calJ>— ruch a* In the pentooeal cavity— and 
the coQcentratuQ maintained at the proper 
letwl the tame therapeutic rcfolt and even a 
better resolt may be <^tatoed than by Its pore 
p.ttendc ose. 

Long and BQii (7) to one of tbor original 
artldcs ihowcd that dlfanSaniide to citato 
coQCSitratloQs when placed to contact with 
cultorei containing hemolypc ttrepto- 
cpccn* dehnStely inhibited mulUf^KatioD ot 
the organ lima 

Colebroot and Kenny (j) have pointed out 
that the aermn of a patirat 01 with *trepilo- 
coax pncrpeial aepm become* Increaai^y 
bactertoata^ to the organlfin after mult^e 
dose* of prontosiL Long and Bliss were on 
phle to verify this work, partly due to the fact 
that human *enim U dten bacteriodal to 
ftrain* of itrcptococd. It Is probcdile that 
statement* *a^ a* that of Colebrook and 
Kcnn\ have been to a great extent reiponjible 
for the lack of utiliiatwn of inlfanftamide a* a 
local agent in the treatment of varkias Infec 

tVXL*. 


Frao Um hnxsl Urrtatl HalxTt Taatamtdm, li I>,*b! 
liiae f > — will— 1 at U* UdaMicn H w piK t Pitta- 
taeiW r«a«>t>uu 


Doma^ In to* original paper made note of 
the fanportance of nbagocyto*!* In the ictfao 
of sulfanHamMe. Levadid and Viiioua *1 
trlboted thi* Increase In pbacocytota to the 
Interference with the bacterial am*ule fonm 
tion. 

Long and Bliss (8) condnde that there Is no 
bactmodal effect to the action of 
msde and moreover definitely decide that the 
aeruma of patkota treated with aolfanlliLmlde 
exert htlle If any bactericidal effect on beta 
hemolytic itreptococd. They {eel that there 
ia a dAalte bameriostatic effect in tht as weQ 
as Iff fjtf 9 and ascribe to phagocytosis the 10 
called cleazHTp r6Ie. 

The fimdameotal obamadoos of Manhall 
ihow that nlfinlLaiinde is qultkly tbsorhed 
when it li administefed onDy or pareatenlly 
He has ihown that it beoptnes dhtrllntn 
with tQrpnstog unifomLlty throo^iotit *11 
the tinaea, todadlng the tlsraes of the b 
fected rite. 

Colebrook, Buttle, and Ollcara (:) hart 
defimtelv shown that it made no csaentbl 
difference whether the lullanllamide-iada 
Uood was obtained from a treated pa tfai t or 
throoxh the addibon of the chemical to dot 
mal uood- They both had the property to 
kill beta hanolytic streptococci nod pre%Tiit 
their mnldplicatioo in vUr* 

J S Loriwood (5) ha* beontlfully donoo 
stiatal that phagoevtosi* Is not n: cowry 
(Iff vllr# at ieut') to intericre with bacterial 
growth. Interference takes place to the same 
extent fa human serum wiuci cDOtalni no 
phagocyte*. Morterm be ha* also shown 
that the presence of peptone I* Important In 
the action of solfanflanilde. He thus coo 
daded that sulfsntlamldc- act* upon 
lytic ■tr c u tocDcd by Interference with their 
protein d^jesting mechanism. Thii accounts 
for the fact that folfanflsmlde fa of greatest 
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value in lesions m whicli there is a minimum 
of tissue destruction 

In a later rather extensive and detailed re- 
port Lockn ood (6) comes to the following con- 
clusion “It IS possible that sulfanilamide 
combmes in some way with the free ammo- 
nitrogen of protein degradation products and 
renders them unsuitable for bacterial utiliza- 
tion”, thus allowing the bactena to die liter- 
ally b} stanza tion This concept vould ap- 
pear to explam nhy the sulfanilamide com- 
pounds are active only against certain organ- 
isms It begins to appear that sulfanilamide is 
not so much specific against any organism 
per se as it is particularly beneficial against 
any organism which is not protected by a 
strong wall composed of proteolytic products 
Thus it IS known that sulfanilamide is not effec- 
tive agamst hemolytic streptococci in abscesses, 
but mav be effective against staphylococcus 
m the presence of a staphylococcic cellulitis 
This prelimmarj' survey bnngs us to our mam 
thesis 1 e the local applicalton of sulfaudaimde 
to the healing of infected tissues Wc have tned 
to brmg out the fact that the mam idea of sul- 
fanilamide therapy is to secure an effective 
concentration of sulfanilamide or possibly a 
direct derivative at the infected site We rea- 
son then, that sulfanilamide should be utilized 
locally m high concentration whenever prac- 
tical We cannot understand why this partic- 
ular phase of sulfanilamide therapy should 
have been pushed into the background If 
unmodified sulfanilamide is the effective agent, 
one should logically be able to utilize it in this 
manner and if an oxidation product is the ac- 
tive agent, there is no reason why this cannot 
be iormed m a wound such as a granulatmg 
cavity or inflamed pentoneal surface If Lock- 
wood’s experiments have good foundation, 
and we have every reason to beheve that they 
have, then the most important aim m paren- 
teral therapy is to get a high concentration of 
sulfanilamide at the infected site Surely this 
can often be obtamed more easily by local in- 
troduction than by the systemic route 
It occurred to us that the pentoneum would 
be an ideal site to test this theory If, on en- 
countermg a diffuse or localized peritonitis at 
operation, one could instill sulfanilamide in 
the form of a crystalhne product before closmg 
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the pentoneal cavity, one might then have a 
definite protection against the further spread 
of the process, provided the focus were re- 
moved In no way do we wish to deprecate 
the valuable effect of suKamlamidc given sub- 
cutaneously in the treatment of pentonitis, 
for we know it to be of inestimable importance 
However, it is our feehng that sulfanilamide, 
when introduced mto the pentoneal cavity m 
the form of a cr^'stallme powder and subse- 
quently reinforced by subcutaneous introduc- 
tion of a o 8 per cent solution of sulfanilamide, 
IS a defimte advance m our armamentanum 
against the ravages of pentonitis We know 
certainly that the sulfanilamide introduced 
into the inflamed pentoneal cavity of humans, 
permeates the tissues rapidly and is found m 
the blood stream soon afterward m a fairly 
high concentration It is m aU probability 
re-excreted mto the pentoneal cavity as well 
as other tissues Inasmuch as the number of 
cases of generalized pentonitis any one man 
can have is hmited we felt that if we could re- 
produce m rats the conditions found m human 
pentonitis, we might have some justification 
for our clinical impression, and thus perhaps 
encourage others to utflize sulfanilamide m this 
way 

In our expenments we have made our prob- 
lem rather diflficult by selectmg no particular 
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TABLE L-THE EFFECT OF SmCLT-OrtOUS IXJECnO\ OF POSTmT COT.HnU3 AND 
SUU-ANILAMTDE PCmUER INTO THC PERnONEAL CAVnV OF E-Vre, DURING 
THE rauOD OF FEBRCARV I IMO TO JUROI U IWO 
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TABLE I— THE EFFECT OF SIMULTANEOUS INJECTION OF POSITIVE CULTURES AND 
SULFANILAMIDE POWDER INTO THE PERITONEAL CAVITV OF RATS, DURING 
THE PERIOD OF FEBRUARY 1, 1940 TO MARCH 14, 1940— Continued 


No 

1 

Date 

of 

injection 

Culture 

Amount 
c cm 

Sulfanilamide 

Result 

Postmortem 
examination ' 

Postmortem 

culture 

Amount 
in m^m 

Route 

31 , 


B coU 


None 

mm 

Dead 

Peritomtls 

B cob 

32 

•-2 1-40 

B coll 

Si 

50 


Dead 

Pentomtis 

B coll 

33 

a--28-4o 

Strep B coli 

1 

None 


Dead 

Peritonitis 

Strep B coll 

34 

2 -- 38-40 

Strep B coll 

s 

50 

25 

■ 

Living 



35 

3 -^r 4 o 

B coll Strep 

1 

■ 

None 

■ 

Dead 

Foul peritoneal exudate 

B coll 

DIpIococd 

Strep 

36 ' 

1 

3-0-40 

1 

B coll Strep 

OJ 

7 S 

75 

75 

I p 

Li^^ng 



37 

3-10-40 1 

B coll 


None 


Living 



38 

3-10-40 ; 

B coll 


75 

I p 

Dead 

Pcntonitis 

B cob 


3 - 12-40 

Strep B coll 


None 


Dead 

Peritonitis 

B coll Strep 

■ 

3-12-40 , 

Strep B coll 

0-4 

75 

75 

I p 

Dead 36 hour* 
later 


B coU 

41 

3-14-40 

Strep B coll 1 

04 1 

None 


Dead 

j Pentomtis 

Strep B cob 

42 

3-M-40 

Strep B coH 

04 1 

75 

75 

I p 

Li\lng 




Strep j streptococcus 
I P rntrapentooeal 


organism Cultures were taken from the aspi- 
rated contents of acute suppurative appendices 
or from the pentoneum of peritonitis cases 
We felt that the human pentoneum has no 
chance to select the particular organism which 
mvades it and m this sense we might repro- 
duce the situation m the rat Thus, varying 
amounts of different cultures were injected 
mtrapentoneally into two rats, one of which 
was given a sunultaneous intrapentoneal m- 
jection of sulfanilamide suspended in saline 
The control rat was given a corresponding 
amount of sahne mtrapentoneally to equalize 
any factor of dilution The results are tabu- 
lated m Table I 

In this senes of 42 white rats injected sub- 
cutaneously with varymg amounts of cultures 
consistmg for the most part of Bacillus cob, 
Streptococcus nonhemolyticus, and gram posi- 
tive diplococa, 20 of a possible 21 unprotected 
rats died in vanous stages of pentomtis In 
contrast to this ii of 21 rats protected by m- 
trapentoneal sulfanilamide hved indefinitely 
One rat died m convulsions, apparently from 
an overdose of sulfanilamide and 1 died 36 


hours after the unprotected rat We empha- 
size that the conditions of the experiment 
were rather severe masmuch as a vanety of 
organisms were mtroduced and the strepto- 
coccus was at no time of the beta hemolytic 
tjqie Perhaps if only one organism were used 
the results would have been even more strik- 
ing The results are expressed in Graph i 
In the second phase of the study an even 
more rugged type of experiment was set up 
An attempt was made more faithfully to re- 
produce the situation met with in human pen- 
tomtis In other words sulfanilamide was not 
mtroduced for varymg lengths of time follow- 
mg the intrapentoneal injection of mixed cul- 
tures and consequently a pentomtis of vary- 
ing duration was present when sulfanilamide 
was mtroduced Another vanation was m- 
troduced m that, m addition to instiUmg the 
drug mtrapentoneally another rat was utffized 
for the subcutaneous admmistration of a simi 

If ? if “ade to show 

that the mtrapentoneal route has advantages 

or disadvantages over the subcutaneous route 
m the admmistration of sulfanilamide It 
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T^LE IL-THE INJECTION OT DrntAPEIUTONE.U, SUUANIUUIIDE POWDER AND 
SULTANTLAiUDE SOUmON IN ADVANCED PXS nONm S OT RATS, DURING 
PERIOD OF IIARCH 2J WO TO APRIL li, IW 
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TABLE II —THE INJECTION OF INTRAPERITONEAL SULFANILAMIDE POWDER AND 
SUI FANILAMIDE SOLUTION IN ■\DVANCED PERITONITIS OF RATS, DURING 


No 

Date 

Culture ^ 

\mount 

can 

Dura_ 

Sulfoiulunide 

Result 

Postmortera 

exacnination 

Postmortem 

culture 

pcrilo- 

mUs 

Amount 
in ED^m 

Route 

io 

4-3-40 

H coll Strep 

0 as 

6 hrs 

80 

So 

3^ hr 
inlerv'als 

■ 

Linnc 



71 

4-2-40 

U coll Strep 

oas 

6 hrs 

80 

S Q 

Dead 30 hrs 

Early pcntomti' 

Bmd 

B coh Strep 

i 

4-3-40 

Strep B coll Entcro 

B p>oc>4neus 

03 

6 hra 

None 


Dead 4-13-40 
(a daj’S longer 
than S Q ) 

Abdominal wall 
abscess 

B coh 

B pxocj'aneus 
Entcro 



B p>‘o<yicetts Strep 

B coll Enlero 

03 

8 hrs 

80 

80 

So 

40 

40 

4-12-40 

I P 

Dead a-io-40 
(0 das'! longer 
than S Q ) 

Pcntomtis-ab'cesB 

B coh Strep 

34 

4-3-40 

Strep B coh Entcro 

B p>oc>‘ancu5 

03 

8 hn 

80 

80 

80 

S 0 

Died in 34 hrs 

Peritonitis 

Entcro B coh 

B p>oc>'ancus 
Diplococa 

25 

4-4-40 

B coll Strep, Entcro 

03 

8 hrs 

None 


Udns 



36 

4-4-40 

n coll Strep Entcro 

0.3 

8 hrs 

80 

80 

34 hr 
iDtcr%*aLs 

1 P 

Lmng 



37 

4-4-40 

B coU Strep Entcro 

Os 3 

8 hrs 

80 

S Q 

Died 34 hr* 

Sc\fre pcntonills 

Strep B coh 
Entcro 

3 S 

4-6-40 

B coll Strep Eotero 

0 5 

1 30 hrs 

1 

None 


Died 4-30-40 
(O das's longer 
than 5 Q ) 

Sen ere pcntomlis 

B coli Entero 

30 

4-6-40 

B coll Strep Fntero 

OS 

30 hrs 

So 

80 

34 hr 
inters-nU 

I P 

1 

Lued 

! 



30 

4-6-40 

B coll Strep Entcro 

05 

30 hrs 

So 

80 

S Q 

Died 4-11-40 

Penionllis 

B cob Entero 


4-6-40 

B coll Diplococd 

0 5 

la hrs 

None 


Died 34 hrs 

Pcntonills 

B coli 

Gram positive 
diploCOCQ 

33 

33 

4-8-40 

B coll Diplococci 

05 

13 hrs 

80 

I P 

Died 34 hrs 

Peritonitis 

B coll Fnicro 

4-^40 

B coll Diplococd 

05 

13 hrs 

80 

S Q 

Died 34 hr* 

Pcnlonltis 

B coh Entero 

34 

4 - 10-40 

B coll Strep. 

0-1 

16 hrs 

None 


Died 4-5-40 

Localised pcntonilis 

None 

35 

4-I>-iO 

B coU Strep, 

0-4 

16 hrs 

80 

I P 

Li%*cd 



3 ^* 

4-IQ-40 

B coll Strep 

04 

16 hrs 

^0 

S Q 

Lived 



3 

4-13-40 

B coll Strep 

OS 

6 hrs 

None 


Died 34 hr' 


B CT 1 S rrp 


4-1 <-40 

1 B co’i Strep 

0 5 

6 hrs 

40 

40 

34 hr 
iDter\*nU 

I P 

Die! 4-16-40 

Pcritomtis 


3 ) 

4 - 13 - 4 *' 

n CO 1 

c 5 

6 hrs 

40 

40 

4 hr 
interv al 

S Q 

Died 4-1''' 40 
(lutd 4* hi^ 
loarer than 

1 I ) 

Marked plas ic 
exudate 

^^9 

40 

■ 

iSB 

> B CO j Dip’ Ktxn 

B PP'CTI’* U 4 

OS 

0 hn 

Ntnc 


D rd 

1 Pento jli j 

' 1 

1 I cr j 




0 Kt 


4 hr 

irlrn*!!* 




I cnttv^iUi 


L c h 

h 'jr-cji-rj 


5 0 StJcutiac d* 
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TABLE n.— THE INJECnOV Of E4TRAPEWTCNEAL SOLE ANILUi IDE POTVTIR ASD 
SULEAKTLAMIDE SOLCTIO'? IN ADVANCED PERTTOVTnS OF RATS, DUREsO 
PERIOD or UARCH 2J IWO TO APRIL 2*. IMO— CooUooed 
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TABLE n —THE INJECTION OF INTRAPERITONEAL SULFANILAMIDE POWDER AND 
SULFANILAMIDE SOLUTION IN ADVANCED PERITONITIS OF RATS, DURING 

PERIOD OF MARCH 23, 1940 TO APRIL 28, 1940— Continued 


No 

Date 

i 

CuJturc 

Amount 
c cm 

Dura 
don of 
pento- 
mUs 

Sulfamlamide 

Amount 
' m 

1 

1 Result 

Postmortem 

examination 

1 Postmortem 
culture 

(36 

4-ct6-‘40 

B coll Strep 

0 s 

S hrs 

7 | 

4—36—40 

LP 

Living 



67 

4—36—40 

1 

B coh Strep 

OS 

S hra 

75 

4 - 3 i ^40 

S Q 

Living 



68 : 

4-18-40 ' 

B coU Strep 1 

0 S 

6 hra 

None 


Died 4-2p“40 

Peritonitis 

B coll Strep 

69 

4-38-40 

B coli Strep 

o S 

6 hra 1 

80 

I P 

Died 4-39-40 

Pentomtis 

B coll Strep 

70 

4-38-40 

B coll Strep 

o S 1 

6 hra 

80 

S Q 

Died 4-39-40 

Pentomtis 

B coll Strep 


S Q »ubcuUneous 


should be stressed that a pentonitis of 4 to 20 
hours’ duration m a rat of 150 to 200 grams is 
comparable m seventy to one of days m a 
human bemg It also should be emphasized that 
many of these rats were already extremely lU 
when the sulfanilamide was mtroduced Oc- 
casionally an untoward result occurred, such 
as an unprotected rat hving while the rat with 
sulfamlamide died We cannot always explain 
such results The vanation m mdividual rats 
and susceptibihty to dosage of sulfanilamide 
probably are factors These results are tabu- 
lated m Table II 

In this experiment the abihty to save the 
treated rats was not as great as we would have 
liked However, of a possible 24 rats protected 
with mtrapentoneal sulfanilamide, there were 
17 good results (10 of the rats lived mdefi- 
mtely) More detailed treatment would prob- 
ably have been even more productive of good 
results The subcutaneous route showed some 
degree of curative value also, but not to the 
same extent as the mtrapentoneal route In 
this phase of the experiment, of 24 rats pro- 
tected with subcutaneous sulfanilarmde there 
were 7 good results (5 of which hved mdefi- 
mtely) In the control rats, of 22, i rat hved 
These results are shown m Graph 2 It should 
be re-emphasized that this was a rather ng- 
orous expenment, pentomtis had aheady set 
m for a varying number of hours and the ani- 
mals were already qmte sick when they were 
treated 

In summanzmg expenment 2 the general 
effectiveness of sulfanilamide can be shown 
(Graph 3) Thus of 48 rats given sulfanila- 


mide either mtrapentoneaUy or subcutane- 
ously from 4 to 20 hours after pentomtis had 
set m there were 24 good results 

The final estunate of this therapeutic meas- 
ure rests with its tnal m human patients who 
have fallen victim to diffuse pentomtis We 
must reiterate that our expenence has been 
very small There have been m all only 4 
cases of widely different vanety m which it 
has been utilized None of these cases neces- 
sarily proves anything with the exception of 
the fact that sulfamlamide which is mtro- 
duced mtrapentoneaUy is m no way locally 
destructive or harmful to dehcate tissue 
such as the serosa of bowel 

SUMMARY AND CONCLUSION 

Most of the papers which have been wntten 
to date have emphasized the use of sulfamla- 
mide m a systemic manner The mam pur- 
pose of this work is to show that sulfamlamide 
acts locally even though mdirectly m some 
fashion which is not yet clear If sulfanilamide 
can be apphed to a local area and kept m con- 
tact with this area, it is taken up by the tissues 
and permeates them thoroughly This is evi- 
denced by its detection m the blood m very 
appreciable quantities foUowmg mtrapento- 
neal implantation m humans Traces can 
even be detected m the blood stream foUowmg 
local apphcation to a granulatmg wound such 
as a vancose ulcer We have demonstrated 
this fact m human bemgs to our complete 
satisfaction 

We feel that the pentoneum is an ideal site 
for the local use of sulfamlamide At opera- 
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admit defeat Sulfamlamide given mtrapen- 
toneally and subcutaneously m adequate dos- 
age gives the surgeon a positive weapon with 
wbich to fight tins insidious infection and 
with which to meet it on perhaps shghtly 
more equal terms 

Case i M P , aged years, female, was ad- 
mitted to the hospit^ February 24, 1940, operation 
was done February 24, 1940, and she was discharged 
April I, 1940 Patient gave a history of abdominal 
pam which had been present 3 days 

Physical examinabon showed a very sick child 
with abdomen generally distended, rigid, and tender 
Penstalsis was absent Temperature was 103 6 de- 
grees, pulse, 160, respirations, 35 The white blood 
cells numbered 50,153, polymorphonuclears, 93 per 
cent, lymphocytes, 3 per cent, large mononuclears, 
4 per cent 

At operation there was found a diSuse purulent 
peritonitis The appendix, perforated and pomting 
up under the liver, was removed, Penrose drams 
were inserted, and 15 grams of sulfamlamide was 
placed m the peritoneal cavity before closure Cul- 
ture from the peritoneal cavity showed the Bacillus 
coll and the streptococcus 

Convalescence was stormy and patient was given 
4 grams of sulfamlamide daily m 24 hour periods for 
7 days 

Following this she was given sulfamlamide by 
mouth i-iio grains three times a day for 2 days On 
discharge the wound was healed and there was no 
evidence of residual abscesses 
Case 2 MR, aged 45 years, female, was ad- 
mitted to the hospital, April 24, 1940, operation was 
done April 26, 1940 In hospital at present May 24, 
1940 

In the past 10 years patient had 5 laparotomies 
for pelvic disease The last one, one year before ad- 
mission, was performed to relieve intestinal obstruc- 
tion Patient had partial intestinal obstruction when 
admitted After Wangensteen dramage and intrave- 
nous glucose, laparotomy was performed The bowel 
was so thinned out and adhesions so firm that the 
bowel was opened m 3 places There was gross con- 
tamination The obstruction was relieved and an 
ileostomy was performed Sixty grains of sulfanila- 
mide were placed in the pentoneal cavity before clos- 
ure Peritoneal culture showed Bacillus coli, strep- 
tococcus, Gram positive diplococci. Gram positive 
bacilli Blood sulfamlamide taken the following day 
showed 5 7 milhgramsper 100 cubic centimeters She 
was subsequently given sulfamlamide subcutaneously 
in addition 

There was little temperature rise and convales- 
cence has been remarkably smooth, except for the 
ileostomy opening which has not yet closed 

Case 3 Dr M M , aged 26 years, male, was ad- 
mitted to the hospital May 20, 1940, operation was 
performed May 20, 194O) and he is at present conva- 
lescmg 


Patient had an appendiceal abscess drained 3 
months previously and a persistent fistula remamed 
Several hours before admission patient had abdomi- 
nal pam with emesis, rise m temperature to 102 de- 
grees, pulse 140 A diagnosis of intestmal obstruc- 
tion was made The white blood cells numbered 
18,200, polymorphonuclears, 84 per cent, lympho- 
cytes, 15 per cent, and mononuclears, i per cent 
Sedimentation time was 19 minutes 

At operation the free pentoneal cavity was en- 
tered into, the obstruction was relieved, and a pus 
pocket encountered Gross contammation was pres- 
ent The tenmnal ileum was suggestive of regional 
enteritis The appendix appeared to be mvolved in 
an acute process and was removed The fistulous 
tract was cut across Forty-five grains of sulfanila- 
mide was introduced before the wound was closed 
The abdomen was closed with drainage 

Culture from the peritoneal cavity showed Bacil- 
lus coll, streptococci, and Gram positive diplococci 
Convalescence was uneventful and on the third 
day after operation, the temperature reached nor- 
mal Forty-eight hours after operation the blood 
sulfamlamide determination showed a trace present 
Case 4 W A , aged 43 years, was admitted to 
the hospital, March 13, 1940, operation wasperformed 
March 13, 1940, and patient was discharged March 
26, 1940 Diagnosis acute gangrenous appendicitis 
Patient gave a history of 36 hours of generalized 
abdommal pain localizing m the nght lower quad- 
rant, for which castor oil, epsom salts, and ex-lax 
were taken Vomiting occurred twice 

Physical examination revealed generalized ab- 
dommal tenderness, rebound tenderness and ngid- 
ity, moderate distention peristalsis, absent The 
temperature was 100 8 degrees, pulse, 100, respira- 
tions, 20 Urine was negative on analysis The 
white blood cells numbered 16,300, polymorphonu- 
clears, 94 per cent, lymphocytes, 6 per cent. 

At operation the peritoneal cavity was found to be 
filled with milky fluid, which had some odor Nc 
gross perforation was noted, but the appendix was 
gangrenous and nas covered with exudate The 
bowels were diffusely reddened Culture was taken 
The appendix was removed and 15 grams of pow- 
dered sulfamlamide was inserted into the peritonea! 
cavity at the site of appendectomy One Penrose 
dram was utilized The peritoneal swab was aUowec 
to dry and was not planted untd the next day The 
final report was no growth Blood sulfamlamide was 
24 hours after, i milligram per 100 cubic centime- 
ters, 48 hours after, faint trace 

The patient had an uneventful convalescence ane; 
ivas discharged on the thirteenth day 
We feel that this patient had peritoneal contami- 
nation but the swab was permitted to dry before 
planting and thus the laboratory proof is lacking 

Thanks are extended to Dr H Frankenstein for the use 
of his cases, to Dr K Yardunuan, pathologist, for his inti 
mate advice and co-operaUon, and to Miss Rhea Klem foi 
her bacteriological studies 


Gnpb *. FjT » Tfny t «. 

tloa, If one encounten a difoae perltonitu, 
culfanlUmlde powder in the dosage of i to 4 
grams can be pUced in the pentoceaJ cavity 
after retoovil of the foois and before ckisare 
is carried out 

Our experiment! with rats aJttwvrtgh by no 
means condoslve abow some degree of protec 
tion afforded by intrapentoneal impUntatloo 
of tulfanllamtdf, Tbe ffixt experiment In no 
way settles the contention that the hfm-firfl 
effect of tolfanHainkle was doe to Its local 
effect although wo lean to this explanatfen. 
However more experiments are being con 
ducted to prove this pomt "Ilie second ex 
pcnment tends to rrmnrm in a nnall way that 
intrapaitoiKal sulfanPamlde has aocne advmn 
tage over the parenteral method suggesting 
that the action u more than that of absorptun 
tiH svxtemlc action, and probably doe to sul 
fanllamlde actun became of Inaease In the 
drug concmtiadoD at this pomt. We arc rare 
of one fact, and that IS that intraperltaneal suh 
fanffimide Is not irritating to the peritoneum 
and apparently is not harmful to the IndreW- 
uaL We feel It Is advantageous to be able to 
obtam a high amcentration of tulfanflamlde 


Onf^S. Snaaajy c< Rifvrtnrvt a 
in the perltoDeal cavity at tbe fame of and bn- 
methatay foUowlag opemtloc. We most en- 
that m the boxnan ooe 
depend os the one msdllstkism inta^to- 
neal sulfanllatnlde. This most be bmnematdy 
augmented by rabcutaneoia ■ntf.nrumtflr- 
Ravdm has shown a remarkably low mortal 
Ity rate in the treatment of all types of acute 
appendldtis since tbe sabcQtajieoQS use of lul- 
finOamiile has been introduced. Wc fed that 
this is a deSnJte forward step in the trestrnent 
of peritonitis. It is our opis^ that tbe intro- 
duction of powdered suUanllamide bto the 
perttoneaJ cavity at operation after tbe re- 
moval of the offoidlng focus will result in tn 
even lower mortality rate. This procedure fa 
not offered as any substitute for time honored 
and well establlffied methods which are utQ- 
ixed in tbe treatment of paltonltii, but 
merely as an additional weapon in the a»- 
■tant struggle against thti dread (hsease. 

Jfany tfies we have stood by the beddde 
feeling terribly belpleas In tbe presence of a 
•lowly advancing diffuse penti^tii, bojrfng 
against hope rh«t nature s defaises would be 
abk to stem this awful bvader Too mray 
times the invader woo and we have had to 
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THE TREATMENT OF ACUTE APPENDICITIS IN A 
MUNICIPAL HOSPITAL 


JOHN BURKE, MJ) «i>d BORAGE 

AS a rule, the patient imdergoma 
/\ treatment In tbo average mumapal 
/ \ hospital U Ici a more advanced stage 
of d ne aa e at tbe tjm^ of hii boq^Ital 
admlsion, and, as be Is from the so called 
“niu i tt-pcivfleged group is osually In teas 
satisfactory physical condition at the ooset of 
his daeas e - For these reasons, we felt it 
worth-while to report tbe results of the treat 
ment of acute ao^didtis In tbe period 
1935-1940 at the Edward J Meyer Memorial 
Bospit^ This hospital U operated by the 
Gty of Buffalo and is a generml hoapital of 
I 063 beds. The papents, in the vast majonty 
receive wme form of aty or county aid 
Patients paying thdr own Iiospital bOls con 
fUtutc not more than 5 per cent of the pa 
tient total Therapy was carried out by the 
attending or the resident ondcr the 
direct supervision of tbe attending staff so 
that tbe study represents the work of a Iiirfy 
large group of surgeons. The basic therapy 
and operative technique how e ver efid not 
vary signihcantly daring tbe penod of this 
study Radkal therapy was carried ont except 
in a few instances m whkh the condition of 
the patient did not permit it Frank appen 
diceal abecaset were also treated ennserva 
tivdy until an optimum time for operation 
was reached. Durmg this jjenod 5S7 patients 

FrvB CW tmival %tma td da Idwwid J iltjtr UtmaU 

n , » 'a U ad tlH d S iMj CbIiijkj «{ B«Ctk> 

Sdnd^UaliciM 


F KUHN ^LD Bnfftlo, New Tork 

with acute appendldtls have been treated. 
In tMs study do case was accepted ti one 
of acute appeztdidtis without confinsatioo 
by tbe pathologiit, except Lboac cues of ip- 
pendlce^ abacm in which the appends tu 
not removed. 

ACUTE KONTOJOEATED ArrENHiaiB 

Three hundred and forty cases of aente 
Donperforated appendiatii were treated 
during this penod. with t deaths, or a imr 
tality rate of o 58 per cent Both of the* 
deaths o ccuT Tcd during the first jear of thh 
study One of these patients raffered a pot 
mooarv embolism on hii seventh postopeia 
Uve day his seconri day out of bed, nic other 
a rhilrl was suffering from measles at tbe 
time of the appencDdtis attack, and died cn 
the foorth pewtoperathe day with a cftnifil 
diagiioaU of g e u c ia liied pentonlta. 

In thi* group Bur gci y was carried ont nn- 
mediately follcrwing admiMinr and diagnoBt, 
except in a few iiHtaoces wherein itplenhh- 
ment of ftmd lost was considered advisable. 
The operation was performed In aB cases 
within IS hours of hospital admission- Bith 
rare exceptio ns the McBumey inoskm was 
used with or without the B eir cTtenawn, Gas 
and ether anesthesia was used In 318 case% 
spinal anesthesia in 18 and local anesthesia m 
4 cases. Both deaths occurred In the first 
Morphine was given after open tico as need» 
Fluid requirements wm met by oral sd 
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In the cases compiled from the hterature 
(i) a total of 4,344 were perforated, or 20 96 
per cent of the acute cases In our senes 187 
cases were perforated, or 35 4 per cent of the 
total This would seem to mdicate that ap- 
pendiatis is seen m graver form in the 
mumapal hospital The usual causes of pro- 
crastmation and purgation are, as usual, 
responsible 
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Perforation with ktcallxed peritomtu oc 
cttrrcd In ^ cw*. Of thoe 39 regrye r ed and 
5 dkd, a mortaBt> of n 3 per cent The 
cauae* of death were (t) gei^ralked pen- 
tooftli m 4 caacR— aoto^ (a) kMalued 
peritonitis with maitive intra abdominal 
beinoiThage 1 case— confirmed at antops) 
Drainage waa oaed m 14 caaet, with 3 deatti^ 
a mortahty erf 1 a 5 per ctnL No dramage waa 
used In 16 case* i death ocanred or a 6 3 
per cent mortality 

In these case* it u more difficult to aasav 
the rhle of drainage aa it wa* asually cmpktjrd 
In the presence of small coHectioas of pua or 
Dccrotk matenaL 

In r£*um£ aa to perforation with pentooltls, 
there was a total of 137 casea with 18 deaths 
or a r4.i per cent mortalit} 

PEUOIATION wmi ABSCESS EOaMATIO’* 

Our treatment of perforatkra with abtccas 
formation (the preaence of a mass at the t»iT»» 
of admisskio) has been definitely cooserva 
tlve Fabenta were not operated upoa uotO 
their eeneral condition wu satisfactory and 
it was evident that the abscets will wia soffi* 
dently firm to permit its indDon withont mk 
of fuAher pentonetl oontamioation. linuU 
tkm of fiuida b> mouth and parenteral fluid 
adminiatratkin together with adequate dotes 
of momhine were emploj'ed according to the 
condition of the patirat Here again, blood 
transfoaiocis have been used with Increiumg 
freqnencj Drainage has been earned out aa 
an crtraperitoneil procedure either through 
the abdominal wall, rectum, or vwgina, aa the 
occasion has indicated Tta detailed treat 
ment of the appendiceal and poatappendiceal 
abscess will U diacuawd in a later paper 
The appeodiiia retacned at the time of drain 
age only when it b caiHy accenthlc and when 
ita removal can be earned oat without fear of 
breaking down the absccas wmIL AH paticnti 
whose appendices had not been reroosrd were 
Informed of thb and requested to return In 
8 to la weeks for appendectomy 

Absceu was pcetent in 57 cases. Of these 
7 died, a mortality of la per cenL 

The f iiii»s of death were (i) GeneraDied 
peritonltb— a cases (do autopsie*— appen 
deciomy performed in both instances) (a) 


postoperative abode— a cases (i boy ignj 
4, did not r eco v er from the anestb^ lal 
died 4 hour* after operation Tbc other patleat 
died within the first 14 hoan) (t) wooud 
cfisniption with secondary bemoTihige 7th 
postoperative day (no autopsy) (4) acau 
cardiac dlbtatioci induced bj lamnn 
sixteenth postoperativt cby (no autoprr) 
(5) pulmonary cmboliim, deventh day (no 
auto^H}) 

Aa oor mortality rate for the treatment of 
abscess b somewhat higher than the aiTragc 
of the reported senes, we are Indmcd to thmt 
that errors in judgment or technique are th 
responsible factors. Omission of appendectoaiy 
might have eliminated the 1 oeaths from 
gcDcralbed peritonltu. The a “ahock” cases 
may be b lam ed cm poo r jodgmei t or technique. 
If these 4 fatahties bad been peevented, 
the mortality rate would have beoi quite 
respectable. 

wow-oTOLmn tthbapt 

Nine padeots with acute appendidUa, ^ 
sumaUy with peritonitis, were treated am 
out operation because they were in ctrtmu 
at the duM of admlsBon, a^ at 00 time were 
possible operative riiki. All of theic petlenti 
died, but because only 3 bad postmortem ex 
amlnationa these 3 amoe were considered u 
proved cases of appendldtia. 

Bt710<A£T 

In a 5 >Tar penod 1933-194^^ 5*7 p*tiaib 
with acute appendidtii were treated at the 
Edward J ileytr Memorial HaspitaL These 
cases have bera aubdivided aa acute noo- 
perforated, acute perforated with generaEad 
or locahaed peritonltb, aente perforated with 
ahsens. The remits conqiared with tho* 
ferond in the recent literature are ihows 
briefly m Table I 


TABLE I 


Utenton Cal'** IMoP 
Eif» J iStjn Hennitl Betpiul 
PtffaAm oh pTfiorTtw 
Utmtm. 

Eli* J Meytt M«a»W Ho^alrtl 
PerfMKixa wua tlMccM 
Utmiore. 

Ed* j Mqw M*iD0ri«lH«4it»l 


u 14 4M 
jr7 J * 
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nective tissue These nuclei are shorter and 
broader than normal and arise in the adven- 
titia True inflammatory phenomena, such as 
emigrations of leucocytes are entirely absent 
Nichols (19), in March, 1899, reported a 
case in which he observed thickening of the 
skin, absence of fatty tissue and adherence of 
the dense, fibrous bands to the skm Else- 
where the epidermis, dermis, and subcutane- 
ous tissue were normal He noted an increased 
prohferation of connective tissue cells m and 
about the blood vessels, some fasciculi of the 
fascial bands were composed mainly of cells 
The sweat glands were numerous and un- 
changed In October, 1899, the same author 
(20) m another paper reviewed the hterature 
and presented the results of microscopic study 
m 2 other cases In the first of these, the pal- 
mar fasaa was thickened and the process in- 
volved the skin He noted particularly the 
absence of sweat glands in the involved skin 
and increased thickness of the stratum cor- 
neum The palmar fasaa was made up of 
dense fasacuh of white fibrous tissue To- 
ward the wnst this band was acellular and 
avascular but in other places there was marked 
prohferation of connective tissue cells and cap- 
fllanes In the second case the palmar fasaa 
was merely one dense fibrous band which con- 
tamed numerous nuclei, but few blood vessels 
This wnter descnbed the lesion as essentially 
a hypertrophy of connective tissue He 
stated that durmg an early or developing pe- 
riod the cellular or vascular elements occur m 
great abundance but at a later stage when the 
lesion IS fuUy developed and stationary, the 
cells and vessels dimimsh leaving the abnor- 
mal tissue, a dense mass of connective tissue 
which IS similar to the pre-existing normal 
palmar fasaa 

In 1897, Anderson considered the condition 
to be inflammatory hyperplasia or neoplastic 
growth which began m the skm and subcuta- 
neous tissues of the palm and by a process of 
nuclear prohferation spread along the course 
of the blood vessels, replaang the adipose tis- 
sue and, secondarily, mvolvmg the pahnar fas- 
aa Ledderhose (13), m 1897, descnbed a sim- 
ilar pathological condition m the plantar fas- 
cia, which he termed “plantar fasciitis ” In 
another article on palmar fasciitis in 1920, the 


same author (14) ascribed Dupuytren’s con- 
tracture to a chrome proliferative process 
without inflammation 

In 1902, Janssen studied the microscopic 
anatomy of the hand in 7 cases and gave a 
comprehensive description of his observations 
He noted the early thickenmg of the palmar 
fascia, then the formation of small knots, and 
finally, the contracture of the fascia and ad- 
herence of the skm to the fascia On micro- 
scopic examination he descnbed the process as 
a prohferation of fibrous tissue from multiple 
foci which extended down to, and involved, 
the tendon sheaths He described the close 
resemblance microscopically between the cel- 
lular fibrous tissue and fibrosarcoma, he even 
noted the occasional presence of mitotic fig- 
ures He concluded, however, that Dupuy- 
tren’s contracture is not a neoplastic process 
nor an inflammatory process as there are no 
signs of inflammation and the lesion is purely 
a hypertrophic process 
In 1918, Coenen made a complete and de- 
tailed review of the hterature and concluded 
that Dupuytren’s contracture is chronic in- 
flammation of the superficial palmar aponeu- 
rosis with vascularization and prohferation of 
new cells He did not report any studies or 
observations on cases of his own 

In 1920 and 1921, Khrogius (11, 12), from 
observations on lus own patients, made a dis- 
tinction between new and old cases In the 
new cases, newly formed connective tissue ap- 
peared, m the old cases, the bands were hard, 
strong, and hyalinized He asenbed the con- 
tracture to the prohferation of embryonic 
rests of primitive muscles of the pakn — the 
flexores breves manus superficiales 

In 1928, Ikl6 reviewed the hterature and re- 
ported his observations m 10 cases He noted 
the changes descnbed by previous authors 
He concluded that the condition is a thicken- 
mg of the palmar aponeurosis as the result of 
the new formation of connective tissue The 
cellular part of the newly formed connective 
tissue often resembles fibrosarcoma Some in- 
vestigators, he stated, have noted lympho- 
cytic infiltration, but m his cases this was ob- 
served only rarely He did not beheve, there- 
fore, that the condition was inflammatory 
He stated that although some portions do re- 



THE ETIOLOCi AND PATHOLOG’i OF DUPU\ TREK'S 
CONTRACTURE 


HENRI W MEI’ERDING MJ),F^CS JOHN R. BUCk, MD tad 
ALBERT C. BRODERS, MJ) Rocboter Mlnaaot* 


T he etiology of Dupuvtren t coDtnc 
ture hts not betn ataUlsbed drfio- 
Itcly In pecvioas publialtoni, one 
of ui (ileytrding 15-18) h** reported 
hi* clinic*] surgical, and poatopcr*llve ob»er 
\itioni. A%'*ilabletl*fueremcn^ttopet*tlon 
has been examined miatncopically In order to 
determine the pathological changea. We rec 
ogmacd, as other path^ogists have rKnf the 
thicken^ and contracted palmwr fasaa c aosc d 
the deformity The fast^ In theae cases u 
diaiacteriied bj definite prolifemtson of its 
fibnxa components. A aearcfa wu made for 
the facton m\’ol\Td in the pnxhictwn of Uus 
proliferation and in adjacent pahnar tiiaoci, 
areas of Increased vascolarity and lympbo- 
CTtic In^ItiatioQ vere dbcorered Aitbooch 
there Is evidence that heredity and trauma 
ms\ play a rhle ve belirvT that the IntUmms 
tory reaction noted is of prime Importance m 
the etk»k>g> of Dupujtreii a cootractoie. 


In 1831 Dupuytrcn raNe his first desor^ 
tion of vhit he termed ^rrifodUm permoiUMU 
da doigls (permanent contracture of the fin 
geri) a condition Thich has subseqncntly 
been named after him. Althoogh Dopnytien 
was not the first to recognise that the palmar 
fasda was chlefiy re^nsible for the Bexioo 
deformities of the fingers, he described the 
gross piathological changes so dearly and so 
weD tiuit posteritv has seen fit to do him honor 
by giving his name to this cHnlr?d entity Be 
observed from his dissectioas that the tUn of 
the palm >iiH man hard knots and wrinkle* 
which disa p pe a red when the atm was dis- 
sected from the p«hn»r fascia. The pahnar 
fasda itself was bard and thldc, diminished in 
length, and was onder tecsioQ. TheproJonga 
tion* from the fasda distally ran to the tides of 
the p m -rimal phalanges of the finger*. Hie 


Fna tW OrthfJf Suipj j Um Mqv 

ud Um Mtro rcnaditM od tk* UrlBoa ^ Sarpcil hOM- 
•cr IS* SUj* C*K>e. 


contracture of these prolongations of the pal- 
mar fascia produced flaioii of the finger*. Ei 

aminabon of tendons and Joints rerealcd thwTi 
to be entirely normal 

The desorfpdoQS of the mlcroscopJc pathil 
ogy given by the eaxiy author* were meager 
In 1877 P Richer dissected the left band In t 
case erf bilateral Duprajlren I cootracture He 
stated that the akfn was firmly adherent to the 
nnderiying fasaa, but was scareeh changed 
tnloosojplcally The loperfidsl fasda *11 
thickened, hard, and sbortened owing to an 
increase in the number and sue of the elajtic 
and coUsgen fiber*. He conduded that thf 
palffiir fasoa was the onlj structure altered. 
No spis of inflsmmstwo were noted, but be 
dasaffied the changes as the as ikw Js 
chronic articular rheumaUsm. In iSSs, F 
ChevTot made a itnd> of the hiftoJojiaJ 
chanramDupuytreo scontracture Hemted 
the thickened palmar fasda and the absence 
of the normal adipose tisiue separating the 
fasda from the skin. In addibon Ltmeier be 
described a ihkkening of the epidermis, whki 
be attributed to the protection of the lurfict 
epitheflum from friction as a result of the coo- 
tracture. He noted a thickening of the Gniuf 
of the sweat gUnds. 

L^nghana, m 18S7 apparently made a thor 
on gh pathological study of Dtrpoytren 1 coo 
tractuTC foe many of hi* conter up oTaries and 
later wnter* have quoted from hi* wort (3 4 - 
9, 10 13) He b credited with the foDowtng 
ohiervatiDns on the pathogeoais of DqjwT 
tren * contracture It b an ioflimnutOTy snd 
prtdiferative process which begins in the Inter 
stitial conncctiTe tbsue and In the adventid* 
of the blood vessel*. Thb process involves the 
patmir and leads to an Increase in the 

Dumber and thickness of the hand* of conB« 
tive tissue In the fascia the number of b poo 
b increased but they also occur in scsUficd 
gr o u ps throughout the fat and InterititisI coo- 
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nective tissue These nuclei are shorter and 
broader than normal and arise in the adven- 
titia True inflammatory phenomena, such as 
emigrations of leucocytes are entirely absent 
Nichols (19), in March, 1899, reported a 
case m which he observed thickening of the 
skin, absence of fatty tissue and adherence of 
the dense, fibrous bands to the skin Else- 
where the epidermis, dermis, and subcutane- 
ous tissue were normal He noted an increased 
prohferation of connective tissue cells in and 
about the blood vessels, some fasacuh of the 
fascial bands were composed mainly of cells 
The sweat glands were numerous and un- 
changed In October, 1899, the same author 
(20) m another paper reviewed the literature 
and presented the results of microscopic study 
in 2 other cases In the first of these, the pal- 
mar fasaa was thickened and the process in- 
volved the skin He noted particularly the 
absence of sweat glands in the involved skin 
and increased thickness of the stratum cor- 
neum The palmar fascia was made up of 
dense fasaculi of white fibrous tissue To- 
ward the wrist this band was acellular and 
avascular but in other places there was marked 
prohferation of connective tissue cells and cap- 
illaries In the second case the palmar fascia 
was merely one dense fibrous band which con- 
tamed numerous nuclei, but few blood vessels 
This wnter described the lesion as essentially 
a hypertrophy of connective tissue He 
stated that durmg an early or developing pe- 
nod the cellular or vascular elements occur in 
great abundance but at a later stage when the 
lesion IS fuUy developed and stationary, the 
cells and vessels dimimsh leavmg the abnor- 
mal tissue, a dense mass of connective tissue 
which IS similar to the pre-existmg normal 
pahnar fascia 

In 1897, Anderson considered the condition 
to be inflammatory hyperplasia or neoplastic 
growth which began m the skin and subcuta- 
neous tissues of the palm and by a process of 
nuclear prohferation spread along the course 
of the blood vessels, replaang the adipose tis- 
sue and, secondarily, mvolvmg the palmar fas- 
cia Ledderhose (13), in 1897, descnbed a sun- 
ilar pathological condition m the plantar fas- 
cia, which he termed “plantar fasciitis ” In 
another article on palmar fasciitis m 1920, the 


same author (14) ascribed Dupuytren’s con- 
tracture to a chronic prohferative process 
without inflammation 

In 1902, Janssen studied the microscopic 
anatomy of the hand in 7 cases and gave a 
comprehensive description of his observations 
He noted the early thickening of the palmar 
fascia, then the formation of small knots, and 
finally, the contracture of the fascia and ad- 
herence of the skin to the fascia On micro- 
scopic examination he described the process as 
a proliferation of fibrous tissue from multiple 
foci which extended down to, and involved, 
the tendon sheaths He descnbed the close 
resemblance microscopically between the cel- 
lular fibrous tissue and fibrosarcoma, he even 
noted the occasional presence of mitotic fig- 
ures He concluded, however, that Dupuy- 
tren’s contracture is not a neoplastic process 
nor an inflammatory process as there are no 
signs of inflammation and the lesion is purely 
a hj'pertrophic process 
In 1918, Coenen made a complete and de- 
tailed review of the literature and concluded 
that Dupuytren’s contracture is chronic in- 
flammation of the superficial palmar aponeu- 
rosis with vasculanzation and proliferation of 
new cells He did not report any studies or 
observations on cases of his own 

In 1920 and 1921, Krogius (ii, 12), from 
observations on his own patients, made a dis- 
tinction between new and old cases In the 
new cases, newly formed connective tissue ap- 
peared, in the old cases, the bands were hard, 
strong, and hyahnized He ascribed the con- 
tracture to the prohferation of embryomc 
rests of primitive muscles of the palm — the 
flexores breves manus superficiales 

In 1928, Ikl6 reviewed the hterature and re- 
ported his observations m 10 cases He noted 
the changes described by previous authors 
He concluded that the condition is a thicken- 
mg of the palmar aponeurosis as the result of 
the new formation of connective tissue The 
cellular part of the newly formed connective 
tissue often resembles fibrosarcoma Some in- 
vestigators, he stated, have noted lympho- 
cytic infiltration, but in his cases this was ob- 
served only rarely He did not beheve, there- 
fore, that the condition was inflammatory 
He stated that although some portions do re- 
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ecrnble a neoplasm the anatomical fiuDngi 
arc ajcajnst ll It ia not fibroma became the 
procen Is multifocal and djfiuae nor is it aar 
coma because k>cal infiltration arkd mctaataacs 
do not occur and onlj a few mitotic figures ate 
preaent. He proposed to call it a chronic hv 
perplastic proceea rtaulting In fibroala of the 
palmar fas^ 

ifore recentl) other autbon (4 8 31) have 
reiHewcd the literature but few ha\T IniTat] 
gated the microscopic palholog} and tittle haj 
been added to the obKrvatKxu of the earher 
wnteo, 

'Ihere has been great unanimity of opln 
Ion regarding the nature of the pothoWicaj 
changei In the palmar fasaa. It brameahard 
and thickened and pretenu vannng degrees of 
cellular proh/eratiOT Tbe <fesc7fptiofia of 
change* In the other Uasuet of the palm are 
far from conaatent Some mvestigaton ba\'e 
noted involvement of the sbo and subcutane 
ousttuue other* ba\7 not Yfan\ have noted 
the formation 0 ! new coonective tiane and 
btood vessela, but most author* haNr detued 
the preaence of kucocj-te* in tbe affected ti*. 
auea. 

Tbe etioloo of Ehxpujtmi • contracture 
ha* long been a problem to the medical world, 

W e do not wbh to disctns it in detail but wuh 
merely to point out tbe reUtioruhip of the his- 
tological change* to the etiologj Dupujlren 
himself cipreMed the belief that local tranraa 
pla^'ed a large part in the production of con 
tracture of tbe palmar fascia becaiac, m his 
eipencncc ft was more common in manual 
laborer* Contempor*r> writer* associated 
contracture 0 / the palmar fa*aa with gout, 
but at the same tunc tbc> conlitsed gout with 
r’arioia form* 0 / arthrilb (chronic Infeclkm* 
arthnri* »eoe*ceTit arthn^ and to forth) 
ilaov Investigator* ba\-e notc^ the aasoaation 
of contractures of the finger* with contracture* 
of tbe palmar fa*da foliowing lenoos of the 
central nervou* ejatem, »udi a* tabe* donalia, 
multiple sdcrtsm firingomrelia, and injtinei 
to the spinal cord and alio of the penpberal 
nerve* after fracture* and other trauma. He 
reditv ha* long been known to be an ootstaad 
Ing predi*posing factor Chrome infection ha* 
kmg been a subject of mucb debate TTie chief 
opposition ba* been bated on the lack of evf 
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dence of inflammation In the affected tbsoe ii 
eridcDCrd bv Icucoatic fnfiltratlofL 

iiLjTDLno\ or Ten korjial skdt or -rar 
PALM AWD rAtCIA 

Before comidering the patholoficaJ dango 
which occur in the palm m I>Qpu)-trro • coo 
tmeture we »hall review brieflv the nomal 
hutolop in order better to compare the patb- 
ologicaTchange* (Fig i) The normal sljn of 
the pjahn ba* a tuiinar rtrudnre to sUn of 
other part* of tbe bodv It differ* in artiiii 
rwpecU In that It contam* no hair foflidn or 
•ebaceou* gland* and deqi In tbe mboitine- 
ou* tiJBue there U a dense la^-er of fascu, tbe 
palmar fascu. 

Tbe akin connst* of three mabi la^vn the 
epidermis, tbe dermis, and the fubcutaseDU 
Usaue The cpulenni* 1* made up of stratified 
epithelium in A-axfau* stage* of It* growth u 
the cell* grow from tbe ba*al laver outrird 
through the prickle«D stage, then beone 
kmtiniaed and finilh are tied a* dead scab 
epltheifum. 

Tbe demli, or corium, u that portion of tbe 
akin which bn Imnwrrflitely beneath the ep 
derrm* and came* the nen't* and Wood ves- 
sel* which Buppl> tbe dcin Tbe dermb b 
made up of two ftrata, a deeper reticular lajTf 
and a Rijicffidal pajjQUxv lajrr Tbe snrftce 
of the pjapallari U}Tr preacoU numerous cdqi- 
cal clevatiom, the piapUlac of tbe conum wluch 
project into the under surface of tbe epader 
mu- These pwpnDae tit abundant in the pialm. 
Tbci consist of a fine supporting netirork ol 
conncctiN-e ti**ue foe the finer branebes of the 
cataneouJ blood i Ta sc l * and oeAT*. Y few 
wandering cell* and Ijmpjbocj'te* ma> be seen 
particular!) /uat beneath tbe Iiasa] U>Tr of the 
epidevrai*. The deeper portion of tbe corium 
consuU of mtcrlacing bundles of connectli'e 
tissue fiber* which form a moderate!) loose 
network. These bundlei are much comer 
thin those of tbe papilllaj) Ia\Tr and »eeni to 
pnirsut a wavy or spdral courie This loose 
regular airangement of coHageD btrodlei pro* 
to the reticular la\ er the tfipeaiance of having 
been braided or ituvm. It is tlu* loose elastic 
structure of the derm* which allowi the *kfa 
to stretch and bend with citt> movement^ 
the hand The reticular l*)Tr contains the 
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larger blood vessels of the conum and many 
small nerve trunks The secreting portion of 
many of the sweat glands lies in the deeper 
portion of the reticular layer, most of these 
glands, however, he in the superficial layers of 
the subcutaneous tissue 
The subcutaneous tissue consists of a coarse 
network of narrow strands of connective tis- 
sue, which pass between the reticular layer 
and the palmar fascia The meshes of this net- 
work are occupied by lobules of adipose tissue 
The palmar fascia consists of a thin layer of 
dense connective tissue The collagen fibers 
are straight and are packed close together in 
parallel bundles The fascial bands form a 
sheath of tissue parallel to the surface of the 
skin and are connected to the skin superfi- 
cially and to the deeper structures by thin 
strands of dense, strong connective tissue The 
nuclei in the connective tissue of the fascia are 
few, very small and elongated as they he be- 
tween the coUagen fibers 

Connecting and fillmg the spaces between 
the vanous layers of the skin, subcutaneous 
tissue and fascia is a very loose network of 
connective tissue made up of loose bundles of 
wavy collagen fibers It forms the supporting 
tissue for the blood vessels and nerves as they 
he deep to the palmar fascia The few nuclei 
of the connective tissue in this interstitial tis- 
sue are smaU and stellate Only an occasional 
wandenng cell is seen in the normal connective 
tissue 

MATERIAL STUDIED 

In 1936, one of us (Meyerding, 16) reported 
observations made on 448 hands of 273 pa- 
tients with Dupuytren’s contracture Eighty- 
four, 31 per cent, of the patients were sub- 
jected to operation The material studied m 
the present investigation consisted of the avail- 
able specimens removed at operation in this 
senes of cases as weU as others obtained since 
1935 Specimens from 57 cases were studied, 
the cases were encountered in the penod from 
January, 1913, to July, 1938 inclusive These 
speamens, in the main, consisted of the con- 
tracted palmar fascia, in many cases, the en- 
tire fasaa, m others, just the contracted bands 
In some cases, the overljnng skin was removed 
still attached to the fascia, in many specimens 



Fig I, left Normal skin showing the vanous layers in- 
cluding the palmar fascia X 1 1 

Fig 2 Skin m Dupuytren’s contracture showing thick- 
enmg of the epidermis wnth hyperplasia of all the zones 
X21 The normal structure of the conum is completely 
changed, the papillary layer is distorted and there is a 
marked penvascular lymphocytic mfiltration m all layers, 
this is most marked in the papillary zone The regular pat- 
tern of the reticular layer is completely disrupted The 
subcutaneous tissue has disappeared and the palmar fascia 
IS adherent to the deeper layers of the skin Sweat glands 
are entirely absent 

in which all the layers of the skin were lacking, 
the deeper layers of the skin were present and 
m these the sweat glands and other structures 
could be studied Many of the studies made 
in the past were incomplete because the speci- 
mens available were only small fragments of 
contracted fascia Some authors, it is true, 
studied the entire hand at necropsy, but the 
number of such cases is small On the whole, 
the specimens studied in our senes probably 
represent more complete samples of the pal- 
mar fascia and neighbonng tissues than those 
studied by early pathologists This fact may 
account for the failure of these men to observe 
some of the tissue changes which wiU be de- 
senbed by us m the following paragraphs 
The tissues were fixed m 10 per cent forma- 
lin, sectioned with the freezing microtome, and 
stained with hematoxyhn and eosm Sections 
were taken from vanous places on the tissue 
removed from each patient, m order to select 
the most charactenstic That is, cross sections 
and longitudinal sections were made through 
the fasaa and skin mcluding any of the nod- 
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•emblc a neopUam the anatomical findlogi 
art agaiiMt It It it not fibroma betauie the 
proccaa it multifocal and diiliac dot la It tar 
coma because local infiltration and melaataaca 
do not occur and onlj a few mitotic figuica are 
pTtaenL He propoaed to call It a chronic hi 
perplaitjc proccaa rtaulting In fibroib of the 
palmar faa^ 

More recentl) other aothon (4 8 11 ) have 
reviewed the literature but few have Inveati 
gated the microacopH: patbologj and httle has 
been added to the ohacTrations of the earfier 
wnten 

There has been great unanimity of opm 
Km regarding the nature of the pathotogical 
change* m the palmar fasaa. It becomea hard 
and thickened and preaenta vamug degreeaof 
cellular proliferation. 'Ihe Jeacrlptloo* of 
change* m the other toaue* of the palm are 
far from conriitenL Some m\-e«rigalor» have 
ruJted mvoUrment of the *Lm and wbeutane 
ous tissue other* haNTDoL ^laov ha\-e noted 
the fonnatfon of new coonectiee tltcue and 
blood veaaeU, but most author* ha\'e denied 
the presence of leucoc^-te* m the affected tis- 

SQCL 

The etiokig} of Dopuj-tren 1 contracture 
has long been a problem to the medical world. 
\\ e do not mth to discuss it in detail but wish 
mere!} to point out the relatkKuhip of the his- 
toiogical change* to the etKdogs Dupavtren 
hinuelf expresaed the bebef that local trauma 
pla\Td a large part m the production of con 
tracture of the pslmar fasaa because m his 
experience it was more common In manoal 
latoren. Contemporary wnter* asaodaled 
contracture of the p almar fascia with gout 
but at the same tune tbrv confused gout with 
\-arwus forms of arthnti* (chronic infectious 
arthnti*, senescent arthnti*, and ao forth) 
Man \ mreftigator* ba\'e noted the aseodatioD 
of contracture* of the finger* with contracture* 
of the palmar fasoa following Imion* of the 
central nervoui •jatem, luch a* tabes dorsalis, 
muldpie ideroii*, ijTuigDmj-clia, and Injune* 
to the spinal cord and also of the peripheral 
nerves after fracture* and other trauma. He 
redit> ha* long been known to be an ouUtand 
Ing predisposing factor Chronic infection has 
loog been a subject of much debate TTie chief 
opposition ha* been betsed on the lack of cst 


dence of Inflammation in the affected tone ts 
evidenced b} leucocvtlc Infiltration. 

msTOLoev or the xoiual sv.nc or twe 

PALM AKD rvlciv 

Before axmdenng the patboiogica] chaagn 
which occur m the palm in Dupuj-tren t coo- 
tracture we ihall review briem the norma] 
histology In order better to compare the path- 
ological change* (Rg i) The Donnal ihnof 
the polm has a sunnar structure to iHq of 
other parti of the bodv It differ* In certain 
respect* In that It contain* no hau fofBcietoT 
•ebactoiu giand* and deep In the sobcnti* 
ou* tissue there Is a dense laver of fa*oa, the 
palmar fasoa. 

The ikin consista of three mam layers the 
cpdcnnii, the dermi*, and the mbentaneoD* 
Qasue. The epldenui* I* made up of stratified 
epithelium In various stages of Its growth as 
the cells grow from the ba*al layer outward 
through the pr>ckle-ceD stage then becnac 
keratialxed aul finaJlj are vM as dead loly 
epIthHimn. 

TbedenniivOrcDnum t* that portion of the 
ikm which lies immediately beoetlh the eps- 
denui* and came* the nerve* and blood res- 
•eli which lopply the skin The dennh b 
made up of two strata, a deeper reticular h) tr 
and a mperficiaJ papillary layrr The lurfice 
of the papfllarv layer preienU nomemoJ cotd- 
ca]ekvatioDa,thepnpMlIaeof the corhim which 
project into the under surface of the qnder 
mt«- These papuHae arc abundant in the pahn. 
They consist a fine Bupporting network of 
connective Uaiue for the nner branche* of the 
cutaneous blood v-caads and nerve*. A few 
wandering cell* and lyTupibocj’tc* mar be seen 

paitlmlariv just beneath the basal layer of the 
epldermi*. The deepier pjortloQ of the conum 
consuta of interlaang bundle* of conneclrre 
tissue fiber* which form a moderately loose 
network. These bundle* ire much aaiser 
thnn those of the pwpifllary lajor and seem to 
pHirsue a wavy or spiral course nu* Wae 
regular arrangement of collageo bundle* pres 
to the retkular la rr the appearance of haring 
been braided oc wrnrn. It 1* this loose elastic 
structure of the derma which allawi the skm 
to stretch and bend with crer> roomnent of 
the band The rebculai layer awtaiiu the 
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old tlut vrre pcdCTtL It wu often Inipo*- 
■lUe to <E 4 ting\iish in the pnea •peamen \ht 
di^uJ from the oirpa] fitdi. 

PATHOLDOICAL flLATCnUU 

The ddoipdoni of the pdthoktgicsl duafct 
In Dupu\'tTOi I cootrtctcife even from Uie 
etxHest tunes hire en^ihufxrd the fibrosis 
ind contractnre of the pilmir fudi. The 
chinges which were obsened In the skin md 
•ubcatttwoos tlssoe were regsrded ts •eco'od' 
IT) to the contrsetme of the fiscu. CerUlol) 
the gross defortmD snd cbiel minifcstitlons 
of the disease sxe due to contracture of pihnir 
fibrous tissue of which the palmir fuaa U the 
chief coniUtnent 

It U difficult to determine In which tissue or 
tBSua the primirv effect tikes place becitise 
It Is only rar^} tKat tissue ts obtiined In s 
\Trj eirl\ stlgc of the disease Reccotlv 
after the present re>'icw hid been completed 
a patient was sera with bflsteral pUntsir fas- 
cbAU, the analogue of Dopoitren s amtrac 
tore In the foot. In this case the plantar Its- 
di presented lH the sppciraDcef of normal 
fascia, microscoplcilh The coflagen fibers 
were doselv picked In parallel bundles and 
were hralimicd The crils in the connective 
twoe of the fascia were roatnre smiD flat 
tened ai>d squecsed in between the fibers of 
the (asda. Howe\TT In the loose connective 
and adipose tissue between and around the 
fssdal bundles were numerous new captlt a n es 
each of which was lurroanded b> a large nom 


ber of lymphocytes. A spedmen of tkla art* 
not obtain^ but dinicall) it was undangnL 
In early cases of Dupmtrcns cootractiJif 
howeve r the paltnar fisoa Is b^teoed hot 
even before tn\ cootrachire takes place the 
akin betoiDes thickened and pucker^ It b 
boQDd down to the iindeTi>iog tissue and b no 
longer frttiv mm-ahle In most we 

obsmTd that cmr secuota revealed Involve 
meot of both tbe adipose tissue and the pal- 
marfasdi. In all cases in which the overi^-oig 
akin was a\'ailable for stad> definite pitb>- 
lo^caJ changes were noted m It It b prob- 
al^e therefore that the disease begins b 
tbe iDterstJtial connective tissue and usuiDy 
spreads to involve all the tissues of the palm 
down to tbe deep Btnictures tendoa ibeatbi, 
nervTS, and blood v-casels. 

It Is a peculiar fact that the disease process 
should affect the ulnar aspect of the palm 
more than anv other porti^ Although the 
ikhi, tabcQtaneous bnue and paloisi fuda 
art affected >^1 In an\ ooe case obI\ portKWS 
of the skin or other tissues arc lnN-ol%'^ Ccr 
tainlv the iHn over the thenar cmlncDce and 
p mrfmal portion of the palm uiTjslly b wA 
affected and this also applies to the subcuts 
neons tissue and palmar fasda. 

In 10 cases, portions of skin m the rcgioo 
OTtilviflg the contracture were araflaWe kir 
stud) In others, althou^ tbe ooter i*'^ 
were absent, frequently the deeper Ujers m 
the corium were adherent to tir cootractrd 
tissue The layers duefly affected were the 


MEYERDING et al ETIOLOGY, PATHOLOGY 01 DUPUYTREN’S CONTRACTURE 5S7 


reticular and papillarj' zones of the conum 
and in all the available cases an increase in the 
number and density of the connective tissue 
fibers was noted (Fig 2) The reticular zone 
loses its regular arrangement and loosely 
woven structure The fibers, normalh run- 
ning parallel to the surface, become dense 
masses of connective tissue running in eveiw 
direction This accounts for the clinical loss 
of elasticity of the skin The papillae of the 
skin are also changed and become irregular 
There is hi^pcrtrophv of the epidermis with 
marked proliferation of all the laiers Nu- 
merous new capillaries are seen in the conum 
surrounded bv small groups of 1\ mphocytes 
The number of lymphocs tes increases in the 
papillan laver of the conum just beneath the 
basal lai er of the epidermis 

In normal skin the line of demarcation be- 
tween the dermis and subcutaneous tissue is 
clearlv defined In this region are found the 
secreting portions of the sweat glands In ad- 
vanced cases of Dupuj tren’s contracture evi- 
dence of subcutaneous adipose tissue is not 
revealed (Fig 2) and sweat glands are rare or 
completelj’- absent Dense parallel strands of 
fasaa he just beneath and closeh adherent to 
the reticular layer of the dermis In less ad- 
vanced cases (Figs 3 and 4) the sweat glands 
are surrounded bj fibrous tissue and numerous 
Umphoc) tes, the latter are also seen between 
the acinar lobules of the gland itself (Fig 5) 
The deeper layers of the subcutaneous tis- 
sue show an increase in the size and number 
of the connective tissue bands which normally 
separate the lobules of fat There is an in- 
crease m the number of capillanes in the in- 
terstitial connective tissue and the capdlancs 
are surrounded by Ijmphocjdes The more 
advanced the disease the greater is the degree 
of fibrosis Infiltration seems to precede the 
fibrosis (Figs 3, 4, and 5) since the new capil- 
laries and lymphocytes are more numerous 
about the still unchanged fat cells The fat 
appears to be absorbed or destroyed by this 
process, then new connective tissue forms and 
obhterates the capillaries and the lympho- 
cytes also disappear The palmar fascia is 
separated from the nerves and vessels to the 
fingers by a layer of adipose tissue This fatty 
tissue may also be involved and the thickened 


and scarred fasaa is closelv adherent to the 
deeper structures For this reason, nerves and 
blood vessels w'ere occasional!} found em- 
bedded in the contracted fascia 

In 24 of the 57 cases, there was definite 
lymphocytic infiltration of the skin or subcu- 
taneous tissue , only occasionally w'ere plasma 
cells or polymorphonuclear leucocytes noted 
The lymphoev ctes vere commonly found 
around the sw’eat glands, blood yessels, and 
fat cells The other components of this proc- 
ess, new conncctiye tissue and capillanes were 
noted in yanous degrees in most cases and on 
this basis each case w'as graded according to 
the actmty of this process 
The palmar fascia gives a picture entirely 
different from that described in the other tis- 
sues, but the changes m this structure are the 
ones that have been commonlj^ desenbed as 
characteristic of Dupu^ tren’s contracture 
Proliferation of new' capillanes and penvascu- 
lar infiltration of lymphocytes are almost en- 
tirely lacking in the pahnar fasaa itself Onl} 
occasional]}' are new capillanes seen and in no 
instance were l}'mphocytes seen in the fascia 
The charactenstic change is the proliferation 
of fibroblasts in the nodules of the contracture 
These fibroblasts are round, oval, or spindle- 
shaped with pale staining nuclei and tend to 
grow in masses with their long axis, parallel 
to one another In ver}' cellular areas (Figs 6, 
7, 8, 9, and 10) where the nuclei are closel} 
packed, many mitotic figures may be seen In 
this tissue all stages can be demonstrated from 
those just desenbed to that m which the col- 
lagen fibers he packed together so tightly that 
the thin, flattened nuclei can scarcely be dis- 
tinguished (Fig ii), the fibers m such por- 
tions of the fascia are frequently hyalinized 
The marked cellular proliferation is usually 
seen in the thickened areas of the fascia which 
correspond to the base of the fingers m the 
palm As new fibrous tissue is deposited and 
contracts, the fibrous connective tissue cells 
become mature and flattened, forming streaks 
through the fascia as show'n m Figure 9 
We have assumed that the cellular nature of 
the fascia described indicates the activity of 
the prohferative process and, therefore, the 
degree of matunty of the connective tissue 
was graded on a basis of 1 to 4 The least ma- 



SURGER\ G'VAECOLOGV AXD OBSTETRICS 


SM 



tore proem In which the tli*ue wm ^Tn «Uu 
Ur wu graded i (Fig 1 2) the moft mature m 
which the nadd were unatl and x-en few 
in number when compared to the couagen 
fiben, waa graded ^ (Fig it) Inlermedute 


decree* were graded » (Figs. 6 aod 7) and , 

(Fig. ij) 

A specimen of palmar ftada wu remned 
surgkaUj' from hands bcloopnji: to 57 pa 
tlcntJL SuU -one speament were studied lU 
matunt\ of connetiive tmoe was graded and 
the degree of the ioflammaton resetioa aas 
estunated In ah caacs the degree of Inflam- 
matorv reaction was mild The matoritjr 
connectlre tiwoe was grade 1 in 9 cases, 
aini^caaca grade 3 in 1 5 case* ^ gride 4 fa 
18 cases. The case* studied b tUi group, 
therefore tended to ha\T a mature degree ol 
connective tissue llTien the reUtiotBliip of 
the durabon of the contracture to the dfgiet 
of matuntv of the connective tliiw ’t.a* coo- 
tldered, in the cases of tonger doratkai the de 
gree of matuntj tended to be greater but 
there was a wide v-ariatioQ m iodiridLa] cases. 
Llllk reUtiofi*hrp was noted between tbe ige 
of the patknt and the grade of maturit> of tU 
fasma. The degree of contractare seems to 
d e pend more on tbe duration of the rroctis 
than on the grade of matunt) No wfinite 
correUbon was found between the degree of 
contracture and grade of maturity of Ctsoa 
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Recurrence of contracture occurred in 9 
cases and when the tissue from these cases was 
studied It was found that the average grade of 
maturity for the group was i to 2 This repre- 
sents a much less mature type of connective 
tissue than m the senes as a whole and indi- 
cates a more active tissue On the other hand, 
a significant increase in the degree of activity 
of inflammatory changes was not noted 

Occasionally patients with Dupuy tren’s con- 
tracture complain of soreness and tenderness 
of the affected region although the usual com- 
plaints are thickemng of the palm, “callus” 
contracture of a finger or a pnckling sensation 
It was thought that m cases m which soreness 
and tenderness of the palm were present 
greater degrees of inflammatory activity would 
be found than m other cases Our studies, 
however, did not bear this out 

COMPARISON OF CLINICAL BEHAVIOR AND 

PATHOLOGICAL PICTURE 

The estimation of the inflammatory reac- 
tion and the activity of the proliferation of 
connective tissue in the fasaa, which did not 
necessarily parallel one another, enabled us to 
compare the climcal behavior with the patho- 
logical picture One particular conception of 
Dupuytren’s contracture mterested us par- 
ticularly and that was the relationship of the 
so-called green and mature stages to the prog- 
nosis Our studies bear out the idea that there 
are vanous degrees of activity in the process 
and, in the recurrences noted, the fascia tended 
to be unmature The number of cases of re- 
currence studied IS too small, however, to state 
conclusively that in cases m which histological 
exarmnation reveals a low grade maturity of 
the fascia recurrence is more hkely to occur 
than m those in which higher grades of ma- 
turity are found In the majority of our cases 
contractures were well established for they 
had been present for several years, micro- 
scopic examination disclosed m most cases a 
mature type of connective tissue Therefore if 
our theory is correct, it would be natural to 
assume recurrences to be few in this senes 

SUMMARY AND CONCLUSIONS 

In the past, other investigators have focused 
their attention on the palmar fascia to the ex- 
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Fig II Pa lma r fascia, the matunty of the connective 
tissue IS grade 4 X130 Hyahnized fascia. The fibers he 
closely packed in parallel bundles, the nuclei can scarcely 
be distinguished They are few m number, flattened and 
very small 

Fig iJ Palmar fascia, matunty of connective tissue IS 
grade i, X67, very cellular fascia mth few mtercellular col 
kgen fibers Figures 6 and 7 m which the matunty of the 
connective tissue is grade 2 should be noted, too 

Fig 13 Palmar fascia, matunty of connective tissue is 
grade 3 X130 Nuclei are smaller and flatter than in 
Figures 6 , 7, and 12 in nhich the matunty of the connective 
tissue IS graded 2 There is a large amount of mtercellular 
collagen 

elusion of the surrounding tissue and have not 
described the signs of inflammation, prolifera- 
tion of capiUanes and fibroblasts with marked 
penvascular lymphocytic infiltration This 
inflammatory reaction affects chiefly the skm, 
subcutaneous tissue, and interstitial connec- 
tive tissue The palmar fasaa is remarkable 
for the fact that within its fibers there is evi- 
dence of an active prohferation of fibroblasts 
without other signs of inflammation The 
process progresses through the cycle of fibro- 
blastic prohferation, and then deposition of 
collagen fibers which contract and compress 
the fibroblasts and the final picture of avascu- 
lar scar tissue result 

This study further demonstrates the fact 
that Dupuytren’s contracture is not merely a 
disease of the palmar fascia, but involves all 
structures from the skin down to the tendon 
sheaths It is difficult, therefore, to see how 
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lubcaUncotistcDotomj ccmldgi\‘CcoDSttcntly 
good result*. On the other cidslon of 
the mMt of *cir tissue remdre* a high degree 
of surgical skill as emphiilzed bj one of us in 
a pjTVKius paper (i ?) In cav* h) wbhh the 
cJtcMcd tissne ei\ts enr-ideiice of active tnflam 
matorj reactxm or inunatore hbrous tlaiue fa 
the fasoa, we bebere the llkeiibood of recur 
rence is greater 

From the point of view of pathcdoglcBl db 
Bgnosii, me wtih to point out the danger of 
confuting Ihipm’trcn s contracture a Iwnlgn 
process, with fibrosarcoma. Enora in such a 
cfiagDOsis ha%T m the past ^\-cu rise to tra^c 
results. Although certain portions of the 
sue rtmerv'ed for Ihipujtreti • contracture do 
resemble fibrosarcoma on superficial esamlnw 
tloD and may even contain oamenras mllotic 
figure*, there arc many point* of dlffeTOice 
Dupu^lrtn* contracture b a diffuse muld* 
fo^ process tbe aarcoma-Uke areas arc lo* 
cated in tbe pilinar fascia at tbe sie of the 
Dodules which are so characteristic of tbe <£s- 
eue Surrounding these oodoles is dense 
fibrous tissue Tb nuclei are pale staining 
and regular In shape and sue. Local mfiltn 
tkm b> these >-OQng ceQ* sod metastasis do 
not occur all of wbkh pofnCs are against a 
makgoant lesion. 

V* c haw studied tbe microacopfc sections of 
the psbnsr fasda m 57 case* of Ihipu>-treD * 
contracture and we have fonned the opinion 
that the pathological picture b best eifJained 
onthebssbof achromclnflammator^ procew. 
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T eratoma testis is unique among 
all malignant tumors of the body m 
that a majority of teratomas have 
an absolute x-radiation sensitivity 
That IS, the primary tumors and their metas- 
tases have often regressed under external 
irradiation, and this regression has been per- 
manent We have had at the Memorial Hos- 
pital approximately 600 cases of teratoma 
testis By means of high voltage roentgen 
therapy we have been able to double the 
cures of this highly malignant disease At 
present our 5 year controls are 30 per cent 
Obviously there is much room for im- 
provement 

We have been able to ehmmate entirely 
the one major operation with its attendant 
mortahty, ^e Chevassu-Hinman dissection 
of the retropentoneal tissues with their lymph 
vessels and glands, which he along the course 
of the spermatic vessels Such a dissection is 
superfluous if there are no metastases present, 
and if they already exist then the procedure 
IS madequate Deep roentgen therapy is far 
more efliaent The reasons for this made- 
quacy he m the size of the metastases and the 
frequency with which crossed abdominal me- 
tastases occur 

The pauaty of postmortem studies of tera- 
toma testis IS diflicult of Explanation In 
order better to understand the course of this 
lesion when uncontrolled, this survey of au- 
topsy matenal was made The majonty of 
cases m this senes has had either surgical or 
irradiation treatment However, therapy as 
apphed to these cases is not the consideration 
of this review The survey has been of vast 
importance m indicating a rational therapy 
for the future 

Age The youngest patient was 9 months 
old— the oldest patient was 47 years, with an 

From the Memonal Hospital 


average age of 31 5 years Only 36 cases were 
used in calculating the average age because 
one patient was a premature stfllbom of 8 
months 

Trauma A history of trauma preceded the 
patient’s observation of testicular enlargement 
in 6 cases But the instances are woefully in- 
adequate as to the exact site of the trauma, 
the appearance of the testicle, ecchymosis, 
swelhng, etc , immediately foUowmg the 
trauma, and the sequence of events between 
the trauma and the appearance of the tera- 
toma We are quite sure we have never seen 
a case in which we have believed that there 
was even reasonably proved a connection be- 
tween trauma and the causation of the 
teratoma 

Various types of teratoma testis There were 
10 cases, 27 o per cent, of embryonal cara- 
noma with lymphoid stroma, 9 cases, 24 3 
per cent, of embryonal carcmoma These 
two classes comprismg half of the cases are 
most radiosensitive 

There were 10 cases, 27 o per cent, of em- 
bryonal adenocarcinoma, less sensitive to 
irradiation 

One case, 2 7 per cent, of teratomatous 
adenocystoma (adult teratoma), stfll less 
radiosensitive 

Three cases, 8 2 per cent, of chononepi- 
thehoma, the least radiosensitive of all 

Four cases, 10 8 per cent, unclassified 

Site involved and cryptorchidism The right 
testicle was involved 19 times, 51 45 per cent, 
the left testicle 18 times, 48 55 per cent Ab- 
donunal cryptorchidism with teratoma oc- 
curred 4 tunes 10 8 per cent Three of these 
abdommal testicles were unilateral with a 
teratoma of the retamed testicle One of these 
was m a stillborn child with no microscopic 
diagnosis In one case there was bilateral 
crjqitorchidism with teratoma on one side 
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AtcMMeim-Zcndek rtcctiffn Tho dctemJna 
Uon made In ai ci*e». It wu poiitlTe in 
i8 Ota , 85 7 per cent qa»ticmble in 1 cmc, 
»Qd Degmtive b 3 ctic*. Beaose of the vwi 
era and mideqtuUc methods used In deter 
mining the Aschhenn-Zondek tests In the 
tbow CEses these 8s per cent positive tests 
tie probabiy not st sfl sccurEte. Dr*. Dean 
and Temple, in a recent unpublished review 
of the Aachbeim'Zotidek test as applied to 
teratoma tesds case* In the Memorial Hos- 
pital came to the fi^knring coodoaioDS 

1 The teat U inadequate as it has been 
done because at least 5 mice ahoold be used 
P<T level 

a The test ran not be used to determine 
the histolo^cal type, because there ts no 
dose correlation between the hormone level 
and the type- (Some case* show close correla 
tkra but many other* show wide efisoepan- 
ae*-) The adolt type when puidy 
apparently thom a low leveL The chotio- 
cardnomas are orahteoUv high. The great 
majoaty of the embr^naJ enranomu ahow 
levm ^low tjoo mouse tmits per liter The 
embryonal adeoocardaomas abw a complete 
range of level* from verv low to very hlgh- 

3 The chief difficult) In attempting to 
study correlation between the histological 
type and the homwne le^’c^ is that a large 
oamber 0/ the tumor* are mixed and oom- 
pl^T. Thetefoie aerial sectfans should be 
used in a study of this type. All type* may be 
found In the same tumor thus compbeaLmg 
any attanpt at correlation A new cMwlfic* 
Uon ts m order such a new ciasrificalion b 
obiTcrosly difficnlt to make, 

4. The test I* of definite i-alue fa predicting 
the prognoai*, because m general, those with 
high lewis die much sooner than those with 
low levels. Dberepande* are found, and 
therefore only general statement* can be 
made Because of the %-alue in nredlctfaig 
prognoai*, we beherc the test shoola be made 
routinely 

5 Our study <fid not take Into complete 
account the relation of prolans A and B In 
the early yean of the test, the erroneous 
uaumpUon that a i 5 ratio abrayt existed 
between A and B was followed. Thb was ad 
vanced by Zondek. It seems In all pcobabiEty 


that the detenninatioo of prolan B is trf m«i 
value than it ha* pfeviomjy been so&ected 
and it probably always means a ampvt 
tlwly early fatal outcome. Further wwk 
most be doue on 

6 Me beBeve, after an anslyib of 103 
cases, that values betw e en 0 and 500 have the 
waTT«f significance 

Gynacmajtia Gynecomastia was noted in 
» casea i nnilateral with seoetfon, i bflitml 
wltbout secretion In the unHateial case Uk 
hhtoJogical (flagnosb was fibcoui mistftii 
Both cases had positive reactkms to the 
Ajchhenn-ZoDdck test. 

Meiasiasts hletastases from teratoma tes- 
tb occur through both Wood and lympfi duo- 
nel*. In a wry large percentage of oar aotopw 
cases the metastases wer e by Tiwm of bota 
channels. 

Bh*d lirtoM meiatiOM This is through 
the spermatic artery to the renal artery or 
aorta and thence to the heart and Inngi. 
OaorioBgathelioma may meiartasbe cstli^ 
through the hlood stream 
The history of a patient with chori oa ept- 
thelioma seen at the llemonal Hospital last 
year detoonstrates this 

B V fri foyttif ns dmitted t thalioDe- 
risl Iltwpfat, on July >0, will tbs foOmtej 
Ustory Two Duotbs befon n >ninf of Uk Ht to- 
(kie oconred. One DCDihpHor ( left 

ordddectany ns done. Tm (flsiEmti ns cborio- 
thfflma d the tesdde (cnrrobonied ta Neao- 
HesptUB Hie rocDtRoolcriicsl report foOm 
S boiitud ft] ms of the chest rereU tfarec roonded 
faoerikw deasitita, iseaiariag tpprtalsai^ n* 
txH loch tn (fiametei in tbe ti(bt krser hui| fidd, 
metaslitic procest. These detMines us 
DCrtcd in the fit ms dated Jane ^ 1039, and Jafr s 
939- S bmitted fit'll cf tba domlrqtt br r hun- 
veitebTw, peiri^ Ifidadlnf greater portloo cf to 
upper shaft o< the fen»Ta and tkuH, rtrtil ao ^ 
de^ el booe metastasis. N aden^thy In 
N abdcaniaal maasea Lim noC nelpaWa Asc^ 
bdm-Zoodek test July 939. Between 100 and 
fo cnlts peolan A per Dter and Anaaft 1*, 

500 A and 00 B Cbcit and Brer ricEsted SJ W- 
Vrin From itz portal* of entry— ri^t upper ort 
anterior and pcaitrio ri*ht lowtt chest aalen* 
andpoatenor and Brer antenoe and poalerioe — Jjot 
dally at 50 cm. nntll he reedred apjwoifaJiatdT nj* 
t eai area. Roentfenolotkal erspic st ke d 
chest ahon only the faintest mmstioo cf to 
of three pmrioQsly farmed nodnles In n(W 
chest 
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Lymphatic melastases Ronviere^ descnbes 
the lymphatics drainmg the testicle as follows 

“All lymph trunks of the testicle eventually arnve 
at the postenor supenor border of the organ and 
thence along the blood vessels of the spermatic cord 
“The lymphatics accompany the internal sper- 
matic artery and vein, and havmg amved at the 
point at which these blood vessels cross the ureter, 
the testicular collecting trunks commence to sepa- 
rate from the spermatic blood vessels They finally 
are drained by the abdormno-aortic nodes which run 
from the level of the renal vein to the bifurcation of 
the aorta 

“The abdormno-aortic nodes are not the sole direct 
recipients of the lymphatics of the testicle There 
are other lymph vessels that terrmnate in an ex- 
ternal iliac node placed on the external diac vein in 
front of the point where the latter is crossed by the 
ureter (The above apphes to the testicle proper ) 
“The lymphatics of the epididymis terminate in 
the external ihac nodes 

“The lymphatics of the ductus deferens anasto- 
mose with those of the epididymis at its ongin and 
with the lymphatics of the seminal vesicles, the 
bladder, and of the prostate at its termination The 
author also notes that the lymphatics of the ductus 
deferens empty into the external iliac and hypo- 
gastnc nodes 

“Supraclavicular nodes The normal collateral 
branches of the thoracic duct are the efferent col- 
lecting trunks from the intercostal nodes on the 
course of which the juxtavertebral nodes are found 
These collateral branches, instead of terminating in 
the thoracic duct, all open into an mdependent pre- 
vertebral collecting trunk, this coUectmg trunk is 
then jomed to both ends of the thoraac duct by its 
two extrermties only, the trunk termmating above 
directly in the jugiUosubdavicular junction or in a 
node of the transverse cervical chain ” 

The practical apphcation of this is that if 
there is a metastatic left supraclavicular node 
there is probably a metastatic chain of nodes 
all along the course of the thoraac duct This 
IS not always the case as I have seen a left 
supraclavicular metastatic node disappear 
under irradiation and the patient remain well 
in spite of the fact that there was no irradia- 
tion of the thoracic duct 

Because the lymphatics of the testicle gen- 
erally dram mto the abdomino-aortic nodes 
we most frequently find the first metastasis m 
the upper abdomen above the bifurcation of 
the aorta This does not preclude the possi- 
bihty of a lower abdominal metastasis as these 
are the glands (external ihac) which dram the 

'Anjtomy of the fiotnan Lymphatic Sjitem, igj8 


TERATOMA TESTIS 

epididymis The teratoma ongmatmg m the 
rete testis, at the junction of the testicle 
proper and the epididymis, may grow either 
toward the testicle or toward the epididymis, 
or mvolve both 

The regional node involvement of the 37 
cases, expressed m percentage, is as foUows 
mgumal, 4 cases, 10 8 per cent, pelvic or 
ihac, 14 cases, 37 9 per cent, lumbar, 20 cases, 
54 16 per cent, cehac, 21 cases, 56 87 per cent, 
mesenteric, 7 cases, 18 95 per cent, mediasti- 
nal, 18 cases, 48 7 per cent, bronchial, 13 
cases, 35 2 per cent, cervical, 13 cases, 35 2 
per cent 

A tumor of the testis rarely metastasizes to 
the mgumal nodes unless it has perforated the 
tunica vagmahs or capsule of the testicle In 
Cases 4, 26, and 31 these nodes appeared after 
operation This is significant as we beheve 
that mgumal node mvolvement is almost 
always the result of cuttmg mto the teratoma 
with the resultant implantmg of tumor cells 
m the operative wound and a secondary m- 
volvement of the mgumal glands In Case 16 
the mgumal nodes were contralateral only 
The explanation of this findmg is not clear 
However, this patient had generalized metas- 
tases 

In 10 cases, or 27 per cent, there was node 
mvolvement which extended from the lumbo- 
sacral promontory to the left supraclavicular 
region 

In 5 cases, or 13 5 per cent, m which the 
abdormnal and mediastmal nodes were m- 
volved, the left supraclavicular nodes were 
not palpable 

The mediastmal nodes were mvolved m 
48 74 per cent of the cases In the chest films 
observed there was no hint of mediastmal in- 
volvement m less than half of the cases 

The bronchial and cervical nodes were each 
mvolved m 13 cases, or 35 2 per cent, but m- 
volvement m both regions occurred only 7 
times, or m 18 95 per cent 

In 7 cases m which the nght testicle was 
the primary focus there were left sided supra- 
clavicular so called signal nodes In 6 cases in 
which the primary focus was m the left testicle 
there were left signal nodes 

In many cases the center of the nodes or 
metastatic foa, espeaally those m the hver. 
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^rre brok en down tnd boDorriiii^c. In 5 
cajc* of tbU tjpe the peritone*! ci\'lty con 
Uloed blood> fluid m tmounti up to 3000 
enWe cenUmeterm. This ohjervatkm has been 
made at the operating table and may be very 
pnxaling 

Gms jm/lasUsij te tie head end In 3 
caaec there waa Intracranli] vhkh did 

not Involve the brain (menlngei) In 3 other 
case* the brain wai involved, which gjve* 
16 at per cent with intracranial io\-olvenKDt. 
This reguDn wa* eiamined In leas thmn half of 
theae cases. This figure therefore, would bo 
materially Increased if the actual number of 
cranial csamlnatkins was knenm. 

In Case r; the apmal cord was Involved. 
This cue hu been reported by Kennedy and 
Ste\Tii»on ^ The thiTold was msTjUTd by 
metastatic disease only once It being the only 
cerNdcal structure Invdlved other than lym 
pboid tissue. 

Gna wuiAilesh tn tie tierax The longs 
were InvoU’cd In ao cases 78,37 per cenL 
Tbe pieora wu Ininhed in 14 case*, 37.9 ps 
cent In cases of pulmonary metasu^ tbe 
mediastinal nodes were involved 16 famo* 
55 I per cent The broDchla] node* were In 
s'^vtsd 13 tiroes, 44.9 per cent when tbe longs 
were Involved 

In a cases 54 per cent there wu bOateral 
hemothorax. In a cues, 54 per cent there 
was unilateral hemothorax. In ( case there 
was bilateral <h>'k)us thorax. Obstruction of 
the thoraac durt does not aiwa>a result fn 
chyloni fluid accumulatioa because this may 
be cDoducted to tl^ Wood stream by acces- 
sory duett. 

In a cues there ww a discrete metutatic 
foens within the ebeet wall In s cases there 
wu mtravascolar extension into the i^t 
auncie. This will be referred to later In s 
the presence of pulmonary tuberculosfa 
was noted. 

In a fuiprising number of cases the dls^ 
nosis folknnng first admissioQ to a bo^Ul a 
pulmonary tubercolofis because of the caActic 
appearance, weight lost, n i g h t sweats, lots of 
appetite cou^ and eventually biood ftained 
sputum- Most of these cases showed no en 
deoce of tuberculosis at pentmortem exanu 

u«s kotu. a riTcSw., n. 


nation and tbe cUnkal picture amid be 
readily eiqilained by metastatic tmtcoa 
testis. 

Gross metastases were found In the abdocBffl 

In the following locations diaphragm, 4 
10.8 per cent Ever s8 cases, 75A per ceat 
spleen, 4 ca ses , loJl per cent ptncrcis, 3 
cases, Sj2 per cent kidneys, 6 cases, 14.1 pci 
cent adrenals, 4 cases, 108 per cent rrtm- 
pcritooeal nuus, as cases, 59.57 per cent, 
gastro-intestioal tract, » cases, 54 per cent 
genlto-nilnaiy tract, excepting kldn^ 4 
cases, 10.8 per cent 

Where tlmre wu pulmonary InvolmDenl- 
39 cases— the Ever wu ln\-olved la jj cues. 
Of 75A6 per cenL The liver wu imulTed ia 
onlv 6 ca ses , or 3141 per cent of the caws 
wluMiDt long Involvement 

Unr imofeutrat MeUstaiis to the Ever 
in moat cases, most be Wood bcuce. There 
foft, there is do relation between tbe Em 
nwtastami aad the ste of the primary tumor 
Tills b borne out by the iww d In s8 cases 
Id which tumors were found in the liver the 
right te9ti(de wu the primary focus m n and 
the left teaPde In 15 cases, factor u ei 
tremely significant and to us an useiqiected 
finding 

The gastro-lntestmil tract wu lavohed 
once by multiple discrete lesioos and ooce by 
g rt^Tnion from a retroperitoneal miss Into 
tbe duodenum. 

The genlto-urinary tract wu Involved b 
trinakaliy in 0 cases, or 14 3 per cent The 
kidoer paienciyma wu involved by neUs- 
tasb 4 times and by extension froct a letro- 
perifooeal mass once. Twice tbe InvcJreiDcnl 
wu bflateral and thrice unlUteriL Fre 
quently the kidney Is embedded In a retro- 
peritoneal mass but its capsule is a pretty 
eflectiiT barrier in preser*^ the faitegiity 
of the kidney Tbe kidney wu hydrooe 
phrotic by preasure of the tumor either up® 
the ureter or upon the kidney pelris, wor 
times. . 

In one case metastatic teratoma testU 
which involved tbe kidney parcnchynu 
into the renal irln whence It cit m ded tott 
the inferior vena cava and itwead rmeric^ 
into the right auride and inJenody Into the 
nght common lEtc vein. In thrs same cue 
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Cu B. B. W U rtm, vu fint ae>& 
th« MeosorUl HiStpiU^ OctcM <a , U» 
fcOoikliLg biitory definite tnaun to BfQt tatl<^ 
la 9 n Tlirf# reno prerJowlr tbe riyfct totida 
beam* lard « Ilk no pw or «4Thn TvoBjontb* 
before be fint noted odei In tbe kft tide of tlv neck 
tad radotl cnkr yeia ent of tb« lifbt H 

dtrebiprd t prodoctiT* co<i^ «ilh Uood uined 

S itnm. Thb m tbortlf foUowed bv K Tc ie per 
ttflt btrkidra Seren verkj betore be 6 ni ooced 
Uktenl ptlnleti cnhrfmexit of lb* bntm itboot 
tecredoti. H* k«t >0 poaadi tn tdfbt m « period ( 
i moetbi. 

Tbe A*ctLb«tm-Zondek teit moled t lkl|b prolan 
cootent A podtlTe Wtauemtim reacdoa «u ob- 
tained Is 1935 and tJOtment wu Insdtiited. 
Foatmortem mmijutlcei vu made oo Norember 
9^ Patient wu a abfbtij esia dated bite 
stale with ivceu operaih'v tear In ibe rifbt (Tnn. 
Tbe ilcbt tettlcle had been removed. A baLkr ana* 
of tljaac m present in tbe left neck. Both breaiti 
wm e&larioa bj naipnlde sia«ei. Tbe todBre of 
tbe loop na root^i^ ** ^ reault of atvdded areas 
of metasUsit. Tto cut tudace of ibe htnp tbowed 
marked a anpa tkai and the cntlrt tune of both 
tnnp «aa nddled aitb metastatic areas troro oj 
to 3.0 caadmttOT in tflameirt Tb« Urer «j tome' 
That cnlaipd, a i cf f C ed, and contained two tamor 
areas. Oneof these aas rlsfbl on tbe rafacn. Each 
BseasiLrtd abent 03 ccatimetw in dumeter bofb 
appeamd bamorrtific. Tba Udnen sbenred no 
aimoTmalltkt. Tbe rifht testlcl* ibowrd no ab- 
DormahtT A dfrerte as found at tba dte of tbe 


kft landt which had been taaore d . Pf »*«•*» 
cf tbe Ijtnph Bodea aboaed larfe tamor >wt 
boot *0 by 3 ceaUmetenin letro^ieneal fod- 
doo atrndmt Iroa the peiHe bnm aloof the ter 
tebol column. Tbe mau protrodrd mote to ihi 
rlffat than left dde The cat aorfacn ihoaed th* 
beeucrhaflc areas as foond ia hrap. 
Eslarred mediastinal odes acre (oond that cm- 
taineatamo tiwnc, aone measortns 3.0 cCQticacteii 
ia ksfth. Tbe mam of aoda la tb* left neck abo 
centained tbe tame type cf djru* as the otbm. Tbt 
bnin abowed no eridence of mrtasts#*, except fcr 
amaS aodol* Turoe sas removed frm tub 
breast U au toa|h, bbroos, and of a ihotty 
ttiactora 

Tbe anatomical dlafrwiels 11 teratoma cf the 
rifht RatKla aitb metastasb to tbe tymph nodes, 
ioap, Urer and ajidmcid. 

The mJcioaciip<caJ cnmifKtVm iboaed em- 
b ry tm al deoociicinoma Tbe Bter netiUi** 
showed chanp in iractare more dufnn, s ome 
ctDs but tbert was no fopestwo cl cborlooepfthe- 
luxoa. Tbe breast sbowed cTi«*nis*tia. Tbr op- 

potlt testa aboard no I^ytui; cell hyperplada. 

Cace K H apd J4 years, was arst seenat w 
llemotisi Hospital JoIt 9**, Ith tbe feOoamf 
Uitory Paoent lort 60 poondr in tbr part yr*r 
Two mootba apt a pstro-l teitlnal ieries ** 
reported as normal (Lenoa ITHI) One taoclh p 
patient first t»ted a mas* In tbr rific 
abdomen Thiea eeks p UparoComy 
delpbu) rarealed an tncperaUc retre^ratweal, 
rffht RUDCcf bat breeatb tbt daodcama. The fan- 
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1 m 3 Cue 3 I 11 Dnsro is I’nni.n'S «!ilTii»c 
cmbrjonil caranomi \iitops) limlmr' Stjiml ntwlc in 
\oKcd luncs nddlcil miluo mclisn.rs lircc Incliro 
bronchial nodes eroded trnchen cnu''inp ‘uticulmcous 
emnhv’scmi lucr melnsl-ve; nil of left ureter clnin of 
nodes from bifurcation of aorta to k(t ‘uiimclat laitar 

creas ncrc not iiiaoKcd No p) iiccnma'-tm wt: 
noted No Vscbhcim /ondcl test \t as made The 
right testicle teas small, hard and nodular — must 
ha\c been the same at lime of operation 

Postmortem caammalion t as made 'September 
i8, 1914 The bodv was that of an emaciated \ounp 
adult male Slight jaundice was noted There was 
a healed surgical 'car 6 inchci long, from naatl to 
pubis The abdomen t as free from fluid and signs 
of inflammation ITicrc t as a lirm tumor ma'S in 
the rctmpcntoncal region ealending from the third 
lumbar a ertebra up to the liter, adherent to the liter 
and the nght lidncj, and displacing the pancreas 
fonsard \ segment of the upjicr jejunum or diiodc 
num was closcK adherent to the tumor and ran along 
the ujipcr surface The tumor ma's was 15 centi- 
meters long by 10 centimeters i idc b) 7 centimeters 
deep It was firm, tcllowish, \ ilboui ctidcncc of 
necrosis in the center It enclosed sctcral large 
artencs and the vena cat a Jhc duodenal segment 
was sectioned and there was disclosed a large ulccrat 
ing excavated area, 7 centimeters bj 10 centimeters, 
where the tumor had intaded the i all and fungated 
into the lumen The t cna cat a passed near the base 
of this excavated area and here there was complete 
thrombosis of the vein, the thrombus running up 
\ ard for 4 inches, where it had been cut through 
A few small separate mclaslascs were present in the 
mesentery Ihc liver showed rather numerous small 
metaslascs up to 2 centimeters in diameter The 
lungs shot cd sctcral pea sized mclastascs There 
was no pneumonia The bronchial node was nega- 



III 4 tnsc 0 TC Diagno IS Primary diflu'L 
cmlirtamal citLinoma \utopsj nndings Pu-casc in lung 
and jilcun, dneate m liter, rclroi'cntoncal noilcs causing 
hjdronephriiMS 

Utc Ihc right testis was about normal in 'izc, but 
on section showed ojiaque tumor tissue mtading 
nbout one lialf of the glanil area and all the rctc 
Ihc cjndidtmis appeared to be intoKcd b\ rather 
firm tumor tnsue without tnlargcmcnl Ihc tumor 
mass was ttllowash and apparently much fibrosed 
Ihc left testis was normal 

The anatomical diagnosis was carcinoma of the 
testis, mctastascs to the rctrojicntoncal region, 
liter, and lungs, ulceration of tumor mass fungating 
into duotienum There was thrombosis of the tenn 
cat a 

Micrnscojncal examination of sections shotted an 
embrtonal adenocarcinoma becoming diffuse car- 
cinoma in the pnmart and all secondan tumors 
There was tert marled necrosis of the tumor in all 
lesions Jhc cells t ere tert large, pohhcdral and 
elongated, with clear or tacuolalccl ct tojilnsm and 
tert lit pcrcliromatic nuclei 

< AS1 3 L 1 1 , aged 27 t cars, tt as first seen at the 
Mcmonal Hospital on December 5, 1931, with the 
following bistort The right testicle was remoted 
ijj tears jirctiously for ‘ blood tumor” which had 
been jircscnt for 3 months lie now complains of 
pain in the abdomen and back, nausea and t oniiting, 
loss of weight and appetite No gynecomastia pres 
cut The Aschlicim Zondek test was positive 

Postmortem examination, January i:, 1932, re 
tcalcd no right testis Ihcrc was no sign of local 
tumor Both lungs filled the chest cavity, were 
grayish, moderately emphysematous, and were 
riddled with miliary mctastascs throughout These 
formed large confluent masses in the ngnt lower lobe 
The hilum nodes were greatly enlarged and were 
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CaH 0. C 0 . DItfikxk. cbanDOfpKbattocm 
^otopqr fiw l n ip PohnoMrylgd, eu U7in occtslcd, 
bfriTK^at oodei, tnrkatt b rbht orbk, ■notm la 
ktfdfar Tcoi a> 4, rracptrlteeatTna wwcDd Wt Lklacj 
•pcraatk Ttla aedadtii rttnpvhaoal dNaue nrfrnt«< 
t0 bue of bout, tac^faaf awla. 

replictd b 7 nmor «Udi tad wcmduQj landed 
tLie tiicln ud primirr broncM t the bu radoo. 
ThU tasvT «u vety wft, broken down, nd may 
«<11 hart been tbe aoQice of tbe laCmUUal rapby 
•emi Tbe Dode muMo comp rened ibe bcoocbi a^ 
reiaefa TbefoRDeT^eldrdcDODiletabkthickQioco- 
pornlent material « Sen aectMoed Tbe etoaiaeb mas 
presaed dcmmard by ao enlarfcd Drcr and metas- 
tatlc depasts la tbe leeseromentom. Tbe tfiieailDee, 
adds Iroffl donvmrd dapUgetpent, mere oomtaL 
Tbe retroperltoocal codes mere cocnpWdy replaced 
by tnioo from tbe mmal procnoatoey t tbe luaf 
hi lam and mere coatlnooos mith tboae cf tbe pper 
mediastiiiaiiL Tbe Lldoeri mere Dormal Tba nibl 
reter vmi normal Tbe Wc oieter aboved ao area 
of tomoe metasttsls wbicb i Tolred both tba teroos 
ccrvciiiis and tbe lomea. Tbe left teatis froaaly mms 

■■«arTPMl 

Tba anatomkal diafsoob mas embryonal oun 
aoTna of ti testis, ftneiaiiaed caitmomatosli In 
Tmston of tbe tracnn and bronchi by metaatatk 
node depodtj mitb mterstltial emphysema. 

lUdticopical rcamlnatioo shorn diffusa em- 
brytmal carcinoma. Sectkn of tbe thyroid sbo ed 
cystic ddatatloo and coUdd retention, of tba testis 
marled diffuse byperpUtia of tbe ccQs of Lcydlf 

Cad; p. TC, eed 46 > ears, mu first seen at ibe 
llemoctal Ho^tal on December 6, 93 witb tba 
fnJVm^ng Ustocy Ha first noticed mass Lb tba left 
testicle and Idt lldaty rejicai on September 5, 931. 
Ha bad had back pain in tbe left upper Cfoailmt 1 
mboot year prarkrtaly The testicle bad been 



imwmd Scplmber 93 Itb a tEstDrab cf 
embiyenai tmtoma. li'ba patlcDt au Snt mm 
thee mas mass la the upper part of left iefakal 
canal mhlcb extroded lato tba ibdosca (lam 
meat of the eced?) Tbert u ao Ufton of tnomi 
or of prBerrerrtitls Tbs Aacbbeiffl-Zeadek lest 
lb oared pcaf dee hlfib profan. Patleat vujaaatbod 
at poaosoftem exammailocL, mhlcb mis zoadt Jem 
7 913 Tbe left testis mu not preseat tbe liffat 
mss trophkd. Tbm u tblcke&iat tad bromn- 
[sf of tbe skin erver tbe Idt abdocoen ( ny) Betk 
laDfs sbomed ouitlple red, bemorrhaflc aodaks 
over tbe nrfacta. Tbese mere toft aad balfb( cn 
section, re p c es entinf hemorrhafe mltb aetasoses 
mhlcb looked Uka ebonoafe metastases. Tbert en 
dtofiodtesof to 5 cendmetm, la tbt Wt 
lusg and la tbe ngbt Tbere mas noted ib^ 
em^ysema of tbe right long mith cooce<tkn of bdk 
baaes, espedaBr that of tbe left hmg. TbebnechU 
odes ere not inroired. Tbe Ever as sbgtdjr 
nlarged. redifisb-bromo, 1th mnlllpla rais ed 
<fisb nodular muses over tbe surlace. On scciiA 
tbese measured t j cBitimeters and eresoftaae 
hemoTThagK, igain foaestl e cf cborioefc 
tans. Tbe Wl kidney nad large iiwuit «f W 
adbemt to tbe capsule. Tbert mu krgibrtgalsi. 
hard mass at tbe nelns and lower pole. On 
h yd ro nfphroais Itb the ureter burkd (0 kari 
fasegnlar msv bout 8 centlmcteTS m dmaetg mss 
noted Thia mass mu mbit In areas bet mU g®" 
erally replaced mith bemoeitaxlc soft tisssa. Fr» 
thh lomer regioa of the kidney pdeii tbs noda * 
the left skit ere enlarged and heraoTThaglc 
to tbe left Qia region. Tbe iidBey sras tf a 
green color Tbe ilgbt kidney mu enlarged sad 
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swollen and showed moderate jaundice The ab- 
dominal lymph glands, descnbed on the left retro 
pentoneal side up to the kidney, were hard, nodular, 
and hemorrhagic On the right there r\ as no enlarge- 
ment The lower pelvis, about the prostate and 
bladder was fibrosed and densely adherent to the 
postenor lateral walls The left testis was absent, 
the nght atrophic 

The anatomical diagnosis was metastatic em- 
brj'onal carcmoma involving the abdominal lymph 
nodes, hver, and lungs, hydronephrosis, cholelithia- 
sis, atrophy of the testis, nght, and absence of left, 
jaundice 

Microscopical examination showed diffuse em- 
bryonal carcinoma ivith necrosis and hemorrhage, 
adenocarcinoma, atrophy of opposite testis wath in- 
terstitial cell hyperplasia 

Case lo C G , aged 37 years, was first seen at 
Bellevue Hospital, on February 5, 1919, with the 
following history In October, 1918, patient had 
sudden pain in the nght ihac region The local 
medical doctor prescnbed a cathartic and the pain 
disappeared but patient felt as if there was some- 
thing obstructing the bowel in that region He did 
not vomit Soon after he started having cough, 
night sweats, evening nse of temperature, fatigue, 
loss of weight— 30 pounds in 3 months He gave 
no history of trauma, no histor)' of gimecomastia 
No Aschheim-Zondek test was made The epidi- 
dymis was enlarged and tender on the right 
Postmortem examination was made Apnl 7, 1919, 
and showed the follownng The chest was opened 
and two egg sized firm globular masses came into 
view in the region of the upper precordial area The 
right side of the heart was opened and a large quan- 
tity of firm, raspberry colored dot escaped Both 
lungs were large and heavy Nodules were present 
and measured from i to 6 centimeters in diameter 
These projected above the cut surface They were 
friable, finely granular, contained innumerable and 
irregular outimcd reddish specks which corresponded 
to hemorrhage Others were reduced to soft, pulta- 
ceous masses The penbronchial nodes were exten- 
sivelj infiltrated and the aorta was embedded in 
similar tissue Practicall) the whole lower lobe of 
the nght side was replaced b\ neoplasm The left 
kidney was embedded in nodular tissue matenal 
No intrinsic neoplasm was found on gross examina- 
tion in either kidne) or suprarenal gland The nght 
testicle tunica vaginalis contained considerable thin, 
straw colored fluid The testicle was increased to 
the size of a hen’s egg On section, the upper ex- 
tremity presented an irregularly outlined, firm, whit- 
ish, almost pearl> , elevated tumor, scattered through 
the substance of which were moderate numbers of 
reddish specks Just below this the testicle presented 
a large pultaccous, partlv granular infiltrating 
growth which was dark cream colored Lving to the 
side of this tumor, the epididj mis was visible as a 
bean sized vcllowish, finelv angulated bod> The 
spermauc cord was markedlv thickened and infil- 
trated hv tumor tissue On section, the spermatic 


vein was found to be the size of the little finger and 
was filled with a grayish red, attached clot The 
retropentoneal tissues were involved from the left 
external ihac vein to the base of the heart The vena 
azygos was enlarged and filled with tumor tissue 
When the liver w as removed it was found that the 
vena cava was almost completely occluded by red- 
dish, raspberry clot The intima was thickened 
and attadied to it was a quantity of finely granular, 
reddish, tumorous matenal The left femoral vem 
was thrombosed with tumor tissue The ingmnal 
nodes on the left side were enlarged and faintly 
cream colored The hver contained no gross 
metastasis 

The anatomical diagnosis was chononepithehoma 
of the nght testicle, extensive infiltration of the 
corresponding spermatic cord, with neoplastic 
thrombosis of the spermatic vem, extension of tumor 
clot into the auricle of the heart, massive pulmonary 
metastases, bilateral, extensive neoplastic infiltra- 
tion of the penrenal connective tissues and of the 
tissues surrounding the aorta from commencement 
to bifurcation, neoplastic infiltration of tissues 
around the left common ihac artery and vein 

Microscopical exarmnation confiurmed the diag- 
nosis of chononepithehoma 

Case 14 * C S , aged 15 years, was first seen at 
the Memonal Hospital May 24, 1935, with the fol- 
lowing history For past 2 months had noticed 
weakness, past 3 weeks, shortness of breath, pain m 
nght shoidder and nght side of chest On hlaj 10, 
193s, roentgenograms of the chest had been made 
elsewhere and showed a large mediastinal mass 
No cough or weight loss noted Both testes were 
atrophic, about one-fourth normal size There was 
no history of mumps In view of the bulkj' intra- 
thoracic metastatic tumor in a young man and in 
view of the atrophic testes, the Aschheim-Zondek 
test was suggested It was made and showed a high 
prolan content There was no historv' of trauma and 
no gynecomastia 

Autopsy was performed June 24, 1935, showed 
the following The tissues of the antenor medias- 
tinum were edematous Overlying the entire ante- 
nor pencardium, attached thereto and to the 
diaphragm and fusing inseparably' with the portion 
of the nght lung overly ing the pencardium w as a 
bulky, soft, brownish, cystic hemorrhagic mass of 
tumor It was too low for a typical thymoma and 
failed to surround the great vessels at the base of 
the heart The heart itself was negatu'e Through 
out the lung parenchyma were numerous similar 
tumor nodules None communicated by ulceration 
with the dissected bronchi Some appeared on the 
pleural surfaces and one was adherent with the 
panetal pleura over the ninth and tenth nbs on the 
nght in the axillary' line The nght visceral pleura 
showed gelatinous edema Both testes were firm 
but small In the left testis was a small, firm, elastic, 
whitish nodule about 4 millimeters in diameter, 

‘Pmiouily reported b\ CniTO and StcTmt. J Am, M Au iq.6 

106 iSo 1804 



6oo 


SURGERY GY\ECOLOG\ ANTD OBSTETRICS 


•epuat* fm tEiat wu a •oom.lmt imalkT gnj’Ui 
miKcid kioUsf noduW. Tbe former VxEtd U£e 
fibroma. Tbe brxin, nip, aiui calwhuD vcre 
otfi tirt Tbe nmiiifa tbowtd rilflU jtUtnrlili 
nfema «ltb xostbocbTomlc fioid. (foaa bcmor 
rfaatt «u wwqL A (moll betDorrlaKic ci>T6caI 
Bttutub Kmt centimflcf ta diameter *ai noted 
In tbe right ocdplUl lobe In tbe taperior btml 
portion. HemoTTWilc metoaluct 3 cratlmcten la 
(fiometer euBy emicleabk acre noted la Idi cere 
beHa bam^bere nd were turrottiKled by pro- 
oonneed jedov^h gefatioonf edema. N crn* 
bitrectioQ vu noted In tbe foortb Tentrlde tbe 
httfol ventridef abowtd dedded cbUulloa. The 
toarce ol a 7 iplnal betBorrbage nmtt have been 


located lov dovo. Tbe pltniUry fliad m acml 
os groat Impectkn. 

Tbe asatooikaU diagaocb va« ebrnma d kfi 
tetk, fibroma oi left tcatb, totkuUr trepfij 
jstimaiy isediaftinal tcntoiaa, P) embt>aetl ax 
daoraa of hsig metaiteaea t lan^ h er Ink 
eertbeOar cdeiu ajn gt^tlcei of llrer fiircn, ia3 
UdoeTi. 

Tbe mkroacxjpfcal eumnatk’n roveakd tm 
toma testis, pnmaiy r«uists ooly of adoft mnu M 
{ionds and cbolestatotiiataai oat hi ao a^ 
talnable malignant local rtaidoe aietastatk ciorio- 
nepftbeUocia— In p medlastinaai, Iho 
teatknlaj tropbv and extmoe iaIerkUlia] nil i; 
pertropbv and byperplasla. 



ARTHROGRAMS OF HIP JOINTS OF CHILDREN 

Dr ERIK SEVERIN, Stockholm, Sweden 


I N the investigations now being earned out 
at the orthopedic clinic in Stockholm on 
the many unsolved problems concemmg 
congenital dislocation of the hip, the 
arthrographical study of such hip joints has 
proved extremely useful Because of its car- 
tilaginous nature, a great part of the hip joint 
of a child IS outside the scope of roentgen- 
anatomical studies, unless a contrast medium 
IS used 

The hterature on hip jomt arthrography is 
scarce Some authors have contented them- 
selves with determinmg the shape and size of 
the caput from the arthrogram, m cases of 
congemtal dislocation of the tup, the breadth 
of the isthmus has been ascertained together 
with the presence of hgamentum teres, etc 
In his book Untersuchungen ueber die A ekologte 
und Paihogenese der angehorenen Eueftverren- 
kung, however, Faber has given a dear de- 
scription of how the free border of the carti- 
lagmous acetabulum can be identified He 
also points out how this identification provides 
further means of distmguishmg between a 
normal hip and those m different stages of 
caput displacement if the joint is to be styled 
normal, the border of the cartilaginous acetab- 
ulum should reach down laterally to the hon- 
zontal line through the Y-shaped cartilages or 
in its immediate viamty, if tlus border is dis- 
placed upward a subluxation has developed, 
and when the caput has come away com- 
pletely from the acetabulum, a complete dis- 
location results 

No one, however, has paid much attention 
to the details in the medial part of the arthro- 
gram In the hope of confirming the correct- 
ness of earher arthrogram findmgs and also to 
add to our knowledge of the details found m 
arthrograms of the hips of normal children, 
we have earned out an investigation which is 
here discussed 

The material used consisted of arthrograms 
made at the Chnic and also of specimens of 

From tte Carolina Institute s Orthopaalic Clinic VanfSrean 
stalten Stockholm, Professor Henmng WaldenstrSm Director 


hip joints from stillborn children at full term 
A mixture consisting of cinnabar and celloi- 
dm — film being dissolved m acetone — was 
mjected into the hip jomts of the postmortem 
speamens For the sake of sunphcity, this 
mixture will be called “annoidm ” 

As annoidm flows sluggishly, the mjection 
■was earned out by means of a metal synnge 
The threadworm of the pistonshaft was 
passed through the nut at the end of the 
synnge so that the piston could be screwed 
forward -with some force The jomt was punc- 
tured from the front, and a few small stitches 
were placed around the point of the synnge 
with silk Dunng the process of mjection, the 
distention of the joint capsule was checked by 
the fingertip, to ensure that it was complete 
but not excessive By the careful moving of 
the jomt, the cmnoidin was distributed ■withm 
It The preparation was placed m a diluted 
formahn solution for some weeks to prevent 
it from drying When the cmnoidm had sohd- 
ified, and this could be determmed by pnekmg 
■with a needle, the arthrographic cast was 
checked by roentgenogram and subsequently 
dissected for comparison ■with the roentgen 
pictures The bright red color of the “fixed” 
arthrogram facihtated dissection 

Complete agreement cannot be expected 
between the cmnoidm-arthrograms and those 
arthrograms made with perabrodil m clmicaJ 
patients Compared ■with perabrodil, cmnoi- 
dm flows slowly, and a good deal of the soft 
parts had been removed during dissection of 
the postmortem material This should be 
taken into consideration m passing judgment 
Comparison of the chnical arthrograms 
■with the cmnoidm preparations and their 
roentgenograms reveds ^e foUowmg 

At the msertion of the syno^vual membrane 
on the femoral neck, the contrast medium is 
collected mto a nbbon round the neck (Fig 
I, A) 

The orbicular zone, B, appears as a arcular 
attenuation m the contrast matenal, medial 
to the neck nbbon The synomal membrane 
6oi 
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Fit. AAkrefrmnof ktp joist (vWaatkdsv^it) I lApbcB iwnd 
fmaoi Mck, 5 orUnk/ «oc. C, OmcutOoitlaaoB Usrin, D a^mk pocket 
euuUe t/nct%ecK OcuDcst, £, hnfwi» e| twtfrtsac Itinwat, / m w 
fo«M KeUbelL 



Flf AnkrefTiB <d falp joint *m frm tk* nnfiit lUe 
(fclmaiticdnvint Um bottoai «! Uh aocket tcko j'L £,tnn>- 
T cjK lif i iiiwit F ucccaii TdtnHi foMne accubcli, r*. iiujaiJ 
doni£i foMc •ccUboB n Dfcamtms Urn. 

bulge* out *g«tn abo\-c the orbicular xooe mud In the upper part* of the joint, the 

room for larger quantltic* of contimrt cartfligmoo* Umbo*, C protrude* ^ 

material between iUelf and the caput, the cootrast medium like a P*®**®*'^" 
tlmp^ and Exe of which a beautifully repro- ce« Bloated outride the Embu* h hD« 
duced In the arthrogram. contrait material up to the ijwlil man- 
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Fig 3 Arthrograms of the nght hips of two stiUbom children, taken with cm- 
noidm A, nbbon round the femoral neck, B, impression by zona orbiculans, 
C, impression by fibrocartilagmous hmbus, D, capsule pocket outside transverse 
hgament, E, impression of transverse hgament, F, recessus fossae acetabuh (Fi, 
ventral, F}, dorsal) 


farane root some millimeters from the free 
limbus edge The limbus thorn affords a sure 
base for the e'rtent of the acetabulum upward 
Begmmng on the inside of the hmbus, there is 
the space of the joint which tn mvo normally 
has a thinner contrast matenal content than 
is to be obtained m the postmortem material 
Normally, then, the quantity of contrast 
medium between the femoral head and the 
acetabulum is very small, except medially 
Here the contrast matenal is collected partly 
in the fossa acetabuh — 1 e medial, F, to the 
hgamentum transversum, partly in the 
relaPvelv generous capsule pocket, D, which 
IS to be found immediately outside the hga- 




Fig 4 Preparation of the arthrogram seen m Figure 3b, 
“cen from the medial, a, and \entral, b, sides C, impres- 
sion bj fibrocartilaginous limbus, D, capsule pocket out- 
side transverse hgament, E, impression of transverse liga- 
ment, Fi, recessus ventralis fossae acetabuh, Fj recessus 
dorsalis fossae acetabuh 


mentum transversum, E The pomted fibro- 
cartilaginous hmbus merges into the hgamen- 
tum transversum at the mcisura acetabuh 



A B D E Fi-, 


Fi^ S Arthrogrim of a child’s normal hip joint Pern 
brodil was used A, Ribbon round the femoral neck, 
B, impression by orbicular zone, C, impression by fibre 
cartilagmous hmbus, D, capsule of pocket outside the 
transverse hgament, E, impression of transverse ligament, 
F\-t, recessus ventrahs et dorsalis fossae acetabuh 
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SectioDallj tbc Ugunratom traimTmim b 
romxied »i>d oa occoant of iti extensbm 
malnl} m a donovcntnj direction teems, in 
pictures taken In a dorsoN-ential plane to 
appear In tbc contrast medium as a rounded 
impression Cmpi'eaajo EgamcnU trans^TTsl) E. 

According to Faber tbequantlU of contrast 
material m the bottom of tbe acetabniom b, 
nonnally extremeh tb^t, but according to 
our mvTStigations one tbooM tske into ac 
coimt tbe norroal I'anatioos brought about 
to ^■aI7ing mjectVxi pretsnret, decreased mus- 
cle tonus under a narcotic, IncoDgmlt) be 
tween the capot and acetabulum or the like 
NaturaHi t^ qaanUt> of contrast material 
contained In tbe fossa acetabuli wUn loduenccs 
tbe sUe of tbc contrast medium pool In tbe 
bottom of the acetabulum. 

Tbe quantity of contrast medium which Uea 
In tbe fossa acetaboH and which forces Its way 
down meduU to the Bgamentinn transversum, 
ts parted at Its kwer tip into two proop— a 
\TntrocQedial, F tod a donolatertl, F%, tbe 
anatomical fonadatloo of winch are tbe two 
pouches, which tbe author nanwa receas ns 
veo trails fossae acetabuli and receasus donalb 
(osaae acetabuQ The site of anirn of the Qga 
mentum teres, B from the medlil side of tbe 
Ilgamentum traon'crsum b joined to the hot 
tom of tbe fossa acetabuE with a few firm tls- 
soes. If the contrast mcdiam b subjected to 
ps e ssuie from above the aoft parts (n the fossa 
cannot recede uniformly but bulge bto two 
pouchrs, whose divbkmal wall b supported by 
the aforancntkmed tissues between the hot 


tom of the Inosora and site of origin of tie 
Ilgamentum teres. Thus, both the mulUnt 
contrast prongs are owally projected cato 
one anotbCT but if they appear b the arthro- 
giam It b possible, with tbeir help, to ndot 
esactll to the spot where we ibould lootfor 
the origin of the Cgaroentum teres. 

In cases of congCTJtal dtslocstion of tbe hip, 
one or more of the arthrographlc dctaHi noted 
may be distorted or obliterated through nyrre 
or less extreme secondary changes. 

gXTMUAXY 

Casts, obtained b\ daseetkn after bong 
photographed and compa i ed with corrapood- 
ing roentgen ptclures, ha« helped to ihor 
where contrast medium b collect^ m arthieg- 
rmphy of hip joints of normal children. The 
deta^ of tbe arthiograms haiT been chrectl} 
Identified b tbe specimens. Comparisons 
have abo been made with dmiral arthiufrains. 

The extent of the cartilagbous acetanohon 
mar be determined bteraliy with the aid of 
the Umbos thorn, medlallT with tbe aid of tbe 
Ogamentum tranirvcisum which at a suitable 
projection, appears b the cootrut meiBuin as 
a roauded I mpnu doD (bopreailo Uguontl 
traasrreni) Tune and igab one ices tbe 
quantity of contrast mediom situated medial 
to the Jjgamentum transversum, parted bto 
two prnngi bj th e orlgb of the hgameutaa 
teres. These two proogi arc endosed in tao 
pooches which the author names recewn len- 
timlis fossae acetabuh and recessus domEi 
foiaae acetabuU 



THE IMPLANTATION OF SOLID PELLETS OF ESTROGENS 
IN THE TREATMENT OF MENOPAUSAL SYMPTOMS 

GRAY H TWOMBLI, M D , and ROBERT S MILLEN, M D , New York, New lork 


I T IS the purpose of this paper to report 
the use of solid pellets of estrogenic ma- 
terials in the treatment of 37 patients 
suffering from menopausal symptoms 
Four patients mth kraurosis and leucoplacia 
of the vulva have been similarly treated In 
addition, pellets have been given to 4 patients 
ivith leucoplacia buccalis or chronic stoma- 
titis, following out the work of Nathanson, 
who has treated successfully patients with 
leucoplacia by repeated injecbons of estrogens 
in oil A smgle case of what appeared to be 
hyperfunction of the adrenal cortex was treat- 
ed In general, those suffenng from meno- 
pausal symptoms have been greatly relieved 
by the pellets for periods varying from 5 
months to more than a year The patients 
with kraurosis have been somewhat improved 
but not cured No effect has been noted on 
leucoplacia buccahs or chronic stomatitis The 
only noticeable eSects on the hirsute woman 
was the suppression of her scanty menstrual 
penods for 2 months 

In 1937 Deanesly and Parkes published 
their observations on the prolongation of es- 
trogenic effects in capons by the implantation 
of solid crystals of estrone beneath the skin 
Whereas 4 milligrams of estrone dissolved in 
sesame oil and injected subcutaneously into a 
brown leghorn capon caused the appearance 
of a narrow broivn stnpe on the growing black 
breast feathers of the bird, a smaller amount 
(3 mgm ) implanted as a crystal beneath the 
skin resulted m a total change in color of the 
growing feathers to brown and this effect was 
contmued for nearly 3 months Smiilar pro- 
longation of hormone eSects was shown m cas- 
trated rats by the implantation of testosterone 
pellets 

The fundamental idea of usmg the almost 
msoluble steroid hormones in sohd pellet form 
to obtain long contmued hormonal effects has 

From the Gynecological Services of the Memonal Hospital 
and the Roosevelt Hospital 


been used subsequently by many investiga- 
tors, with excellent results Thorn’s (ii 12) 
experiments using desoxi^-corticosterone in 
cases of Addison’s disease are well known 
Howard and Vest and Hamilton have used 
pellets of testosterone propionate to good 
effect More recently Hartman has reported a 
careful senes of experiments on monkeys in 
which he used pellets of estrogens, progester- 
one, and testosterone He records effects from 
a single 3 imUigram pellet of theehn lasting for 
4 months or longer 



Fig I Endometrium from a woman treated with two 
IS rmUigram pellets of o-estradiol showing the typical 
Swiss-cheese type of endometrial hyperplasia produced by 
hyperestnmsm The patient had had a spontaneous meno- 
pause 4 months before pellet implantation Biopsy taken 
^ months after therapy, 4 months after bleeding started 
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flf. Vtflml fm fid d $0 «bo kul Uts 
cutnod tu 1-B7 tkmpx for if ju mn i'- - — tg tliM 
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Ht j mrifird aorcj bCB iW pTfctdac 

patim Bcaili (Jltf httfiUotitka at to fcCci 
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Eitrognu h*\T b«n u*ed in toUd fonn to 
obUin \Tiy prolonged effect* bv Twomhly 
who produced ameer m m«V nuce of • ku> 
ceptiWc »tndn (R III) with a *lngle ervaUlof 
eitronc given at 10 days of age aod tn Ge 
achickter «bo produced mammary cancen in 
rati Buniiaii) treated Bbbop ua^ a 14 mll- 
Ugnim pellet of atrooe in a patient suffenng 
from mcnopaunl a>mptonu and reported a 
redaction m the natnber of fftabei from 10 to 
11 a da> to 4 to 6 a da> the effect luting 
abodt 7 wee k *. Salmon, Walter and Gelst 
iidng CT^atali of -eatradlol benxoate im 
planted 10 meoopauaal patlenti with 4 to 7 
milligrami each and reported marked Im 
pro\Tment m lymptonii loting from 60 to 
9S da^a. 

The eiperimcnti of Deanoly and Parke* 
•eemed to itrlking that thor application to 
women with menopaotal fjmptoms hnme 
diatel> auggested itaelf and was began oq a 


cautious scale in the fall of 1937 in our on 
clink. Cr^-itaJhne estrone was dbcolved in 
ethvl alcohol and recTystaliued^ the a^atih 
m> obtained weighing from i to 14 mlHijTinii. 
These were steriliied b} boiling and inlro- 
duerd Into the glateal moscles b;- insertion 
through a small trocar Later at the lofjn- 
tlon of Professor Parke*, pefleis of esirtcie 
weighing 15 to 30 imlligrartts were nsed while 
all the recent case* hart been treated with croc 
or more 30 mniigram pellets of -estradioi.' 

These last peDets are firm and Knooth, 
measure 3 b> s millimeten, and are suppBcd 
sterile in ^aat ampuls, Tbe\ are boiled for 3 
to 3 minutes after removal from the tube as 
an extra check on their steriEtr siid arc in- 
aerted through a trocar aiae 10 French, loch 
as b Ripipiied bv surgical snpfJ) bouses for 
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tapping hydroceles The matenal has been 
inserted intramuscularly into the buttock 
through a novocain wheal, no incision or 
sutunng being necessary The resultant scar 
IS neghgible 

The first patients were treated wth crystals 
of estrone alone Of these there were 4 There 
were 13 women who had crystals or pellets of 
pure estrone mserted firstj followed at a later 
date with pellets of estradiol Fourteen pa- 
tients had treatment either before or after pel- 
let implantation with diethyl-stilbestrol given 
as tablets by mouth (i to 2 mgm daily) or 
mtramuscularly three times a week m doses of 
02, I o, or 2 o milli grams m oil A number of 
patients had previously had treatment with 
intramuscular injections of estrone m oiP be- 
fore receivmg pellets Fmally there were 42 
patients who received from 20 to 60 miUigrams 
of a-estradiol each, 23 of whom had no other 
form of estrogemc therapy 

In treating patients suffenng from meno- 
pausal symptoms, it has been impressed re- 
peatedly upon us that one is deahng not only 
with the physiological lack of hormone but al- 
so with a comphcated psychic pattern— the 
result of the patient’s age, economic and 
soaal background, changmg mantal relation- 
ships, etc The latter symptoms are often cur- 
able sunply by the frequent sympathetic 
questiomng of the patient by the physiaan 
This IS particularly true of the patients m the 
age group between 40 and 55 Some, m con- 
trast, are very resistant to treatment of any 
kmd, but m such cases we have found several 
times on questiomng the patient carefully 
that chmcal cure would entail the necessity of 
her gomg back to work or perhaps might re- 
sult in a cut in home rehef or m some way 
might be disadvantageous 

Because it is so hard to get a rehable idea as 
to the degree of benefit from any form of ther- 
apy m these women, we have made it a rule to 
treat only patients with severe symptoms who 
were wilhng to count the number of flushes 
they had daily The effort required in this pro- 
cedure elimmates many patients with mild 
symptoms and makes the results of therapy 
somewhat more objective Most of the pa- 
tients have been foUowed from week to week 

TheeloV-Pajke Davis Company 



Fig 4 Record of hot flushes in the same patient showmg 
complete disappearance m i month with a gradual return 
to the pretreatment frequency in s months 


noth studies of the vaginal smear In addi- 
tion, the condition of the cervix and breasts, 
and other menopausal symptoms such as 
headache, dizzy speUs, insomma, crying spells, 
etc , have been noted at each visit 
To illustrate the difficulty of accurately esti- 
mating the effect of medication, the first 
case may be ated, in which 4 8 milligrams of 
estrone completely abohshed all hot flushes 
for at least 6 months though there was no 
change in the atrophic menopausal vagmal 
smear A number of patients have been 
cured of their sjmiptoms merely by being re- 
quired to count their flushes 

In the other direction, a patient treated 
with 50 mflhgrams of estradiol and 100 milli- 
grams of diethyl-stilbestrol, given both by 
mouth and intramuscularly, never showed any 
striking rehef of symptoms but rather a slow 
improvement This effect seems sigmficant 
when one knows that she is a confiraed at- 
tendant in the out-patient department of half 
a dozen other chnics A second patient show- 
ing no benefit complained, after 60 mflhgrams 
of estradiol m 4 months, that she felt so poorly 
that she ought to be on home rehef but that 
the authorities would not agree that she was 
sick enough to stop working Her vagmal 
smear showed a full estrogemc effect 
The most satisfactory results of treatment 
have been obtained among young people who 
are surgical or radiation castrates Three of 
these, 20, 25, and 30 years of age, have all 
shown complete cure for 3 to 6 months from 
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I CFT J peOeti of eftr»d»L In addition to their 
prompt reaction to treatment, they have fatM 
to th^ the other pajxhoneurotic manifeata 
tion* ao freqoentl) aeen In the older patlenta. 

Of the total of 46 paticnti treated, 17 were 
mffcTuig from mcttopaaaal ij-mptomi follow 
ing Bnrpad caatraljon or hjfterectomj 14 
had been treated with radmm or roentgen 
ra5i while in la the ■ymptoma followed a 
ipontaneons menopauie. Three patlenta were 
atm menstruating In gciieral, the women who 
had been auigicaDy castrated were more re 
fractory to treatment than either of the other 
groups. Thcj' remilred from 1 to 3 pelleta for 
compete rchef 01 their symptoms, the average 
doaebemg* these usually Wng given within 
a month of each other Thoae treated prev 
louily with radium were more easQy rcUeved. 
They recd\Td only i pcDet In 8 cases, 1 in 5 
and 3 in I the aN-crage dose bdng iX The 
IS women who were soSering from post 
roeoopansal symptoms after a spootanieoiis 
menopaose were all treated with oq1> 1 peQet, 
tave in s cases, both luffering from kraorosb 
vuhrae. The first of these was gitm two fo 
milligram peflets a month apart, and the 
second 3 pellets. Of these is patients 9 had 
uterine hl^lnp, itirtiog i to 3 months after 
treatment, lastusg from a few days to a year 
This was s evere enough m i case to require 
curettage and radiitm. Another abould ha\T 
beentreatedinthesamewa) but refused. Ihree 
patients treated recently have had no bleeding 
One of the surgical castrates Ued 7 weeks after 
pcDet Insertion evidentlyfrompartof the lower 
portion of the nteros which had not been re 
moved at the hysterectomy 3 months before 
treatment- 

^ Qwn who ha^ bad a ^wotaneous raeno- 
pause are relimTd of their snuptoms much 
more easily *hsn surgKal or radiation cas- 
trates, and tha b what one would expect, 
since the ovarj still has some activity even 
after the menstrual periods have c ea s e d. How 
ever the utenoe bidding, which has occurred 
in three-quarters of these cases, would seem to 
contra Indicate treatment by peDcts. In 5 of 
the patients who bled for a considerable len^ 
of 5me it was possible to obtain pAecea of 
endomctrhtm for study m i case b\ formal 
curettage under a general anesthetic, and In 
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the others b\ the use 0/ a suctloo curette. AB 
4 patienu showed the typjcal Swos-cheac 
pattern of the endometrial giind* typfol ol 
prolonged estrogenic itimubtlon. The nnero- 
sojpic section of one of these specimens bHhis- 
trated in Figure i 

The pellet form of therapy has been veir 
satisfacton in the patienU treated with es- 
tradiol. AO but one of the nwmipjr ifi^ ^ TT^ 
have shown moderate to marked ImpiDvcment 
Of complete cessation of fjTnptomi. This im- 
provement has Indnded of hot 

fln a b ei improvement in sleep, great Im pnn 
ment in ncr\-«iSDeaa, ce«at£a of crying 
speSs relief of headaches, and the advent of a 
feeling of wefl-bemg. The effect fraoi a lin^ 
implantation appears to last a variable lecgth 
oJ tune Those patients in whom the effects 
seem e d the moat obiective had rtBcf for 5 
to 6 months. In others rclfef lasted Inngrr 
It b our bnpreaDon that the effect of estn 
dloi in peOrt form fa more marked thin 
anything ve have been able to obtain with 
dwthyi-^bestrol or estrone in off. Beataeof 
the expense of the latter drug for c£uc pa* 
tients, it may be that ve haNT not ftdmmTi- 
tend it in lar^ enough dcacs over locg amih 
periods, but several patients, bter treai^ 
satbfactorQy with pellits have had u much 
as 10,000 intematioDal units of eitrcoe in off 
3 times a week for 3 weeks or longer Dicthyi- 
stObestrol in our hands has gi%Tn a high per 
centage of tone effects 6 of the is patimts 
complmned of nausea or abdominal pain wba 
taking the drug by mouth. These symptam 
have occurred occasionally even when tic 
matenal was giv en by hv-podermlc infection. 

In our bands the implmtatlon of so 5 d pel- 
lets of aimu have bra practically witlimt 

effect. One patient receive four 15 nrilEgnm 

tablets at one time another two 30 milSgrsm 
tablets another 654 mllEgimins as one 30 
milligram peDct and about ten crystils, sD 
without benefit 

As has been described by Papanlcolsoa sm 
Sborr the human vigina undergoes atrw^ 
following the menopause with a marked tfau - 
ning of the cornlfied layers of the cpithefirun. 
This thinning is accompanied by the appear 
ance in the stained vaginal smear of 
and large round ceUs with large no cVi , deep 
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cells” as they are called by these authors 
These cells form the deeper or basal layers of 
the mucosa In some cases the entue smear 
may consist almost entirely of them In other 
cases, though the epithelial cells are large and 
polyhedral, the nuclei are quite large and 
palely staimng Under the influence of ade- 
quate amounts of ovarian hormone, the leu- 
cocytes tend to be greatly reduced in number 
or to disappear altogether, while the “deep 
cells” disappear completely The epithelial 
cells become large and flat, and their nuclei 
shrink so that they are small, pycnotic, and 
deeply staimng 

We have studied the vaginal smears in 35 
of our cases and classified them as o to 
fl- +, depending on the degree of cornifi- 
cation that they show By o we mean a smear 
composed of small round cells with relatively 
large nuclei Leucocytes may be present in 
abundance Of the 26 cases in which smears 
were taken before therapy was begun, ii 
showed this picture, one tjqie of which is illus- 
trated in Figure 2 When the smear contamed 
only a few of these cells it was spoken of as 
Four pretreatment smears were thus classified 
If the smear showed large polygonal epithehal 
cells with large pale nudei and many leu- 
cocytes, It was labeled -(- -f- There were 5 of 
these m the pretreatment smears If there 
were few leucocytes and most of the epithehal 
cells showed pycnotic nuclei with less than 
half of them showing large nuclei, the smear 
was labeled -f- + -h There were 6 of these By 
+ + + + we mean a smear consisting of large 
polygonal cells all of whose nuclei are small 
and heavily stained Either no leucocytes or 
only a few are present (Fig 3) This type of 
smear was not found m untreated cases 
In 24 of 30 patients treated with estradiol 
pellets in whom smears were taken after 
treatment, complete comification was seen 
Three patients showed smears classified as 
+ + + In 3 cases menopausal smears were 
found after treatment The explanation for 
the failure of these patients to show a response 
m the vagmal smear is difficult One patient 
certainly had a physiological response from 
the drug, for her breasts enlarged and the 
uterus increased m size A second patient who 
had received 40 miUigrams had complete relief 


of hot flushes but continued to show deep 
cells in the smear The third suffered from 
kraurosis It has been our expenence that pa- 
tients with kraurosis require large doses to 
give any physiological response, and the fact 
that this woman failed to show any smear 
changes with one 20 milligram pellet corre- 
sponds with this clinical observation 

Several effects other than those it was de- 
sired to produce, in addition to the utenne 
bleeding abready mentioned, deserve descrip- 
tion These mclude swelhng and soreness of 
the breasts of mild to moderate degree lastmg 
for a few days to a month This occurred in 
about half of the patients In 4 cases leuco- 
placia of the cervix was seen to develop follow- 
ing therapy Biopsies in all of these cases 
showed only thickemng of the epithehum 
without downgrowth mto the underlying mus- 
cle One patient who bled for almost a year after 
treatment developed a cervical polyp first, 
about 2 months after insertion of the estradiol 
This was also true of the last case Two pa- 
tients complained of severe headaches for 
about a month at the time when it was judged 
that the effect of the pellet was weanng off 
One patient with multiple fibromyomas of the 
uterus showed a definite increase m size of 
these tumors The uterus before treatment 
was described as bemg about the size of a 2 
months’ gestation, whereas a month later it 
reached almost to the umbihcus The same 
was true of a second patient though the 
growth was not quite so marked 

Fmally, this report would not be complete 
without a word on the relationship of this form 
of therapy to cancer of the breast As has been 
mentioned, cancer can be produced in male 
mice with single implantations of crystaUine 
estrone In the patients we are reportmg, as 
much as 720,000 rat umts of estradiol have 
been given to i patient Because such an 
amount of drug might be thought dangerous, 
espeaal care has been taken to foUow our 
cases, particularly with regard to the condi- 
tion of the bresists and cervices In no case as 
yet has any mass developed m the breast The 
only lesions of the cervix have been descnbed 
In this respect our expenence agrees with 
that of Shorr and Papamcolaou (10) who 
report 452 patients treated from i to over 7 
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jTan with dosa of 50,000 to 1,000,000 ret 
tmlu of estrognuc nutniil without a dngle 
CMC oi caiiCCT which couW bt attributed to 
the therepy they bad recehTd 
In our a^ei there were a patlenta who had 
been treated with radltun one 5 jTan and the 
other 7 yean previoialj for cardooma of the 
cervix. One ^ri of ao had been treated for 
very extenirre met ai title diagermlnoma of 
the ovary by i rajw one )‘ear before eatradiol 
therapy hione of these 3 patlenta haa abenro 
any evidence of reactivation of the tumor by 
the drug 


snoiAxY 

I Thirty seven menopauaal patienta, 4 
cases of LracrnMlavuli-ae 4 cases of teocoplada 
bnecahs and i case of adrenogenital hlrrut 
Ism hai'e been treated by the {mplantatkm of 
solid ciystab or peDets of eatrone or estredloL 

3 Estrone crystals and peDrta have been 
IneffectiTt in our haoda. 

3 Twent} •mllllgrtm peQets of estradiol 
have piu ve d most efficioous for the protooged 
alleviation of menopatual symptoms. The ef 
fectlt'e dose has bera a totd of i to 3 pdlets 
given intramuscularly a month apart 

4. The fuB effect of the peDeta Wome* ap- 
parent to about 1 month. The efieet lasta 5 
months to a year aa shown by aubjectivo 
symptoms and I'aglnal tmeara. 

5 Pdlets are contra Indicated In women 
with Intact uteri, ebee they have caused 
bleeding (quite profuse and prolonged In some 
cases) In 9 of I* such patients treated- No 
bleeding haa o cccrr cd m patients who have 
received castrating doses of radium tome time 
before estrogenic therapy 

6 PcDet therapy was only partially ef 
fective In 4 cases of krauroris vulvae. 

7 A woman with marked hrrsutfsm had her 
menatroal periods InblNted for » months Iwt 


no Improvement In the cxcetuvc hair jrosii 
was noted- 

8, No case of cardnoma of the brtut or 
cervix haa been produced- Two cases cf or 
cinoma of the cenix and one of dysgetmfawoa 
of the ovary have shown no rcatthTiti* ef 
the disease by tbfa form of medkatioc. 
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CARCINOMA OF THE LOWER INTESTINAL TRACT 

ROLAND E BIEREN, M D , Baltimore, Marj'land 


I N the interval between January, 1922, 
and June, 1939, there have been 254 
cases of carcinoma of the large bowel (m- 
cludmg 2 of the appendix and 10 of the 
anus) m the Umversit}' Hospital ^ It was felt 
that a systematic study of the material pre- 
sented by these cases would be of considerable 
chmcal and pathological mterest and would be 
representative of an average general hospital 
Such a study is here presented with a satisfac- 
tor}^ foUow-up of approximately 97 per cent of 
the cases We are greatly mdebted to many 
busy practitioners and to the departments of 
vital statistics of the Baltimore City and State 
of Maryland health departments for mvalu- 
able assistance m foUowmg these patients 

APPENDIX 


Age The highest madence is undoubtedly 
m the age group 50 to 70 years, but youth is by 
no means ruled out, for 3 cases occurred m the 
age group between 17 and 19, 6 between 20 
and 29, 14 between 30 and 39, 39 between 40 
and 49, 76 between 50 and 59, 77 between 60 
and 69, 26 between 70 and 79, and i between 
80 and 89 

Race and sex Of the patients with adeno- 
carcmoma of the nght colon, 29 were males, 
II females, 37 were of the white race, 3 of the 
black Of those in whom adenocarcinoma oc- 
curred m the left colon, 35 were males, 28 fe- 
males, 58 were white, 4 black, i yeUow Of 
those with adenocarcmoma m the rectosig- 
moid and rectum, 89 were males, 50 females, 
133 were white and 6 black 


There are 2 cases of adenocaranoma of the 
appendix Both occurred m white females, 
ages 44 and 49, respectively Both presented 
the chmcal picture of acute appendiatis At 
operation the appendix was descnbed as being 
gangrenous with abscess formation The diag- 
nosis of adenocarcmoma was made by the 
pathologist One patient died m 3 days of 
pentomtis, the other survived operation to die 
in 2 years of generalized metastases 

COLON AND RECTUM 

There are 242 cases of adenocarcmoma of 
the colon and rectum For purposes of con- 
vemence they are divided mto 3 groups those 
occurring m the right colon, the left colon, and 
the rectosigmoid and rectum Of the 40 cases 
of adenocaranoma m the nght colon, 24 in- 
volved the cecum, 9 the ascending colon, 7 the 
hepatic flexure Of the 63 cases m the left 
colon, 9 mvolved the transverse colon, 5 the 
splemc flexure, 9 the descending colon, and 40 
the sigmoid colon The rectosigmoid and rec- 
tum were mvolved m 139 cases 

From the Department of Pathology, School of Mediane, Uni- 
versity of Maryland. 

tSei-era] inoperable cases were not prosed hy biopsy but were 
included in the study because the gross description at operation 
and the subsequent course justiBed the diagnosis of caranoma- 


TABLE I —CHIEF PRESENTING SYMPTOMS 


S>Tnptom 

RJ^t 

colon 

Left Rectosigmoid 
colon and rectnm 

ConstipaUon and/or diarrhea 

13 

4^ 

89 

Blood and/or mucus m stool 

7 

20 

79 

Abdominal pam 

29 

35 

16 

Palpable mass 

16 

13 

5 

Obstruction 

12 

n 

18 

Loss of weight 

0 

3 

4 

Anemia 

8 

I 

0 

Gaseous distention 

0 

5 

0 

Small stools 

0 

I 

4 

Rectal discomfort 

0 

0 

26 

Hemorrhoids 

0 

0 

12 

Urgency 

0 

0 

7 

Incontmence 

0 

0 

4 


Symptomatology The chief presenting sjmip- 
toms are given m Table I 
It was questioned whether there might be 
any relation between the duration of symp- 
toms and operabihty The average duration 
of sj'mptoms of the adenocaranomas occur- 
nng m the nght colon m the entire group of 
patients was 10 months, m the operable group 
5 5 months, m the inoperable group ii 7 
months The average duration of those occur- 
nng m the left colon m the entire group was 9 
months, m the operable group 7 months, m the 
moperable 10 5 months The average dura- 
tion was 10 months for those occumng m the 
rectosigmoid and rectum m the entire group 
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with do5« of 50000 to i/»o/x» r*t 
irmti of estrogenic ni*teri»l Tithout a Bin^c 
ciie of auwrer wiilch conH be ittrfbated to 
the therapy they had rectired. 

In our aerie* there irere 3 padenti who had 
been treated with radium one 5 yean and the 
other 7 yean preMOuiI) for cardnoma of the 
cerrii. One gui of *0 had been treated for 
very exteniiw metastaUc of 

the ovary by i rayi one j-ear before eatradwl 
therapj None of these 3 patient* ha* ahowa 
any ^dence of reactivation of the tumor by 
the drug 


ffuuuasT 

I Thirty-aeven menopausal patients, 4 
ca*ea of krauroai* vnlvae, 4 caacs of Icucoplada 
boccalla, and i ca*e of adrenogemtaJ hirvut 
lam ha\'e been treated by the unpfaotatKm of 
solid oryatals or peDeta of estrone or eatradjoL 

a Estrone cmtala uid pelleta have been 
Ineffective In our haiada. 

3 Twenty milligram peOeta of estradiol 
have proved most e£caai^ for the prolonged 
iBeviatioo of menopatBii Bymptom& The ef 
fec d ve dose has be^ a total of i to 3 pelletB 
ghen intramuscolariy a month acait. 

4, The full effect of the peDet* Wome* ai>- 
paient in about i month. The effect laata 5 
months to a year as ihown by aubjcctiTe 
aymptoms and vaginal imeaia. 

5 PcDcts are contra-indicated m women 
with intact uteri alncc they hare cauied 
Weeding (quite pnofuae and prolonged in some 
casca) in 9 of 13 auch patient* treated. h<o 
bleeding hw occurred fa patient* who have 
received caatrating dose* of radium aotne time 
before catrogcnlc therapy 

6 PeDet therapy was only partially ef 
fective m 4 case* of JuauiOBi* vnlvae 

7 A woman with marked hirau tarn had her 
menstrual period* jnhnutfd for a montha but 


no improvement in the eiceasive ban rrcwti 
wa* noted. 


No case of caronoma of the keart « 
cervix has been produced Two car 

cinomi of the cervix and one of d^- ig i-i iii ff wn 

of the ovaiv have abenrn no reactfratijo c4 
the diaeaae bj tid* form of medicatiiJii. 
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20 per cent, sjstcmic disease in 6, or 20 per 
cent 

Of 18 patients d} mg of pcntomtis 7 came to 
autopsy Four of these had leakage at the 
operative site, 3 uere apparentlj due to con- 
tamination at operation 

It was questioned whether peritoneal drain- 
age pla^ed any part in the prevention of peri- 
tonitis In 37' of tlie 79 cases resected perito- 
neal drainage vas emplo3’ed Eight of these 
patients died of peritonitis Only 2 of these 8 
came to autopsy, 1 as due to leakage and the 
other was not We doubt that there is any 
significance in these figures 


TABLE ni — MORTALITV B\ ERA OF THE 
1 7 ■iXAR PERIOD 

\cir Rorcttd Dfithi PcrccntaRc 


1922-1929 

20 

6 

30 

1930-1935 

23 

10 

43 

I 93 b-I 939 

36 

14 

39 


TABLE r\ — ilORTALITV B\ OPER.VTr\'E 
PROCEDURE 


Operation 

One stage abdominopcnneal rcscc- 
Uon 

Two stage aMominopenneal rcscc 
tion 

One stage resccUon tnth end to end 
anastomosis or ilcocolostom> 

Tno stage resection (prcliminai> ce 
costomj) with end to-end anas- 
tomosis 

Mikulicz resection 

Posterior resection, rectum 


Number 

cases Deaths Per cent 


30 10 so 

Q S SO 

30 11 37 


4 I 25 

4 2 so 

12 I 8 


Prognosis of resected cases Of the 79 cases 
resected 49 patients survived the operation 
All of the 49 have been followed satisfactorily 
to December, 1939, except i, and that one was 
followed for 5 j'ears and has been considered 
as a 5 jrear cure The end-results are pre- 
sented m Table V 

Thus 24 patients have survived 3 or more 
years, of these 3 have died of recurrence and i 
of cerebral hemorrhage One patient has re- 
currence after a lapse of 15 3'ears We feel 
that this could be justifiably considered an- 
other tumor Of the 25 remaimng cases, ii 
have died of carcinoma m less than 3 years, 2 
have died of heart disease, and i of cerebral 
hemorrhage ivithm the same period of time 
Eleven patients are still living and well, hav- 
ing survived varying periods of less than 3 
years, 2 of these with known hver metastases 


TABLE v — SURVr\L\L, OPERATION AND 


GIL\DE OF TUMOR 


Sur\4\ml — „ , 

jeata Operation 

16 One Stage abdominoperineal 

IS T« o stage abdominopenneal 

14 One stage resection, cecum 

13 Postenor resection 
ii 3 ^ One stage abdominopcnneal 

II One stage tmnstersc colon 

10 One stage cecum 

10 One stage sigmoid 

Posterior resection 
7 Mikulicz descending colon 

6 One stage abdominopenneal 
6 Two stage abdominopenneal 
One stage sigmoid 
S One stage cecum 

S One stage cecum 
4j-f One stage sigmoid 

4 Mikulicz transterse colon 

4 Postenor resection 

4 Posterior resection 

4 One stage abdominopenneal 
3K One stage abdominopenneal 
syi One stage abdominopenneal 
3 One stage abdominopenneal 
3 One stage abdominopenneal 


Grade* rreaent sUilus 
4H Luang and well 
2B ReCTirrcncc 

aftens jears 
I A Living and well 
3A Luang and well 
2A Living and well 
3B luang and well 
2B Living and well 
3B Living and well 
2 Living and well 
2B Colloid Died of 
recurrence 
2B Living and well 
3B Living and well 
2B Lu mg and well 
3B Pollowcd only 5 
years 

2B I ivang and well 
2B luang and well 
2B Living and well 
3B Died of 

recurrence 
? Died of 

recurrence 

2 Luang and well 
2A Living and well 
3C Living and well 
I A Lu ing and well 

3 Died of cerebral 

hemorrhage 


•Two melhndv of rradinc ore emplov eil The one iv Ihe Broders method 
of (oadee 1 lo IV Ibe olher Ihe Duke« melhod indicated b> the letters 
A U and C \\c nppl> the Dubes method as follona A indicates the 
(trowih is limited to the mucosa and submucosa B indicates inv olvxment 
of museulanv and C indicates pentoneal or rcgfonal node involvement. 


Sumoal by operalioe procedure Of those 
subjected to postenor resection, ii survnved 
operation, 2 died of recurrence after 4 j^ears 
and 6 after 3 j'cars or less Two patients sur- 
vived a Mikulicz resection and i is living and 
well 4 ) cars later, the other died of recurrence 
after 7 years In the group of one and two 
stage procedures, 37 patients survived opera- 
tion Only 5 have died of recurrence in 3 years 
or less 

Wc feel that recurrence after resection indi- 
cates one of two things (i) that metastases 
ahead} present were overlooked at the time 
of operation This is shown by 2 of the pa- 
tients who died after operation in whom were 
found previously unrecognized hver metas- 
tases at autopsy (2) That the excision of the 
growth at the operation was insufficient This 
IS apparent in the high incidence of recurrence 
in the posterior type of resections 

Prognosis of inoperable cases Of the 163 
inoperable cases 47 patients died while in the 
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as wdl as in the operabie grtnip and In the In 
operable group 

The mdiMdual v'ariance Is from >4 bonn to 
5 ycara. The figure* given in the prerlou* 
paragraph appear rignlficanL TIk difference 
in chronology betw een the groups is probably 
related to anatomical posltkia and phyalology 
of each portion of the boweL Omy 4 cases 
were diKovered Inddentally One cecum, 
during laparotomy for aente cholc<7*dtfa 
another descending cokm, at totopar on a 
patient who died of obstruction foUowing 
hyiterectocny a third, sigmoid, at autopew 
on a patient wbo cBnically had a ptrehoau 
and lymptoms of a brain tumor cerebral 
metastases and the fourth rectum foOowlog 
cjitoatomv for aente unnary obstroctioo 
f'hneteen cases were cfiagiuaed on admissoo 
of patient* to ho^ital as having an acute 
abdomen. Of these 8 were due to pexformtion 
of the growth, 10 to the associated loflamma 
tory reactwo withcat perfor a don, and 1 was 
doe to an aente chole c^^ tk. 

Rewn t g e no g r ams were m So patmta 

91 of the right coloo of whkh 18 were reported 
u cardnoma, a loffammatory i negative 40 
of the Wt coloa ^ of which were reported as 
cardnoma— case reported as cardnoma of the 
trtnsverae colon bat found at opermtkm leskm 
in the de»ceraiingado0— 6 negative 19 of the 
rectosgniold and rectum, 18 reported as car 
Hnnma, i negative Of the total of 80 cases, 
70 or 87 5 per cent were reported as carci- 
noma j or 2 5 per cent as Infiammatory and 
8 or ro per cent were negative 

One caae was reported as caranoma by 
roentgen ray and confirmed by laparotomy 
(but not by brapev) which later prosed to be 
diverticulitis. It is not indud^ In the 2 
case* reported as inflammalorv and in 7 of the 
8 cases reported as ncgatiie the a\mptom3 
aloQC were stiD conside^ suffident jnsUfica 
tion for laparotomy Only i case reported as 
negative was mis*^ entrreU This was the 
patient with a psychoas who was suspected of 
a bram tumor snH m whom was found at 
autopey caranoma of the sigmoid with cere 
bral metastaaes. 


t— www rf tyPr 

a a- 


OpoahUtty Of the 24a case*, 79, or 33 per 

cent of the entire series, were operable 11 or 
37 5 per cent, of the 40 case* ocaimag b the 

ri^tcokm 25 or 40 per cent, of tie 63 b tie 
left colon 43 or3i per cent, o< the 139 b the 
rectosigmoid and rectum. 

AnoperabiBtyof33percentl*low ThiiH 
partially erplamed ly the criteria taed fcr 
eilimation of opcribffity on the of ne 
t i stasc* . There were 56 case* m whkh there 
were no demomtrablcmctastase* but the local 
extent of the growth was the cri to k ia W 
moperabillty There were metastases fa re 
gxxial mdes in 65 patient* In TegMiil nodes 
and Lvtr m *9 patients there were regfcnal 
and Intra-abdommal metastases in 10 pa 
tfents and g c uei ahaed metastases fa 3 pitifiita 

There were 4 operable cases with metastases 
pr ese nt in the regnal nodes and Em Two 
of these were missed at operation and were 
foand at autopay Tbe otha 2 were rtctig- 
niaed and the primary growth (rectum) ww 
raected for rend of lymptoois. Both tie Ev 
mg and wdl, one 3 yean and the other i year 
following operation 

TABLB n — riTE* O? OfXlATTOX EUPtOtED 


Ki^t cufee 

Qpf aif r tM cteg llh Deocolntiwir 
Op« tttfT i mcll op ta OmolcatoDT ud 
■M9UJ7 ikostosj 

<W It»|g r rfllnfi Its HciTWcax 
Lefl coloo 

Om resFclJce lUi end cod uaaJcoaa > 

T Hsf* r» cj aiai (prelmliiiJX M 

nMo end UMtocnits 

Od* tlmf* rcacdlaD [taeal Id codvwflaooAod 
unlciacoUi^ Lcuj i SMiiy 
Ultoha rcKCtna 

Od* tlA^ khdoadDc^edcial raeOJOi (deno) 
Kcdodcsold sad tectma 

doe stsfe 4in1 rwetke ' 

T it>fe fcbdocBJBoptliBrtI roectno ___ 

“■ «(af« mectlai ilk cud to-cod 


Oaerrrfrr* awrtaWy Of tbe 79 patrenti oper 

ated upon, there were 30 or 38 per emt, 
operative deaths 5 45 per cent, 
caaes m the nght colon ro, 38 per cen^ tw 
15 in the left colon 15 35 per cent, 0/ the 43 
m the rcctosigmoed and rectum. , • j. 

Clnef aitut of dealk. Peiitonitr* — 
struction— was tlie caoae of death in 18, « 
per emt, of the cases operatire iboct fa 0 w 
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hospJul from the effecu of the terion. One 


mmdred uxl liiteen kft the hoipful, and a of 
these later had Tcsectkau at other hospitals. 
One died of the operatton and the other died 
In i 8 months of rwunTDce. Six of the n6 
have not been foDoimL Hve patient* are aUD 
Uting after 6 years, I year smooth* 4 month*, 
and 3 months, reapectively Ailde from 3 In 
teierting survivali of 14 yean, 13 year*, and 
6 yean with electrocoagulation and radium 
and I Burvnil of 4^ yean with radium alone, 
there arc no othe r sorvrvali orer 3 yean and 
the average is 15 montha. These unnsoal cases 
are diacoased under radium tieatmoiL 

of radhem Thlrty-ax patient* with 
Inoperahle leuona received radium. Three of 
these were not folkrwetL Twenty-seven of 
these have (£ed in iesa 3 yean. Six pa 
tienti iitrvived 3 yean or more and theithb- 
torlei are briefly presented In Table M 


TAiUt lADrOV XUtAIKEKT 



It la Interestmg that the 3 bat sorvtval* 
with radium are padc 3 tranDra. A* these pa 
tienta also receiv^ dectrosurgical treatment 
of the local growth we bciitate to draw any 
conduston*. Thenrvival of i pabent with an 
inoperable growth for 13 yeara, when the 
growth was resected. In ipite of dectrosurgery 
and radhiin, leads to interesting speculation 
about our cntena for Inoperahibty 

Of the 37 patients wr» recriiTd radium 
treatment for cardnoma of the rectum there 
U a record of bkipiy confinoatiOQ of the diag 
nons In only 19. In all but i of these uncon 
fliTu eij patfcnts have died with immif- 
tahable amnoma. In i case the leaion later 


proved to be an inflammatorj one and patfcut 
has survived 14 Jtan without evidence nf or 
cinocna being present. 

aQTJAVOTJS CEU. CAIONOIU OT THE ATTl 

There are to czsa of squamna ccD and- 
noma of the anus In the ictiea. Five wm Id 
m i lrt, 5 in femalea. Seven were Uaci tad 3 
white- The average age was 56 yean, varying 
£rom3ito75- The average duntioo of ijicp. 
toms was ii months. The pr f w nring 
tnrTTw were local pam in 7 cocistipitKn 
and/or diarrhea in 5 cases, blood In the tbxi 
in 3 cases, and an an^ man in 3 cases. 

Three were r esect ed by posteior opentiai. 
One 1* Hving and well 3H T^an afto opera 
tion. This pabcnt also has an aiKidated lym- 
phogranukicna inguinale. One Is Evlog and 
weD I year after operation. One died of heart 
faQoie 4 months after operatioD. In 5 can 
the leskro was eiectrosurglcally e xd s ed Two 
of these patlrnU died at operation, one of pol 
mosiaTy tubcrmloab, the other of |eo0aJ de> 
bflity and Infection asaxiited with a neg- 
lect^ extensive growth. The other 3 efiw 
of recurran and metastases In a 4 
(Bonths, and 3 months reqiectivetv ^ ht 
ter s hiud Ingtrina] metaitasa at the th« of 
operation. One patient had an eiteiaive lool 
extending into the buttocks. No tpen 
tire procedure was carried out but be recti red 
acDurse of radrum. He ha* survived 6 mooltj 
to date. One patient had metastasa to the 
femur with an extensivn local lesioE. Be re- 
coved DO treatment and died of caitmoma is 
1 months. 

coifciuaiccfs 

Cardnoma otf the colon and rectum fa a 
relatively slowiy growing and late metaitui* 
Ing tumor Thw Is usually present an ti»- 
datfd inflammatoiy reaction which cEmcaHy 
cnonot be datingulflhed from the grurth. 
Fifty per cent of the regional node bfopsie* at 
laparotomy are Inflammatory 

Operahuity ahould be higber The damces 
of survival of the untreated case* arc pocr at 
besL The chances of survival of the patirat 
who has an adequate exoskio of the growth 

and miriva the operation are good. 

Pathological gratfing of these tumof^ 01 
no significance In this s^a of case*. A pance 
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The pt«ent ftaidy w« mdcrtaketi to deter 
mine the type and brand of cotton best tmted 
to luig e i y and the roott e£ 5 cacknu method of 
Btfdlliation- Thirty-rii gradea of cotton of 8 
different bcaoda, 24 gradea of tllk of 3 braoda, 
and j gradea of linen of i brand were teated. 
Studiea were done 00 a Sater mngtf atiand 
tester The tensile ftrength of 10 conaeoitivo 
iln^ strands was determinei Tbe average 
ana the pierccntage vanations of these 10 
readings were caJoilated. The suture* atmfied 
•wer e tested as they came from the manufac 
turcT" also after antodavmg after wetting 
after boQjng, and teated wet after boding and 
tested dry after boding drying and rewet 
ting' and after boding drying and rtbodlng 
Tbe average tensile strength of the materlala 
as they came from the mantLfactnrw sras ac 
cepted as a base Hne and the percentage change 
In tensile strength after eiposure to the van 
ous ODndltioas enomerated was cnloilatfd 

cnx 

Tbe t’ariadon In tensile itreogth for braided 
act um proofed rilk was below 10 per cent, and 
for twisted silk below to per cent Tbe teo^ 
strength of Ekkoatel serum proofed silk In- 
creased after autoclaving Aher 40 minutes 
the mcrease was 3 to 10 per cent, after 80 min- 
utes 6 to It per cent, and 5 to r8 per cent after 
ISO minutes. Part serum proofed adk abowed 
no change after 40 minutes of autoclaving an 
mcrease of o to 13 per cent after 80 minutes, 
and changes oi minus 3 per cent to pfoa 6 per 
cent after ito minutes. 

Pari scrum proofed silk of the various sues 
when boiled for 10 min utes and tested while 
wet, de cr eased In teniile strength o to S5 per 
cent If the same material was allowed to dry 
It increased in tensile strength o to 25 per cent, 
rewetting de cr eased the tm«iV strength o to 
15 per cent- Champion twisted untreated iQk, 
wh« boiled for 10 minutes and tested wet, de 
creased in teniHe strength 18 to 39 per cent 
decrease was reduced to o to i 5 per cent 
after drying Autoclaving or boOing did not 
change the percentage variation of any of the 


linen antodaved for 40 80, and i#o nun 
utes decreased m tensile strength o to 18 per 


cent. The Increase In tensile strength of No 

go linen b not significant. Linen boQcd Iw 10 
mmutes and tested wet increased 6 to 34 per 
cenL This Inaetse was practiciDy itioC»W 

bvdrjmg and was again apparent after reset 

ting The percentage change of dried pren- 
ouslv boiled linen was plus o to 8 per cent, aid 
for the same material after rewetting ploi 16 
to 30 per cent. The percentage viiialioQ io 
tenkle strength of the linens stified wis 10 to 


Handcraft cottons deaeased 4 to jj per 
cent after autoclaving for 40 minatei, 9 to 
per cent after 80 minutes, and 5 to 13 pet cent 
after ijo minutes. The percentage vanatke 
of Handcraft cotton was 6 to 44 per cent Se 
rum proofed cotton of the same brand wu 
1 2 to 35 per cent weaker but the smiller ibes, 
No 000 and No 00 Increased 4 to 15 percent 
after autoclaving and tbe larger lites de 
creased 2 to 33 per cent 

Monarch cottons decreased in teojOe 
■tren^ 3 to 10 per cent after 40 mhiDtes of 
autouving, 2 to 9 per emt after 80 mlnstes, 
and o to II per cent after 120 minates. lion- 
arch No o increased 4 per cent and 7 per cot 
after 40 and 120 minutes of autocdivug, re 
ipechvely These cottons varied In tensile 
strength 3 to 38 per cent 

Kot cottons deaeased 4 to 10 per cent 
after 40 minute* of autodavlng ami, CTcept 
for No 00 to 60 which decreased 7 per cent, 
showed no significant diange after So and iio 
mmutes oJ autoclaving These cottons varied 
7 to 39 per cent. 

dark cottons showed change* of phis s to 
mmus ir per cent after 40 mmutes of into- 
davmg, 3 to mmus 20 per cent after 80 
mmutes and ^us 4 to minus 1 1 per cent after 
120 mmutes and vaned 6 to 40 per cent. 

Qimav cottocs decreased o to ii per cent 
after autodavmg and varied 1 1 to *4 per cent 
\mctican Thread Companj uicitenied de- 
creased o to II per cent and varied 11 to 14 
per cent- LeRoy mercemed Inoeased 6 to 9 
per cent after autodaving for 40 mimilf* and 
eicept for a decrease of 9 per cent m the No- 
000 sue after autodavlng for 80 mmutes 
shenre d no further significant change. LeRoy 
cottons varied 6 to 35 per cent. 
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SURGERY GYNECOLOGY ANP OBSTETRICS 


6iS 


Jn a cohjpadaon of the ten*Dc itreD^th of 
iiitQje matenili before iteriUiation, If the ac 
toll cHamettt In Inche* U laed for compuiaon 
iue for riic, *ilk bu the greateit tenille 
strenrthu The tenale atrength of aUk Increiie* 
■IIghtI> after antodavlng but decrtaiei liter 
boiling if teited wet W'hen one conalderi the 
decrease In tenille strength of wet «Qk and the 
inaeise In iiiength ol -wet cotton whidi 
what actoiDy occnri, In a wotmd, for itac, 
■nk. and good cotton are comparable 
During the past 5 months more than ma 
Jor mrgical procedures have been performed 
with the uie of cotton throug^ioQt. TheBc 
include gastric resectlona, colon reseetkina, 
radical mastectomies, cholecyitectomies, sp- 


in tore of a perforated d 
v»c procedures. 

In these cases, cotton was used to B In the 
presence of Infection. Three developed wound 
compfeatlons, a of which were wound tnfec 
boos in cases 0! acute gangresons appaodldtli 
which healed without ^oi formation and the 
tUrd a draining cnos of 5 weeks' daraboo m a 
case of toberDjLsQs Ijmpbadeoltis from wtuch 
pieces of cotton were extruded. Wound beal- 
mg in the rmalning has been eneOaiL 

Tlie coft of cotton makes It ponlble to per 
form a major mrgical procedure for a few 
cents as co mp ared with twenty-five cents to a 
dplisr wnH a half for sHk, one to three dollan 
for catgut In Imbtobons with acbve surgical 
services the use of cotton can effect a aavtog of 
several thousands of drdlars a year 


COVCLUSIONS 

I Cotton chosen for surgical use sbould be 
hnuted to that showing the greatest tensile 
strength for the smallest diameter and the 
least variation. 


a Cotton should be boiled 10 to » nio- 
utes and used while wet 
3 Cotton has been shown to deaesse m 
tensile strength after autodavuig aM to In- 
crease after boiling pfovided It is tested wkile 

wet. If allowed to dry after boiling, cotton de 

creases in tensile strength. Tha decrease cm, 
however be ahollsbed by rewetllng or rehJ- 
Ing 

4. The principles of silk surgav tdroatrd 
by Halsted should be adhqc d to In nrfng cot 
ton. 

5. Cotton has been used m more thm 50 
major surgical procedures and has been 

to be a satisfactory and economical mturv 
material. 


BIBLIOGRAPIIY 

Biscoca, nr W TOT- CsTfOt iBesy Am. J Saj 


S. CfToWna, 1 

4 . Rumsi, W S. TlectsslcTTMUetffasdkbpct- 
a cm Ui calfst nd il* sdrutaiw d Uumtai 
dMM md vcMcb b k m cnti f i ) 

Aa. XL Am u v 6or 9 . 

} HuTTT S C, ud H^ewn, E. L. TUmvtiXrftk 
ooMi ie rdsUcM to tbs hciUjfef antiX a 
\fw Enckad J kid sa 


tT’ 


6. nowta, H L TU bi»adlal4 (tnoidi ei tbe Hlind 

woond Sorjery ^ r *4 . 

7 XsiAisaL, Cournjia J Sotnn 

rrasl filinlVT*. IjUcml. Ata& Sni tASr 


9 . l>^"Tl Tki nkllTC Tiloe d cutnl, klXa 1 m**i “d 
cetm u iBtin Sujtay ^4^ 7 *H 

\ii-ii- m r I. lafcrtlDO ki de«a tjiaiK* e«i«; 
Bina yt»x itady Sarf Oym. k Ckd-, US, 

_ 

COM, pmiF TX* fSk le tXi diye. SaioT 
i. Tb» date md i»« erf H 

ntm b tX« rrp«Ir orf de** 

e«sdi. InUmt Ktmtx Stni w, *0- W 



1 'hb 




OF 


err 

i'.<cS>V£^ 




A/;:, 


D, 


^ite 


'°‘%c C,t 




Xv 


'’Ot tho„iu?r^(^c] “,u^ XcrJJ^^^^’ntncn^ 


'. a: 


'-i 


■"Jsns 








0 / 


‘-^c r/o f/m r ■^'/ic J?^_ ^PphoH /L 

o^s,? i‘r 


/e, 


■■“=vS?ii?i¥s.- 55;S?.S 


and 

<act 


nt 


Soap 


opfed 


''Srs;is~;>f 

Usn.-i/ '^n con(„. inr,,! "^o ton. . o/ / ^ U omm,i Uic 


,, 0 *^;',^ '‘’as 


cijon 


9 ude 


after 
'^^^ghly 


doc/!!!''! (;,p 


fance^ 5 °^as ucd 
Oace .1 ' 


^ 3 qii 


'n/ee( 


cuit 


nated 


^ 3 t;en/ " /on ,, ”' 

“"'''-»-"^,r.>c:,“« 


^/ic 


and; 




»„ ff't'OOS ., 

l^“ 

fo 


0 )“’ “PaS ”°‘« a J™ 


^fTott 


r. 






Jurcs 


lijc 


f/jc, 


A 


Case 


"cre 


^8os, 


of 


^Phni 


f/i 

So tr ^ gj, . ®cciir 

S~?:;5i5?Sr? 

;Si§s:?^lfcs;^5?=ssP« 

''” Ca^, 

seated 


Oric- 
to a 






repair ;;;'''c^,,^ -''Oonc/s 


Otic. 


as » ’ y^nn \7y^icak 
^fc/ir oi*. Sllr/ 1^ * ^*^O.Stn^ 






^n 


ot/ier 


^55Si3?it lp£gg^ 

"lajor... ivn. .. Possible ,..-° ^e 




r../^<^^edVe 








"’ijcij 


oaiy and 

^or/np , 

«ot aww ^ ^ Til, 




'‘^Jont^ 'vas fj, 'c^e, 

f J”"', s;m!?"‘">o / oii„,._ . °“‘ 




””"«.S£:r-"''- s.'i 


eat^-yiai -‘"O' Co»,„ " iy„f®^/i' after^^^'°aa//y ■'rojji ii-' 




6 io 




“""S'? 

di/g, 


cnity 


is 


6to 


SURGER\ GYVECOLOG\ A>n) OBSTETRICS 


TABLE L — TYPE OE PftELUXIXAEY TEEAIlIESrr 


AJTO KE1TTI.TS 
(Sathto lor yau) 



One boixircd md fourtnn cam of bommn 
UU* were ieen within a frw boon after Injury 
8» of which weie tieatctl Btrictiy by the pro- 
cedure here outlined, the remaining j9 having 
Knnc vanadon of the procedure Table I 
gives detailed information coacenung these 
cases. 

In noM of the 8s patients treated bj the 

rrt ^hrvi nnflined WCTC tbCTC any wbOSC WOUDds 

became infected, except s catt the kmtckle 
which were tutu^ Seven of the 14 patients 
who were treated with phenol and alcohol 
developed more evudence of inflam ittatioo than 
vrounds became red, fwoDcn and indn 
rated but did not suppurate. Two patlcnti 
with tnodJe Injuries, wiuch were ckanied and 

sutured, required bospiUlnafion. One returned 

8 hours after the prelimraaiy treatment The 


sutures were removed and wet drc^ngi sp. 
plied. Twelve hours later drainage wu sd- 
v-ised but the patient left the leadtil 
advice. The Becond patient efTv< 4 dsyi 
aftcrprehmlnaiytreatment and reqdred dnm- 
age of a seropurolent exudate frean the dcral 
sabaponeurotk space and exdsloQ of a portsni 
of the extensor t^on. The band was tffiBltil 
m bspemteosion and soaks were sp- 
pbea. The wound healed well and resnited m 
a normal!) functioning hand. One other hand 
was sut ur ed but the patient did not return 
therefore the results are unknown. Nine other 
patients were admitted to the hospital for 
observation immediately after preuminiiy 
trratment- 

The results m this group of cases hare been 
gradf^g cspeaally In compansoQ to fanner 
expcnenccB with cantematW, crdsicBi, or 
atennve deansing with strong chaaksl 
agents. The cuntpaiison of these results with 
those In the Uteratore m whidi radical pro* 
phylactJc measurea have bees taken, have coo- 
fum ed our bebef that ohsmtlioa foOowifii 
deansing of the wound with soap and water 
within tie first few boms after the mhny is 
the method of choice for prophylaxis of buntt fl 
Ute infectioEts. ^earehnpreioedahothatby 
this means the healing time of the wound n 
abortened and tmue deatructioo minirmsed. 
In 35 patients the average tame foe cempiete 
bcalinr was 7.8 days. In 60 other patonts it 
was fell that healing had progressed suffioeot 
ly far to dischaige them in an average time 
of 4-0 da\-a. . . 

n* recognition of human bites on the body 
is gencrallv easy for there axe usually this 
lions, contuiloos, petechtE, and tooth mark* 
prcsenL Those 00 the nose, finger orknudk 
may be more difSoilt to rreognkt. Over the 
VnnrUe there 13 usually a dean peoetrstmt 
wound to 1 centimeter long, whkli 
appear to be auperfioal but If the patient w 
make a fist it frequentij will bring a p arth^ 
severed tendon into view or reveal an 
into the joint space It h Important to kno* 
the ertent of the Injurv but not to the pan 
where probing a indicated. Thu may 
cmlv fan to dadosc «m«n opcumgi In the un- 
deiiying tasae but It may rcsnlt In the aco- 
deot^ spresul of infection to a deeper layer 
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THE TREATMENT OF RUPTURE OF THE URETHRA 
ESPECIALL^ WHEN ACCOMPANYING FRACTURES 
OF THE PELVIC BONES 

J IWRTWELL HARJUSOV MJ) Bcatce, MuMchoKtTi 


T he h in r tfa of drO hfe loul manbiifioai nretlini are extr e ni dy rfiffv-nW 

each >Taf to an luCTmlng mrmh tr maa.'^ge, both from the ftaodpoint o( ctntrd d 
ac\Tre acddenti. Ininria to the ore faxfectkai and of maintenance of a mtirfactcrT 
thra are nociceptioQ to thiirtateaienl podtico erf the pelvic gtnfle. Alttoegi ee bare 
OQce rdalh-dy tmre tmimatSc lealoci, they are free me cl the avaflatJe DteTatnii m nd- 

now aeen with adBcteit frequency to oeceadtata cm pfoiM of rapture erf the orethra, oor 
detailed axtfldcTatia(i> Tha b partiaiiariy faft- have been mn^cd oct larjdr Indepaiint^ k 
portant InajBinch ai nrethnl tnjariei are oanally erarlEng to 


caiued by liaetnrti of the peivic botLCi and bv The Uteimtnie oo'the lobject fa dted In the refer 
*btnuidie Isitmei to the peripenm, bdoen wfalca esca at the end of thfa paper A detailed miev 
ticQti to corgeocLi not e^ieclally mma oat of place In the pcesenl coffisnmkatlaeL 


cQQcemed with coodltloaa of the genlto-Wfaniv Fraetum of the pdde booei which an Ehdy 
nwtem. It arrnti appropriate, tb er rfcBt to con to be accomrwnled W methnl l&Iiiry are pro- 
fider to a Joaroal of drcuhtioe. a srgop «f dead by tiAoqs cruhfaig foroa t^mechasma 

patleaU with rap t ur e eP the urethra at vanoo# of bluiy fa the UteiU cuo p ie ak c erf the pehic 


patle&U with rap t ur e ePlhe urethra at vanoo# 
trrela tad todfaesM the OeAtmeat with partkahi 
referen ce, to tboae tedocu acempan}*!!!^ fnetnre* 
of the pehii. 


of bjuiy fa the Utoal cuo p ie nfc c erf the pehic 
girdle, which tawaea coQa^ of the puhk tad 
uchlal anha and crftn facture of the Berts a 
weiL The iragmeslj (Fb i) cf faihicandhthlal 


thepehii. weil The irafmeslj (Fb i) cf faihieaMkhhl 

rbfapapoUbajedoQeacrieacrfjtbatanceaof ram] are di^herd medkDy poaterioriy and 
itsre ol the unthra treated b the Peter Bent downward, tearing the tHaaJHilar Qgaaest ud 


Bdgbaffl HoipItaL Of these at cues ii bvdved lu endoaed stroctures, ootabfy the mBsbnms 
the bolbooi urethra and g the tnembnoent me urethra, padendal rasefa, and the rotestm 
thia. An 9 patlenti who aoxtaloed rupture of the tphlocteAc inuscic Fragment! of pobfa or bcU- 
memhraiKKn urethra Ktffered thfa blury as a un mar be driven bto the bladder tcariag Hi 
result of fracture of the pdvia. Tbey presented wall either antedorty or Inlniody lateil to tie 
far more cxcoplicated problems b dlsgaoifa and trigme and asoaUr outside the perltoocal sac. 
treatmenl tyntn the other grtaip. It fa natural H o we ver blrapentooeal rapture cf U* bP 
that to tie literature on thfa subject there has bladder may occur u a result of the same fem* 
been pardcnlar on the management of that cause the fracture o! the pefrfa. 

visceral bjuncs, which art more obvious bat not When a patient has mUalncd a cnahbgfc toy 

ahrayi more algnlficaDt than the fajury to Iho to the bony pelvfa, the immedfate preWoD fa W 
urethra and to the pelvic banes. Attentba has determbe Uw extent of bternal bjiufa* •J 
been directed primarily to IniiDcdfatc Hfe-taniig tame lime that energetic measures are bdu*™!” 
measuret, and Qttle has been tild regarding the tuted to combat ihock. The bte me rc" 

peolccgw postoperathre and cocrralcscmt care of quires repeated adndafatratioo of marpthwl*®- 


peolccged postoperathre and cocrraicscHit care ot quires repeated adndafatratioo of martblDe pro- 
patients. Thm fa espeesaDy lacking a con vfafrd there fa no cranial biury Tr^ioaiy 
sklcratbo of the rimnltaneoai treatment <3 fajo^ jironnhlliialfap of the pehfa and cxtreinides « • 
of the urhury tract and fractnrea d the pehic Biadlorl frame with the aid of 
boQCa. In a groop of :6o patients with fractoe of perative failure to do this jnerea 
the pelvfa, them were 9 patients whose fractures support under the kaces for lE^l 
were cmniJkaled by rapWe of the membranous thl^ l es se ns pab by n 


p of :6o patients with fractoe of p cia Uv e failure to do this Jncreasesbcii A 

were 9 patients whose fractures support under the knees for lE^l ® ^ 
1 by rapture of the membranous thl|to lessens pab by reHerlnt nuneJe 
rho had nrature of the bladder Besides the us^ chart of biooa pre^n^.f** 


were cdmtJkaled by rapfrrre of the membranous thqra l es se ns pab by reDerlng nuncje if» 
urethra, ooly 4 who had rupture of the bladder Besides the ususl chart of blood pee ^nT p 
In OUT cipeneoce patienU with rupture of the and respiratory rates, repeatrf 
Fn tl» 9w>n ipedfic gravity rtutCea cf the blood am hdpi^ 

s<ioet«adti*cSa*i£»iffrrfcr«<tl*Fw«r roidbjr the administration of parenteral 
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SURCHR’i CY\rJCOlOC\ AVD OnSTTTRICS 



Flf Bo m turmfiU P ol tlie pchis man 
>e«niDtile Uh portiUe imh dad. vu bdi^ 
c nm b« tt » J . Tbe kid tfHra orethnl tK^ot Ar.t» mi 
naiili tbebkddcr bat paei oil to ota ddein tboadikncul 
fo^baoi hick It dfUDcd too nUc cmnoieKiB of bloody 
ftold dmdcf tbe cocne 0^ imn \t opoitka tb« noa- 
bnaoQS ontiut, a focad to bi<rc best anq4ct«^ 
•enircd tbi bkdda tt Inrtr t tad coecaiMd joo ctdbK 
ceolknrtm ol dmi rbe ImmnCiU regcao U m ot 

' 7 ol the nntbja n cotnrcpCibect (tec Flf. j) 



F(t. 4. Bco y aocut t< pehit trri Up rJ an ipj 
4S 7W1 be (dJ dMUjK* e/ 40 (nt Warimj c« tk U 
ade. Tbcn u« Inkctnca el kdt frnUt, « ■ ii mA 
nett el ibc fninu' Then b to cbdde * iw 

odU tajon srclkn or bJc d ds One on dBOn its- 
Btelrical ibndoa fat tbc pthb «Udi a pnJat^ 

foO Utdds Tbt palhnt m Dot cslbrterbad, isd t 
bocs tJl« lajciy *I o rHW el pain ud «bnrt, It niU 
SOD cubic ecndnialen at oomJ ariac 


pc ened br t uft mu* In tbe pd it, a compete 
rnptnn ot tlie mfmbfuOQi tmUirt b crrUlCL It 
InoKstn that the pnaute and bUdder lave ben 
ton iroa their att&chnmti and dlaplaced apK 
ward aa a unit the retrovoka] bematoma 
(Fig. a) 

Hemonha^ tod urlnarv extranaaboD ma) 
catae both nnlln^ and ducolnratkQ cd w 
pedoeom. The ktcaboo and nature erf nchertra 
Taaatktna la oi coctfiderabk dlag^Doatic hnpor 
tance. At rimra these signi do not appear for 
Kverai booia, and rtpeat^ eiairdnadoo orast be 
made for them. Following rapture of the mem 
bcasoDS urethra the peri nail matt appears bter 
and ta Ekeij to become diSTim. Ifthctwelliiigaiid 
dracoktradw appear immedutely and are coo 
fined wholly or m large put to coe side erf the 
pcriDcum the raptnre hai probably octui icd in 
the bolbcpui ratba than the membranoos otetlua. 
The presmee erf a maaa m the snpcapuUc regkm 
or TTt ^ntl regioo Indicates either a rapture 01 the 
membranoas urethra and nrogenltal diaphragm 
or of the antenor wall of the bladder \Vhen th 
two la>‘ers of the uragenital diaphragm are tom, 
banoerfaage from the pudendal vrssra and urine 
from the urethra ia pennlttcd t esape Ireefy Int 
the perineal tmn^ peripronatlc apacea, and 
direi^ op Into the preveical apace. 

\ CTthetcr maj be p^— *^. but complete uro- 
kgfcal Investigatioo ia not necesmry In every pa 
dent who cannot vokl after an aondent, espcdalh 
in the presence of oegabve roeotgeocigiam ai 


wiQ be cQaciiased. If the atheter Mena to be h 
the bladder It iboold be left In plice (at the pro- 
esL In general farlgiticc thoald be aMfaicrf y 
areaded £eyo mntkia It only In 
doDj and our e Tp e rwnce coDfiims this teschkf 
At tlfflea It may be jusdfiahle genth to Irrigate (k 
ca theter « 1 th ahoo t an ounce ^ mime or bn add 
aol bon in order to Insorelta patency and frecdm 
froci obs t r o c ti oc by dotted blood There aH> be 
<liffia 2 lt> Interpreting obaemdona made dunq 
the pi Ml {IT of the catheter ilnce it la awrlli'an 
nncCTtaln wheiber the catheter ia actnally in the 
biidder and tlao whether the primarv injurr b 
to the bladder or urethia. It Ia nacallT lfltf"*hie 
to pan a catheter into the bladder when the m- 
hranoci urethra ia ruptured. In thli caae the 
catheter may paai Into the prcraicil ipee cr 
bchlorectal IcsM Wlhdiawal erf bJoodr Add 
may lead the mxgeoQ to beliere that not ceh s 
the catheter in the bladder but that the blniiei 
Itself ia ruptured. In the piige of the aibeter 
It moat ahrtvi be remenheied that a furtnl 
rapture of other the bladder or the uretius 
may be coottrted Int complete nmture bi 
careless or unduly forceful Inatrumentati*- 
ro weri and Smith have empbaaurd the Til* 
of iuprapubic cystotomv and relrofride Inflre- 
mentadon erf the urethra. They med the Utter 
manemer to (Esetrver whether the Imtfummb 
named through the urethra emeiged threw^ ^ 
{nternal orifice or sbetber the\ paared cfl 
false passage before reaching the bladder Tbey 
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STOGER\ G^'NECOLOG^ AKD OBSTETWCS 



1 « mtluB. Note mly Bum me d pehb ud 
piod bofbooUl tfhiTmm of accobokr ead Ob; .‘i r mi m 7^ .u. 

» cnaflit f nrr.lt.^ r— h tad u tlUat hL ■:»<» •< antdM t tltb tlsa. 
Codtmt with Flftm ; 

F(f.7 BBmt f rBnctBn d the pdrii j mccthB «fta tactBio at tlw pthfc kich 
«ifla>07 cppoLml u b Flrini t. ^oU the cadtuni^ nadu, DODdr mim, 
bemn-«hi^ P^i^K poor iBorewn t d Wd d UT«ihiak lod ifia, d 

pobfe <tn±i, ^ ratxaao d mlR debt ifakd pd\h TV {laictknl mh b not 
fpod, tV puiffit w»Jl 4 «tlh dificBlty then h oiBittd |cn ud he idTcn 
emtudjr tth bv tad. pib. Tha b raajBca raab im om erf iV pdrb iIeh 
C oQtiut Uh Hfin 6 . 


hit tbdimgL HwTTcr miau c etiesu of tbe 
pcofs tad tcrotum oaj be endapeted IT tbe pa 
deat U left in thli pcafoon tooce tran t boon. 
Frfquest dtioge podtka b req u ired U tbe 
edoM becDOXs aeTere. Fhrciothenp) b bspm 
trre eathr la tbe conne orf treatment to kaacn 
mmcle trophr The prevcntkn orf permanent 
h normali ty of ^t ana poUure b a major coo- 
■Idendcai ■ODKamei orcikxjked la the ei^j care 
orf tbcae piticnta. We ha\T Dot cditamed good re 
tolts with tbe pdvk tlmg Pabenti treated In 
thk wi^ are edten left with a nanw “beaxt 
■haped" pelvu which catm more diatabtr than 
U tne cue when tbe pcMa b too wide (Fig 7) 
Fragmenti of pubic bonea maj become Infect^ 
and are (ometimea extruded spootaseotuf}' 

Decobitoi oker b a coconKP ctmpBratbw that 
■ idTwi grave hnportaDce if doI antlripattd and 
treated prompth For a cnrapletely aocremful 
rwolt there compbcatiooi moat be nre%'cnted by 
early rccognitroo and treatment at tbe tame lime 
that reatoration of tbe urhiaiy tract la under 

twtwi 

At an appropriate tTrrw ie%Timl weeka after 
operatloo the urethral catheter la rtnsnred. The 
autnre attached t Ita yeaicaJ end b drawn down 
through the urethra, and lU other end la kft 
attached to the bdanlnal wall ^ way of the 
bladder and aupcapuUc lioua The relhra b 


then fiDed with radlo-opaqoe matedal and u 
expoaurt b made with tbe portibk roolgcne- 
grephk unit (Fig 8) If there la do extranaatn 
of tbe opaqoe fluid tbe catheter b not reriaerd, 
but tbe iHk thread b retained aa a guide tor tk 
paanre of hutramenta. When the aurg eoa b cer 
lain that the urethra la healed and haa an adr 
quate lumen, the nprapubic catheter may be 
re uxA T ti the fiatula b tlloirtd to dare, and talc 
tun tkn then taka place through the urethn. M 
tUa time then b tne matat danger of the p- 
pearance erf aente pydnxphrilb u a aanpha' 

tlott, Frcqixntcultoa of the urine are made and 

ap pr opriate chanotberapy inetJtnted If Infectloa 
b detuned. Callbcaticai of the urethra la carried 
out twice week, effiatatfoo b made aJjiJr fc 
oada to mlnlmlie the extent of perhutthial fibro- 
^ "n* devdopment of aomc degree of uretknl 
atilctare b ineritable in all of there pallenli. Pest 
traumatic itrictura are mote fifficult to manage 
than tboae cf infcctfooa or congenital caighi. Tbe 
degree of comtriction may vtrr hot In any e%Tnl 
nuBt be checked at intervab throcghcait tbe rt*t 
of the patienta bvea. A rerioci precH camm t re- 
nlti wnen they are oegiected and allcpwed to aa 
tract. This b weD Ilhatrated In Figure 9, a ore 
throgram of a patient who, after I 
ccaarul treatment, allowed hb coemdeo t V 
oegiected for 3 yeara ItU ow unpcaaible to 00- 
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'^REATMEArx Qp 


^^J^tvre or 




6i8 


SURGER\ G\'\ECOLOG\ AND OBSTETRJCS 


f 



^ left. Obliqot nvtkroKnA bor t^ed 6 bo KjH 
CTxcifilctt rapnire cJ the euaiilj«>iipt>« mr^^n «nH fnctsn d Um pchb 


taal fo acHre . 

kn af^wnnt, iwotnUj tm batiwxwa- 

X ptattic irpklr eie msDcrta/B] to 

Flf IniTtroMM oragnun ycon ofur ortrnl Lruifilomttloe 
tat(iUKbo«riuKltot>lc7M(ctaD7 T>« poller t ■ tp* *0 6 r»T» 


datrlckl tbrni 5 craUmet«n in thlcknoi be 
tvm the antbn &od bUd^ T«o <j{B > uv e 
Attempts to (fitsbEih a pstetit caatl tbroort to 
the bhdder mae ara n cc eWu l. This p«tleonUa»* 
tntes the error of tnpmpubh: dniiui^ wfthoat 
Immedkte regird for restonog the antinuitx at 
the urethfL or perfoeii dimlosge tf thh b tm- 
poHlbie. FIntQy ORterai trutf[^Antitko iato 
the bowd sad total CTStectooiy irwc p etfonned. 
The patient Is aitirdv 6 \-eais later 

(Fig ) The molts (Fig 2) In tiKte cases 
ahcnr that original perineal drainage dlmlokbes 
the hsaard of i^ectira and prodfeTitkn of fibrous 
tbfoe rrhich so often makes sobseqoait attempts 
at plastk repair of the urethra alm^ hnpoaafhle. 
If initial restoiahoQ of the cootiiniitv of the 
urethim by catbets or suture is possibU, secco- 
daiv operatkm b avoided altogetWr 
11)6 results at other dimes anphtsirr, as do 
onr oini, the serioaiDeas of these injuries. A 
series of 30 instances of niptine of the uirthia 
y ere reported frm the Maasschusetts General 
Hospital br Smith and Mints. Thirteai of these 
were snstaiDed in coojnnction with fr act u res 0/ 
the pelvis 9 of these patients died. In 3 cases, 
death occurred within t4 htwrs as a molt 0/ 
shock and other Injunes Three paUenta died 
nmeh later as a resmt of sepsis In and bout the 
rmmiy tract- The 3 others died fate of coenpUca 
docs not dnecth related to the urinary tract. Of 
the 4 patients who Bved, i had do operatfen bat 
was drained bv urethral catheter for 16 days re 


covery ensued In araXha 31 danifterwiinpoUc 
c^otony and retrograde catitrteriation 1 pa 
tkat WSJ SDcceaifulJv treated by enab in e d qi- 
tntccDy and permeal sntkci cnly erttotoey wn 
perfenned for 1 patient who au d bch ai g ed frtg 
the bon tal bearing a fuprapulic tube 7 arelj 
bter There sere 7 patieita having reptBre cf 
the bclbcas urethra irithoat fttmre of the pcha, 
ootr of wfacen died. 

Culvtr reported a moetahtT cf s petetntin* 
series cf 18 patients having iractnred pehb and 
ruptured urethra Fourteen patients iriti itiai- 
die injuries as the cause of rupture of the urcthia 
all recovered. Eiternal urethrotany was per 
formed in o cases, cocnblned in 7 with foprs- 
puUc oatotamv and retrograde cathetmadoa 
of the hladdo- Four padents were treetwl coo- 
servathrly aJlh good reanlts. Ila erpeiience 
showed t^t, sfter hemarthege and nriniry re 
tenboo have been cared fer local setsb in the 
periacum causes longstanding rmnarynstnla and 
subsequent stricture fonnadoo. Pit^wr eaiir wir 
gical management mlntmlm local inlectko. 

Three padents had loog periods of bosjfufiiatico 

and some pennanent Impairment of function be- 
cause of fifiurc to restore the cooImultT of the 
urethra t the »Tn<» time that snpcipublc cj> 
totGcny aai perfocmed. Lats managciDent cf 
these padents coeslited of measures to ccnbst 
urinary Infection and to dflaie the urethra. H 
was pointed oct that straddle lupines ma^ 
occur below the urogenital (fiaphragm and retpift 
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Fig 12 Anteroposterior and lateral views Combined urethrogram and 
cystogram made 3 months after fracture of pelvis and rupture of urethra show 
mg wide separation of proximal end of urethra and bladder outlet Dense cica 
tncial tissue has obhterated the posterior urethra as result of failure to restore 
its contmuity at the time of cystotomy The impmgement of the displaced fra^ 
ments of pubis and ischium on the position of the posterior urethra is graphi 
cally shown Successful anastomosis of urethra to bladder was made 1 1 months 
after injury 


only penneal operation Urethral injunes by pel- 
vic fracture occur in and above the diaphragm 
and require suprapubic operation We agree 
with this opinion but feel that, m addition, pen- 
neal drainage in these cases lessens local sepsis A 
satisfactory hthotomy position is difficult to ob- 
tain and unwise for a patient who has recently 
sustained fracture of the pelvis This we beheve 
to be a contra-indication to primary suture of the 
urethra by way of the permeum in most cases of 
fracture of the pelvis Young has accomphshed 
the bnlliant feat of successfully performing this 
operation on one patient in the home 

This paper has thus far discussed the symptoms 
and treatment of ruptures of the membranous 
urethra, especially those accompanying fractures 
of the pelvic bones Many of the considerations 
m regard to treatment, however, such as those 
concerning stricture as a result of the rupture of 
the urethra, are applicable to injuries at any level 
of this passage 

In the present senes of 21 instances of rupture 
of the urethra, there were 12 cases in which the 
lesion was in the bulbous urethra as against 9 in 
the membranous portion Rupture of the bulbous 
urethra is usually a less senous condition than a 
corresponding injurj' to the membranous urethra 
This IS shown not only in the present senes but 
also b3 other series in the literature, such as that 
of Smith and Almtz As suggested bj the ana- 


tomical location, the bulbous urethra is usually 
ruptured, not as the result of fracture of the pelvic 
bones, but from a vanety of sources of trauma 
Such mjunes may be the result of falls astnde 
sharp objects (4 patients in our series), faulty 
instrumentation of the urethra by the surgeon (3 
instances), and also self-infficted mjury as the 
result of insertion of foreign bodies m the urethra 
(5 patients) 

Three of the patients having rupture of the 
bulbous urethra received drainage of the bladder 
by means of a urethral catheter Later, incision 
and drainage of pen-urethral abscess was neces- 
sary m 2 of these cases Each of the 3 patients 
was in the hospital for 14 days, and since then 
regular treatment for urethral stncture has been 
necessary External urethrotomy was performed 
upon 3 patients in this group Two were well 2 
weeks after injury, and i died the day after 
operation The latter patient, a man aged 52 
years, suffered an instrumental perforation of the 
urethra r week before admission to the hospital 
In 6 days urinar}" extravasation and infection had 
caused gangrene of the penneum Also there was 
noted total retention of unne when he was first 
seen Immediate penneal drainage was estab- 
lished, and death took place within 36 hours 
This case is a good illustration of the grave con- 
sequences which follow neglect of the presence 
of extra^xlsated unne 
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Fire iolnrie* of the buJbcaj lad pjeoik omhin 
b> fonin bocUa btre been Cmteii There wu 
p»arac» of the tnethn bj ihnip heir p6u lo 
* fiert Tto ihup pdoted peadk ud gim 
Uiirliig rod, fotmd m the 3 oth^ puieoU, were to 
Imbeds m the mneooi membnoe of the bulboo* 
uretlnt that reoKrvtl wfthcrat opentloQ wu Im* 
poBfbk. Extemi orethrotocij wu performed 
Id eodi insti.ncii, xnd the succeethd remove] of 
the InUct foreign bodr ccompQehed. Thependb 
and the idrrlng rod (#tK r) each named Into 
the bladder and the dmiJ end of earn could be 
palpated t the point of protnuloQ tnto the urc 
thi^ bulb One patient wboK urethra waa per 
forated h\ a hair pin dereloped a pai-oieuml 
abactea. A primary cksare of the orethra was 
made In the 4 other citra, and urinaboc was nor 
roa] at the end of week. An mdwelHnr urethra] 
cathetH- was required after operatkn to only i 
of these patienta. Hb temperatnie rose lo 04 
degrees tlic day after operadon but r e tur ned to 
laxmal In days the catheter was removed after 
6 days. The perineal wound healed b\ primary 
intentioQ, and a urethrogram j wecki later ihomed 
no evidence of rtrirtare (Fig 14) At the end 
of j inoothi no itricture was louDd when the ure- 
thra wai ca£b rated. 

If It b determined that a piatient has a rupture 
of the bulboni urethra, immediate p«meaj sec 
tto n b indicated for cootrol of bemcrrrtiaw and 
nnnary eilmvamtHiQ. The rue of an mlying 
urethral catheter alone wQl not uaoally euffice 
as pen-urethral abscess wIH always develop in the 


presence cf orloe In the tissoes outside the mrlka, 
Mcioae rrtra asstlon loterferes with local eiiTS- 
ladoo and doses nexTota sod hi/ectioe Prlsao 
ckaare of the urethra over an inlying cathets 
may be earned oot hat not without Tacming 
the haxard of infedKii. It b oor rqxneaee that 
an eTtersaJ urethroteny aoond that b ofo 
to drain fredv win heal qukkl> cece Infectke in 
th peTiaieuLial tissues b coDtrrfkd. This 
metb^ has the merit of safety withoot anblT 
proloogcd hospitahralloe 

rumtai 

The methods used in the treatment of pa 
bails having mjnry of the urethra have been 
•ented. Tsrclveof these bad bjuiy of the balbwB 
urethra. Nine paUcDti had rupture of the 
btanoaa urethra as a result of Iractores of the 
pefvsc booes. 

Certain points In ptiiicaJ eiamliiidMi and 
nnlgBsograpluc findhiga that are diagnostic aids 
have been described. The best results foe reptart 

ofth bulbous urethra hare been obtained tn “0 

mediate ci temal urethrotcanv whereas the cp- 
crslive maaagnneit of rupture of the ra emhe xa- 
00a urethra cooiists of a cocnbfned wipjrapntae 
aad perineal appetneh, particularij when ac 
compsnied bv fracture of the pohfs and fadJuffl- 
The important d er«n< of ■fm nltiDeoQi treatmcit 
of the fractures of the pelvic bcces have been on- 
phasbed. The methods that we ha\e ftwnd t 
gr\-e the best results In each type cf injury hare 
b ee n octhned. 
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TRANSUiMBILICAL REPAIR OF CONGENITAI 
UMBILICAL HERNIA 

JAMES B. BLODGETIT &LD Botton, 


IN (^TmU\-c t«linkiuc h d«crfbed for the 
/\ rtjmlr of mntrfUcal bemla in cluldrcn 
/~^\ wflhcmt the production of a Dolkcabic 
X Jl defect. 

Sinajl congenlul ambfUal bemiu ofoalljr dis- 
•ppear before thei^ of 3 \-e»r». Thu our occur 
tponUoeoa^ or with the ajdttiDce of cbdccDioal 
«tnppfn|t ToecoodJtloafaaKttllyujTnptonutlc 
ilthoogh the cfaQd inn> comphtin of fleeting perl 
trmbfli^ palm. The axnpUlnt of the parent b 
that the unsightl) bnlge involviog the ambtCcua 
has not Hrmiabbed or nu% be Wrr-walng In 
Tbe opentlon for ahkh thh technkroeu sppCc 
abfe b done Qnl> when the bemla b mcreasiog In 
sue or Is firing SYmptoma. 

xeQGntucen or opeiajtox 
T he •urrical repair of coognutal 
bernla re^re* the enrbi oo of tM bemki ac and 
doave ot the fasdal ring It a rme d descahle 
t do thb with an loecnspfenoas sear An at 
tempt was made, therefore t carry oat the repair 
br means of a InanmiStcdl $pprmch so pfinaed 
tmt at tbe end of the procedure the sea wooldtsD 
within the cntiiteous ring of the tanblUcas itself 
and therefore voakl Ik esaentblh tnebCble 
Fonrtcen patleots ha^T been operated cmoci with 
thb technique at the CUIdmi 1 HoapttaL We 
hare found that the fasdal ring can be well 
closed and that the recti may be uolted for rerera] 
centimeters Bbo^‘e and below tbe mabtUcos and 
that tbe poatoperatlve result b satisfactory 
ornaATm ptocEDuaE 

The ambfUcits b deansed with soap and water 
prior to the appUcatfon of tbe tonal skin antisep- 
tic. \ “weak' AlUs damp oc nnall double book 
b placed ou the central portiou 0/ the omhiBnil 
skin for Iractkei, Tbe tunM 5 ctB b otrtfd, and 
the line of indstoo b Kratched or marked with 
dve on the skin of tbe upper portion 0# the 
hernia. Tbe scratch b made as a convex upward 
aemidrcle so arrarured that as tbe u mhihfn s b 
inverted, tbe mark Ucs Just within tbe umbilical 
entaneous ring (Fig i) The upper portioo oi 
the umbiljcaJ skin is chosen for Indricm to allow 
Trod at t a p f / Hmifd Stfco*t 


easleraccetsfoccioaureof Ibediasarisrrctl bet 

b mere commonly found abo%-e than belw ik 
hernial nng. The lunbflian b everted snri tbe 
sUn indsed with a small blade doaa ( tbe 
ckavnge pbne b eta re u the skin and the tajdal 
covering of tbe hernial sac Over tbe sac and fa 
the region of the dkstiib there b verr ftlle Lu 
b the areolar tissue of thb pJanc W pJ«iw 
b lieveloped bt i ds s or a dbsectioD npaard tkug 
the surface f the bler-nctns fascia and htmlli 
aa far aa the medial edm of the rectos nrasclo. 
In thb manner the benw sac becomes appamt 
The disiectioo tboold be kept dose to IM hiiff 
rectus fasoa to prevent cstt^ bto tbe rascubr 
fattr parmknbs oiTrlvfng the anteriw reetta 
fascia. DcirkganentcJ the rectus fasebbetow lie 
benua b permitted br cutting off tbe top of tie 
aac.whld)is tladied totheceutnlpertlcociftie 
waalleal skin. Tbe plane b r ta etn the skin and 
nperfidal fasda bvesting the infeiior suifa ce 
of tbe sac u thus opened for disacctke (Fig 1, 
a toe) Tbe Allis damp tnA} Etow be rnno^ud 
tbe fkia Stp of the turthfOra folM back out </ 
the field. 

HetoostaU are applied to the margins of the 
own aac for tnetioD. Tbe interior rectus fasdi 
afaould be cleared for 3 or 4 mnUmeteTi btenl to 
the medial edges of tbe rectus mnsdei npnird 
andd47wuward t ibepdotabert tbe rectos roa- 
dea meet in the mldtioc. The skin bcbkn may 
be dbpUced b> proper retnetba to taeffitate lie 
dissection. It b bqwrtsnt to locate tbe po 4 lko 
of the medbl edges of tbe rectos mosdes Deoetti 
the fascia 10 that lhe> be properii brenght 
togetber b the mldHne Tne medial nice* of ^ 
moKlea beneath the anterior rectos faana ire 
identified (i) by the somewhat grajer coicr Im- 
parted t the anterior faaoa by the roos ci c tis»e 
beneath (») by the peifotating luseb 
appear through tbe anterior fascia appfodmatny 
t the medial edges of the moseks Joft above and 
below the nmbibcus (j) by the appearance ef lie 
edges of tbe recti, ahkh on elcvafloo and dep^ 
aionoflh inter rectos faada s«m to be relatively 
tense bteral bands In tbe tocac Inter •recto 

After tbe has been Ihorooghh’ 
the benual oc U trimmed off to lea e s ctilw « 
about 3 t 4 milhiDeteTslnaldlh. Tbe neck « the 


6ji 




‘w StmGER\ GYVECOLOGY f\D OBSTimuCS 



1 if > Prt-cp m tfrg ud poatcpmch^ pbotefnpla d nit Si ni j krp h#T«U b n ytxr dd cUd 


(ngment of pent o oc at n b mic%'«d lo pcrdado 
thepostfbiIityofflaklbrfti**«re<ed tn^poiumttl 
time traried beneath tbe umbrUcta 0^ m) 
The iimtJtf 1 tUii ll anchored to dther vide 
tbe miHHne f«Th1 ippnnlimlkn bj two to four 
(Ok satoro to pbced w to Infore proper lepoif- 
tion of the nmbiUcn*. Fine Interrupted ailL 
ntnrct are uKd to onite the akm c d^ ea. It (a 
found that wbei the nmbUtna has b e en attached 
to the the «Hn fndslon b Inverted wfthln 

the nmbfScii cutaneona ling 
A fn«ll roD of gaoze b pbced La the deprcaakn 
of tbe mnbibcna to maintain the thape of tbe 
umbOIoLa and to prooote edbeam of the nmUh 
cal kin to the faaria. A iteiflc dreaalng with 
Wide adbcrive tapea ii applied, Tbe airtniea may 
be remcrvcd at IM cstal time without difficitlt> 


Among 14 peUeata abo have been opoilfd 
Qpcas with thia technique then have bets ao 
wound tnfecbcsis or poatoperati e caopbcatKoa 
Po at o per a tlve erandjutlooa hare bcm made co 
the hnt 8 caaea, 3 to 6 mootha following thu pro- 
cedure. Tbe rriulu have been enlIrHv ■ttblac 
tory F lgx irca 1 and 3 ihov tbe preopentiTeaBd 
poatoperatlve appearance o£ n pr ca cntathre cuea 
ol nTnVitHral Vi#TTii«m treated with p roctdiPt. 

inioiAaT 

A technique baa been preaeoted for the rtnilr 
of omWHcal hernia la chfldbood. Thb pfrowne 
haa been e3nplo>-ed on 4 patloiti at the Chil- 
dren a HoapitaL In each tnatana It has rwiltrd 
m mtiafactory enre with a notmal appeaifcg 
omUlIcna and an inconipicnoca aca 



CARCINOMA ERYSIPELATODES 

Subepidermal Lymphatic Metastases Confused with Operative Sequelae 
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S KIN metastases from carcinoma of the 
breast may be so disguised as to be mis- 
taken for postoperative inflammatory en- 
tities A group referred to as ha\ mg ery- 
sipelas-bke characteristics is seldom identified 
correctly when first seen The origin may be in 
the neighborhood of a mastectomy scar, and is 
marked by reddenmg and some edema of the skin, 
vith a flammg, ivell demarcated, advancing bor- 
der Histologically, the skin appears free from 
pathology except for metastatic permeation of the 
subpapillary vessels There is no fitnal agreement 
as to whether these vessels are capillaries or lym- 
phatics We have studied two t3'pical cases, both 
of which were mistaken for postoperative compli- 
cations They were treated as such for some 
months before the correct diagnosis was made 
Available biopsy material subjected to senal sec- 
tionmg clarified some mooted points 
The resemblance of certain metastatic lesions 
to erysipelas was noted by Unna It was not 
until 1924, however, that the condition was given 
a specific name Kuettner, describing such a dis- 
order, called It “ erysipelas carcinomatosa ” He 
beheved the metastatic process mvolved the su- 
perficial blood vessels In the same year, Lee and 
Tannenbaum reported 28 cases of what they 
called “inflammatory carcinoma” of the breast, 
some of which resembled erysipelas and undoubt- 
edly fall mto this group In spite of the wide vari- 
ations m the pathological findings of the pnmary 
neoplasm, the inflammatory aspect was con- 
sidered a distinct clinical phase, w'lth diffuse lym- 
phatic metastases as the most manifest patho- 
logical feature Venules, likewise, were thought 
to be mvolved In 1928 Ruder differentiated the 
condition from Paget’s disease by its subepider- 
mal rather than its mtra-epidermal metastaUc 
extension He called the mvolved channels blood 
vessels Rasch m 1931 considered the name “ery- 
sipelas carcinomatosa” unfortunate, smce the 
condition is pnmarily cancerous He therefore 
proposed the name “carcinoma erysipelatodes,” 
and differentiated it from cancer encuirasse as 


did Kuettner, by its lack of scleroderma-like skin 
and by its propagation in what he felt were blood 
vessels Barber presented a case of Paget’s disease 
which had an erj'sipelas-like discoloration of the 
chest wall The metastatic propagation was 
thought to be in blood vessels In 1933 Weber 

(13) chose the name “ telangiectatic carcinoma,” 
because a case noted by him did not resemble 
erj'sipelas Sections taken from a spreading area 
revealed an enormous dilatation of what were ap- 
parently cutaneous capillaries, m which were 
found cancer cells Some of the vessels which did 
not contain red cells might have been lymphatics 
Shortly afterward, vmn Vonno described a similar 
case as “carcinoma telangiectaticum ” Weber 

(14) believed that the condition deserved a special 
niche in clinical medicine, and that it could be 
found in association with Paget’s disease or cancer 
encuirasse He stated that it spread mainly by 
way of blood vessels, although lymphatics and 
tissue spaces could be involved 

On the other hand, Pfahler and Case descnbed 
the process as extending largely through the 
lymphatics and only rarely through blood vessels 
They had noted and indexed 15 cases as “mahg- 
nant lymphangitis,” but changed the name to 
“erysipelas carcinomatosa” to conform with 
those previously reported in the hterature They 
emphasized the frequency with which it was mis- 
taken for radiodermatitis or radiotelangiectasis 
Case discussed the histopathological picture as 
bemg similar to that reported in the hterature, 
with the exception that the marked capillary dila- 
tation and predominance of blood vessel mvasion 
were not found The malignant cells appeared in 
the lymphatics or tissue spaces This, he stated, 
was in agreement with the findings of many m- 
vestigators, mcluding Fischer, Brackertz, Mandl, 
Durst, Delbanco, Cemjachowsky, and Bondarcuk 
(3) who were of the opmion that the tumor cells 
spread by way of the lymphatics Rotter studied 
4 cases, I of which was m a male After careful 
histological scrutiny he decided that only lym- 
phatics were involved Freeman and Lynch 
described a patient, who, i year after surgery for 
breast malignancy, developed an eruption which 
might have been mistaken for lymphoheman- 
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Fig s Case 2, on admission An elevated hard mass, red, well demarcated discoloration extended medially from 
covered by red, glossy skin, was present with metastases the mastectomy scar Biopsy specimens were taken from 
at the right pectoral border No inflammatory elements the middle and edge of the lesion 

w ere noted. Fig 8 Case 2, 9 months after operation A red mottling 

Fig 6 Case 2, s months after operation A brownish had appeared on the opposite breast 


sels Dilatation of channels was a prominent 
feature They therefore felt justified m descnbing 
the disorder as “generahzed telangiectatic car- 
cinoma ” They suggest that caremoma erysipela- 
todes IS merely a late stage of malignant mam- 
mary tumor with cutaneous carcinomatosis which 
may in some cases be associated with more typical 
forms of cancer encuirasse and Paget’s disease of 
the mpple They felt there was htUe justification 
for regardmg this, when accompanied by redden- 
ing, a distmct pathological entity as suggested bj 
a specific name 

The great vanance m the foregomg reports in- 
dicates a need for additional study of the under- 
lymg process Two patients with carcinoma of 
the breast, who, after operation, presented chnical 
features suggestmg erysipelas, were observed 
The skm was studied by repeated biopsy in an 
eSort to danfy some of the pathological features 
This material was sectioned serially 

REPORT OF CASES 

Case i C S , a white Amencan female, aged 47 years, 
entered the Brooklyn Cancer Institute on March 2, 1936, 
wnth a chief complaint of an enlarged gland in the right 
armpit of i year’s duration She had had no knowledge of 
a mass m the breast Her family and past histones were 
irrelevant Physical examination revealed both breasts to 
be small, with practically no glandular tissue palpable 
A 2 5 centimeter nodule, not attached to the skin or chest 
wall was palpated above and external to the areola of the 
nght breast Associated with this were matted glands in 
the midaxillary and antenor axillary fold on the same 


side, approximately 3 times larger than the primary lesion 
The glands were freely mobile No other regional or dis- 
tant metastases and no inflammatorj aspects were noted 
(Fig i) 

She was given roentgen therapy and the following factors 
were used 200 kilovolt, 40 centimeter skm, target 
distance, i millimeter of copper and i iiulhmcter alumi 
num filtration, two 6 by 8 centimeter fields, antenor and 
lateral ports cross-finng the breast and areola, for a total 
of 1600 r each The same factors were used via 1 antenor 
and I postenor 10 by 15 centimeter portal to the axilla for 
a total of 1600 r to each Followang roentgen therapy, 
there was marked diminution in the notable pathology 



Fig 7 Section of skm lesion from Case 2 Subpapillary 
channels are slightly distended with masses of tumor cells 



CAMIEL, BOLKER CARCINOMA ERYSIPELATODES 639 



Eight months previous to admission, she noticed a i\al 
nut sized, hard, pamless mass m the nght breast which 
grew larger slowly The skin became mvolved 6 months 
after the appearance of the mass 

Physical examination revealed an elevated, round, hard, 

4 centimeter mass situated m the upper outer quadrant of 
the nght breast, cot ered by a red, glossy sUn In the nght 
pectoral border, a $ centimeter sized mdurated, metastasis 
was found, adherent to the skm The supraclavicular area 
was negative (Fig 5) Laboratory examination mcluding 
roentgenograms of the chest revealed no evidence of dis 
tant metastases, M'assermann was negative Urine and 
blood tests showed them to be normal Specimen obtamed 
by punch biopsy of the breast was reported as carcinoma 
She received a course of pre-operative roentgen therapy 
between May 31, 1938, and July 13, 1938 The foUowmg 
factors were used 200 kilovolt, 50 centimeter skin, target 
distance, 2 millimeters copper and i millim eter aluimnum 
filtration, 2 ports cross-firing each of the areas treated, 
breast ports 10 by 15 centimeters, other ports 8 by 10 cen- 
timeters The breast received j,ooo r to each port with a 
tumor dose of 3,030 r The axilla received 2,600 r to each 
port with a tumor dose of 3,926 r The right supraclavi- 
cular region received 2,400 r to 2 ports with a tumor dose 
uf 31878 r A satisfactory radiation reaction was noted on 
the skm. The breast mass broke through the skm foUow- 
mg therapy but this healed foUowmg conservative treat- 
ment. The mass m the axilla diminished m size and w as 
softer 

On October i, 1938, a radical mastectomy w as performed 
Involved glands had to be dissected away from the axillary 
vem and from the lateral border of the latissimus dorsi 
A large skm flap was remov ed from the breast, necessitating 
the undermimng of the skm toward the nudlme of the 
sternum and also at the lateral border of the incision 

Pathology A 4 centimeter mass was present m the upper 
outer quadrant, adherent to the skm Several axillary 
glands appeared to be grossly mvolved m the neoplastic 
process Seebons through the mass were composed of an 
extremely dense, poorly cellular, fibrous tissue within 
which were numerous small rows of neoplasbc cells which 
for the most part showed no definable cell bodies, and 
irregular, extremely chromabc nuclei Vesicular nuclei 
were rare Nucleoli and nutoses were absent There was a 
very scant lymphocytic infiltrate Groups of tumor cells 



Fig 13 High magnificabon of tumor cells seen m Figure 
12 They are confined to a lymphabc which is surrounded 
by the branching of a capillary Arrow points to the smgle 
cell thickness of their respective walls The erythrocytes 
are confined to the capillary 

which extended mto the surrounding fatty tissue showed 
less change, the nuclei commonly bemg vesicular An 
axillary lymph node was almost completely replaced by 
tumor tissue which showed a distmct alveolar and some 
times a pseudoglandiilar arrangement, the individual cells 
bemg prominent, with a pale cytoplasm, vesicular nuclei, 
and disbnctly definable nucleoli No mitotic figures were 
noted No findmgs of note were present in the sections 
through the nipple, skm, or underlymg large ducts or 
lobules There w as no mvolvement of the underlymg pec 
toral muscle The diagnosis was duct caremoma of breast, 
with axillary lymph node metastases, marked radiation 
changes m the breast mass 

The wound healed uneventfully except for a small tn 
angular area at its center, which was treated with azo- 
chloramide solubon and later w ith cod hver oil ointment 
One month after operabon, marked erythema was noted 
extendmg medially from the wound The pabent stated 
that the reddening followed wet dressmgs of azochloramide 
The redness was therefore attributed to this This derma 
titis apparently subsided somew hat following discontmua- 
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siderable time elapsed between their appearance 
and recogniUon Both were mistaken for post- 
operative inflammation, dermatitis venenata, 
fungus infection, and radiodermatitis The medi- 
colegal implication of the last diagnosis is signifi- 
cant The diagnostic confusion could be readily 
obviated by prompt biopsy of any obscure lesion 
The pathological evidence would seem to mdi- 
cate that the involved vessels are lymphatics 
The channels containing tumor cells did not con- 
tain erythrocytes Conversely vessels contammg 
erythrocytes were demonstrated to be discrete 
from those contammg tumor cells It is conceiv- 
able that the close proximity of blood vessels to 
the permeated lymphabcs might make them vul- 
nerable to metastatic mvasion, but we did not 
note this The previously reported cases differed 
as to the amount of lymphatic dilatation Serial 
sectioning clarified the differences by revealing the 
dilatation to vary between wide limits, dependmg 
upon the section exanimed 

Successive sections showed the lymphatics to be 
free from tumor cells for short ^stances This 
raises the question of method of metastatic 
spread Might this indicate that the spread was 
by embolization rather than permeation? This 
does not seem likely The empty spaces appear to 
represent breaks in the advancing stalk rather 
than gaps between emboli ClmicaUy, the appear- 
ance of a well demarcated, slowly advancing and 
spreadmg lesion speaks for a steady outgrowth by 
permeation rather than an erratic spread by em- 
bolization Absence of early distant metastases 
IS mdirect evidence pointing to same conclusion 

The condition appears to have suffiaently dis- 
tmctive physical and pathological charactenstics 
to warrant givmg it a separate place m clmical 
medicine Names implying an acute process are 
unfortunate While the cases often present the 
starthng appearance of an acute lesion, they are in 
fact chronic The well demarcated, reddened, 
and advanang border is the only common factor 
with erysipelas We would favor a pathological 
term implying a diffuse subepidermal carcinoma- 
tosis from carcinoma of the breast, but we believe 
that the addition of still another name could only 
add to the confusion The term “ carcinoma erj - 
sipelatodes” is sufficiently descnptive to identify 
the condition 

It uould be of extreme importance to under- 
stand the factors responsible for making a given 
tumor react in a particular ay, such as these two 
tumors have done To x enture anj such explana- 


tion with the information at hand would be im- 
prudent mdeed The problem, however, should 
be stated for future mvestigation 

SUmiARX' 

1 Two typical cases of carcinoma erysipe- 
latodes which developed m postoperative mastec- 
tomy patients are presented 

2 Both were mistaken for postoperative in- 
flammatory complications, dermatitis venenata, 
fungus mfection, and radiodermatitis The medi- 
colegal importance of this is significant The 
appearance of any peculiar skin lesion following 
mastectomy for malignancy should be regarded 
with suspicion and biopsy exammation made 

3 The pathological material from repeated 
skin biopsies was studied by serial sectionmg 

4 It appears that the metastatic process, in 
the cases observed, is one of permeation of the 
subepidermal Ijmphatics and tissue spaces, rather 
than venous channels 
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tng tomcc ceQi. It was aiaamcd tberefore that 
they were lympfaatim. 

In amte irctkica tbe prodmltv of tbe I j Ti'pjhi 
tks and opOluies were to date tlwt tbe tinwr 
maaea appeared t Be In vtaaeU ereyfaiekt; 
ejylbjocytra. Odaer lerutbiv bowmer, alwaji 
rrrmded tbe erjibrooTca to be nmmd to 
capQlajka wblcb were obeme from tbe brehed 
l>'D]^tka. Ocmkaul amlcu ibowed a capO- 
laiy TOtalnlnf red Uood crQi aepanted fnaa a 
tssacT bertiinx l>inpbatlc be cniv tbe riB(ie ofi 
>buirr.eaa of tbof mpcetK-c wilk Fl^n t 
■bowa larcb a aectkn a^bere a xn-nl) tmnor naa 
appeara to Be in a vnule. Hiaber monlficalioo 
rer-eab tbe tsmor anaa to be eoo&eii to a 
Ij-mphabC whkb la aemialed from tbe veartl cao- 
ijfning cr>Tliroc}lea W otily tbe ifaific hycr cf 
cdboltbdr reapective aaDj (Fig. 15) In all tbe 
arctiass tbe lympfaadcs maintained tbeir dkcrete 
Ucntlty la tb^ expected aaatomka] location. 

In aame areaa tbe peoiliiilty of tbe (Hffernit 
\-tsads led to aanpreidon ol tbe capfUuiei by 
(fialenled lympbaUcs arltb reauJtant atrcfiby of 
IbeovtrijhiepldeTTniafH* 14) Furtberfix^li 
of aueb a leaion might weD «d to nodnki e^e^ a- 
tkm of tbe iLln. 

Serial aectioolng rcvToled tbe amcamt of 
lynijiatlc dHatatlco to vary be t ween wide Emia . 
SngJe Kcidona gave tbe picture at dtber eitretnr 
Indeed, In an occaawoal section ibe |)TBpha» 
a ere ao nairow aa to bold ooly a rfogie tumor ceD. 
la wru* IniUnm tbe Invol rd Ijinphidca ere 
free froen tumor edk for abort efiatancta. 

Tbe inctajutic proem wu br no me tn* ^ 
fined to tbe iubpapilhfT lymphatici twt In^™ 
the tiaane fpacea and aubcuUneoni taa ^ 

Tbe ■rei.re are cf cDnlcal tnlereat beaiw cf lf< 
difficulty CTKOuntered fai their dkgoodi Con- 
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siderable time elapsed between their appearance 
and recognition Both were mistaken for post- 
operative inflammation, dermatitis venenata, 
fungus mfection, and radiodermatitis The medi- 
colegal implication of the last diagnosis is signifi- 
cant The diagnostic confusion could be readily 
obviated by prompt biopsy of any obscure lesion 

The pathological evidence would seem to indi- 
cate that the mvolved vessels are lymphatics 
The channels containing tumor cells did not con- 
tain erythrocytes Conversely vessels containmg 
erythrocytes were demonstrated to be discrete 
from those contaming tumor cells It is conceiv- 
able that the close proxinaity of blood vessels to 
the permeated lymphatics might make them vul- 
nerable to metastatic invasion, but we did not 
note this The previously reported cases differed 
as to the amount of lymphatic dilatation Serial 
sectioning clarified the differences by revealmg the 
dilatation to vary between wide limits, depending 
upon the section examined 

Successive sections showed the lymphatics to be 
free from tumor cells for short distances This 
raises the question of method of metastatic 
spread Might this indicate that the spread was 
by embolization rather than permeation? This 
does not seem likely The empty spaces appear to 
represent breaks in the advancmg stalk rather 
than gaps between emboli Clmically, the appear- 
ance of a well demarcated, slowly advancmg and 
spreadmg lesion speaks for a steady outgrowth by 
permeation rather than an erratic spread by em- 
bolization Absence of early distant metastases 
IS mdirect evidence pomtmg to same conclusion 

The condition appears to have suflaciently dis- 
tinctive physical and pathological charactenstics 
to warrant givmg it a separate place m chnical 
medicme Names implymg an acute process are 
unfortunate While the cases often present the 
startling appearance of an acute lesion, they are m 
fact chronic The well demarcated, reddened, 
and advancmg border is the only common factor 
with erysipelas We would favor a pathological 
term implymg a diffuse subepidermal carcmoma- 
tosis from carcinoma of the breast, but we believe 
that the addition of still another name could only 
add to the confusion The term “carcinoma ery- 
sipelatodes” is sufficiently descriptive to identify 
the condition 

It would be of extreme importance to under- 
stand the factors responsible for makmg a given 
tumor react m a particular way, such as these two 
tumors ha\ e done To x enture an> such explana- 


tion with the mformation at hand would be im- 
prudent mdeed The problem, however, should 
be stated for future investigation 

SUMMARV 

1 Two typical cases of carcmoma erysipe- 
latodes which developed m postoperative mastec- 
tomy patients are presented 

2 Both were mistaken for postoperative m- 
flammatory complications, dermatitis venenata, 
fungus mfection, and radiodermatitis The medi- 
colegal importance of this is significant The 
appearance of any peculiar skm lesion foUowmg 
mastectomy for mahgnancy should be regarded 
with suspicion and biopsy examination made 

3 The pathological matenal from repeated 
skin biopsies was studied by serial sectionmg 

4 It appears that the metastatic process, m 
the cases observed, is one of permeation of the 
subepidermal Ijmpliatics and tissue spaces, rather 
than venous channels 

BIBLIOGRAPHY 

1 BAaBER, H W Paget’s disease of the nipple associated 

mth diffuse carcinomatosis of the chest wall Proc 
Roy Soc Med , 1931, 25 670 

2 Dawson, E K , and Shaw , J J M Mammary car- 

cmoma with generahzed telangiectatic carcmoma 
(carcmoma erysipelatodes) Bnt, J Surg , 1937, 
25 100 

3 Fischer, Brackertz, Mandl, Durst, Delbajsco, 

Cemjachowbky, and Bondarcuk (Quoted by 
Pfahler and Case, loc cit , 7 ) 

4 Freeman, C D , and Lynch, F W Carcmoma of 

the breast mth pecuhar cutaneous metastases 
Arch Dermat & Syph , 1937, 35 642 

5 Ruettner, H Beitrage zur Pathologic des Mamma- 

carcmoms Beitr z khn Chir, 1924, 131 7 

6 Lee, B J , and Tannenbausi, N E Inflammatory 

carcmoma of the breast Surg , Gynec &. Obst , 

1924,39 580 

7 Pfahler, G E , and Case, E A Erysipelas carci 

nomatosum resembling radiodermatitis Am J 
Roentgenol, 1936, 35 £,4 

8 Rasch, C Carcmoma erysipelatodes Bnt J 

Dermat , 1931, 43 351 

9 Rotter, H Ueber Carcmoma Erysipelatodes Arch 

f Dermat , u Syph , 1936, 174 421 

10 Ruder, F B Zur Frage des erysipelas Carcinoma 

tosum beziehungsweise subepidennalen Karzinomas 
der Mamma ZentralbL f Gynaek., 1928, 52 236 

11 Satenstein,D L , Discussion of Freeman and Lynch. 

loc cit (4) 

12 Von VoNXO, \ C A case of carcinoma telangiectati 

cum Bnt J Dermat , 1933, 45 423 

13 Weber, F P Bflateral thoracic zosteroid spreading 

maiginate telangiectasis Bnt J Dermat , 1933, 
45 418 

14 Idem Carcmoma tclangectaticum Intemat Clm , 

1935,3 14s 



TRANSURETHRAL PROSTATECTO.\n 
A Photographic Record of the Operation of Trannirethral RetectMO 
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"LLDSTRATION U ui e£PectlTt method of 
descT^tkn. Withach’Boceainphotcwnpluc 
teduuqoc pfctora are an locrca*- 


Thli CMnmtuucatkn de*crfbe* fnptkally tie 
roelhod empkiyed by tu fee the tnuumethnl n 
moral of toe prtatite riuHi The Qhatmkei 


I tedmiqw ptcturei are takiiar an locreaa- nwwa] of ti* prtatite gkiii The tDartmijB 
fni^y Impcrtant place In medical wridng*. are actaal pbotc^rapha of Ok hjpertmetW 
Operatire procednrea which require the cne of gUnd, the efaan^ which reault frtm ohatntctkn, 
tdeacope* and Wm lyttcma have fielda of vnioo and trajaniethial removal of the proatite, 
often limited to the operator alone. It ia not emy with a cyatoacopi: camera durinj opeTatk*i. Tie 
for an untrained peraoo to tmderatand the* tharpiieii of the photomphi b an erijenct cf 
operadona, and reitrkted viiioo malei teaching the cleat vbiofi obtalmble with tnodcro Irsttre- 


operadona, and reitrkted viiioo mala teaching the cleat vbiofi obtali^W with tnodcro Irsitre- 
difficolt. Opoatlooi of thli aort are more eaiOy menUandtonece«ry fer a ■oaeBfdopentfca. 
portraj-edhynhatradoeithandeicrfpdoQ, There Carefo] preHminaiy itndk* of patfcnti wuk 
lore, we Imve oaed recent Improvementa In preatatlc ooatinction nrmt be made. We fed, 
photography to iHuitiate the opoadoo of trail*- nowevtr that manlpoladou be u few as 

nrethral proatatectomy pcaefble and that croi catheterinrion I* apt to 


nrethral proatatectomy pcaefble and that croi catheterinrion I* apt to 

ne daneeron. Cntcaco^ eramimdon haa kd 
* ' ' * ” l tocomplkaticmiocftafajtJjepMtthatwem 

u 10 to eUffihiate thb pTneedore if poaafble C>»- 

I I to-omhrcgraiD* ( ) we befim, give a taoe 

ti^v a Aa" accorate esthsatka c/ the dje of the ohitnethig 

W\ V proftaie and its nJtalallty fer truKrethnl R 

moral than cyitcactfac eaminatkn come- 
qocDdy cyAoaccf>> with Id dangB and (fisceo- 
y J fort often can be t£mlnated. Prottate* eokiged 

y bevcod a certain die obvktuly are best mnond 

/\ by epen opentko, preferably pniwal pmata- 

j/l# "X y tedomy OtLere innllariy are inited to Oana- 

^ \ 1 — V ^ nrelhral rrmovaL When de cM oo b difficult cjv 

1 ^ I to-niethrogiam* are hdpfuL 

j Thb b onr qkuI pre-operalbre prepaiatlco of 

A Aa — ' I pabenU wbohawpnataac ohatmetk®. Ceuoil 

’’ pfaydtal aamlnatui b done and loclndei ct^ 

t J pide blood coonta, non protein nltrogai, Uood 

^ ■“ 'i., / “ I sigaj and Waiaennann tati. Intiavencau p) e 

^ I lopura are made the* provide a tot erf re™ 

f nnfiifwi inH aSord Infcrmatloo regarding the 

aptne and pdvb, conttrar of the Lrfadew ana gin 

r* a fair einmate of residual tuine. Patlmtifa 

L — d aente retentko tho* with large amonnta erf rew- 

*1 J dual imne or with poor renal functlcn are part « 

coosUnt drainage with a Foiey RtmUoncathe- 

LAHH t0 Retentkn catheters are Irmnetfistely cin- 
1 ^ nected to sterile doaed dr»inaf> 

/ m *- t iS- 'J irrigated as Qcceiaary with sterOo beak acM •Ota- 

■ U t w- rV' d— ' -H tloQ. If the non protein nitrogen b DeamaJ, re™ 

'rC'rr^\i A Wrrg fa^rtkai adequ*£ tlw gmml C®dltl* 

Fi*. u law icloal mrwV* Saft, mijdaeUwj aaa- patient good and the pcoaUte caily modmtflj 

theihebtato^^ en]„ged by rectal eiaminatleB, opentbo b 

^ liderS^ewitboot further study PiOenti !tk 
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Fig 2 Preparation for operation Good exposure and complete sterility are pro 
vidM Patient is in position on McDevitt-Alcock table 


a history of hemattina or those with any fiUing 
defect of the bladder suggestive of tumor are ex- 
ammed with a cystoscope Responsibdity for 
such comphcations as diabetes, cardiac disease, 
or others, is shared with a medical consultant 
We consider pre-operative chemotherapy im- 
portant 

Low spinal anesthesia for transurethral resec- 
tion has been used by us for seveiul years with 
such good results that it is now employed when- 
ever possible This method of anesthesia amounts 
almost to a regional anesthetic and its level goes 
little higher than the symphysis pubis It has 
resulted m no significant falls m blood pressure 
and usually lasts for about one hour One hundred 
miUigrams of novocain crystals m 2 cubic centi- 
meters of spmal flmd is injected into the fourth 
lumbar mterspace with the patient m the sitting 
position (Fig i) The patient is kept m this po- 
sibon for 3 minutes after the mjection This 
techmque was descnbed by Nesbit (2) m 1936 
No comphcations attributable to anesthesia have 
resulted since its adoption 

Increased comfort to the patient and better 
position for operatmg have been secured smce we 
have used the McDevitt-Alcock table (Fig 2) 
Patients are as carefully prepared as for any 
operation and the operator wears a sterile gown 
and gloves 

A defimte routine makes for thoroughness, so 
evammation and operation are conducted in defi- 
mte sequence The bakehte sheath of the Mc- 


Carthy resectoscope with Timberlake obturator 
is passed to the bladder and a specimen of urme 
is taken for culture Both the No 28 and 24 in- 
struments are at hand smce male urethras vary 
m size and some will not accommodate the larger 
sheath The bladder is carefully exammed with 
the 90 degree obsenmtion telescope which pro- 
vides a large clear field of vision The photo- 
graphs demonstrate that mtravesical protrusions 
of the enlarged prostate (Figs 6-g) and changes 
produced from obstruction, such as trabeculation 
and diverticula (Figs 3-5), are clearly discern- 
ible Further exa min ation with the retrograde 
telescope, which looks toward the operator, vis- 
ualizes the tngone, ureteral orifices, and internal 
urethral onfice (Fig 10) By replacmg the retro- 
grade telescope with the foroblique lens system, 
attached to the workmg element of the resecto- 
scope, those portions of the prostate which en- 
croach upon the urethral lumen are seen (Figs 
11-12) The extent and vanety of obstruction is 
thus clearly defined and operation may be started 
Operation, as exammation, follows a defimte 
course The upper portions of both lateral lobes 
are first removed (Fig 13) These cuts are made 
at about eleven and one o’clock Projecting tis- 
sue at the anterior commissure is then resected 
Deep cuts are now made m the lower portions of 
the lateral lobes where they join the median lobe 
(Fig 14) Bleeding frequently is profuse m these 
areas smce much of the blood supply to the lateral 
and median lobes is cut across A resectoscope 
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Tig 13 The first cut Loop electrode has removed the 
first piece of tissue from upper part of right lateral lobe 
Bits of tissue adhere to loop 

Fig 14 Deep cut m lateral lobe Repeated cuts remove 
the enlarged prostate layer by layer 

employs two types of current regulated by a foot 
switch The cuttmg current removes tissue, and 
the coagulatmg current is used to stop bleeding 
points With the bleedmg of this very vascular 
region controlled, remaming tissue is removed 
with little hemorrhage Intravesical protrusions 
of the lateral lobes are cut away until the muscular 
fibers of the mtemal sphincter appear The 
stnated appearance of this muscle is an important 
landmark which makes it plainly evident that the 
cuts are sufficiently deep Removal of the mtra- 
vesical part of the middle lobe is simple and 
quickly accomphshed The intra-urethral parts 
of the prostate are now left The lateral lobes are 
hollowed out layer by layer down to the veru- 
montanum which is generally an easdy seen land- 
mark (Fig 12) Remainmg tissue to be removed 
are the remnants of the lateral lobes and the re- 
mains of the median lobe on the floor of the urethra 
(Fig 15) In our experience this IS removed most 
effectively with the Nesbit modification of the 
McCarthy resectoscope With a finger in the 
rectum remaming nodules of hyperplastic tissue 
are readily engaged in the loop electrode and cut 
away untd aU hypertrophied tissue is removed 
The rectal finger guards against cutting too deeply 
and avoids undue pressure of the sheath agamst 
the urethra The differentiation between normal 
and hypertrophied prostatic tissue is usually clear 
Hyperplastic tissue has a characteristic struc- 
tureless frosty appearance in contrast to the gray 
orderly structure of the normal prostate En- 
larged glands, within one’s ability to resect, are 
thus cleanly and systematically removed (Fig 
r6) Cut tissue falls back into the bladder and is 
removed by evacuation only as is necessary for 
clear vision At the conclusion of the operation 


Fig IS Remains of median lobe A thin nm of hyper 
trqphied prostate remains on urethral floor 

Fig 16 Operation completed Obstructmg tissue re 
moved Clear view into bladder Note smooth fibrotic 
appearance of prostatic capsule 

bleeding pomts are controlled by coagulation, and 
a 30 cubic centimeter Foley type catheter is in- 
serted mto the bladder Tension on the bag for 
hemostasis is seldom necessary 

Postoperabve care is usually simple Catheters 
are connected immediately to a sterile closed 
drainage system and irrigated frequently enough 
with sterile bone acid solution to prevent clottmg 
Sedatives and mtravenous fluids are given as 
necessary Catheters are removed m from 3 to 
S days after operation After this the great dan- 
ger of mfection makes it unwise to cathetenze 
these patients Cunosity regarding residual 
urine should be restrained Difficult urmation or 
persistently cloudy urme means incomplete re- 
moval of the hypertrophied prostate and mdi- 
cates the necessity of further operation The 
average postoperative stay m the hospital has 
been about 10 days 

The accompanymg photographs illustrate many 
of the steps m the transurethral removal of the 
prostate They demonstrate that clear and ade- 
quate vision may be obtained durmg operation 
and that those prostates suited to resection are 
cleanly and effectively removed by this method 

SUMMARY 

The management of the obstructmg prostate 
and Its removal by transurethral resection is de- 
senbed and illustrated by photographs taken at 
operation with a cystoscopic camera 
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FREE BONE FLAP OSTEOPLASTIC CRANIOTOMY 

EDWIN BOLDREY MJ> S« Fitojco CUHW* 

WILUAM CaVE, M D Mortn^ 


HE ortbockiT metbod ol ottrophstk 
crmniotatiiy h to le*ve the bcoc flap 
attached to imtide, a* wu be^ by 
^tgner i88<>, 50 yean a^o. 
laig^ ooeofotC^ \ 6.)<raoisenced tbe oae 
cJ tree booe flap cnteoplutlc crarflotomy In ac 
kcted caaei. The chief reaaoo for deatriog a dnngc 
vas that there ate lo many areas ot the 
when imtade attachment neccaaltatea a lajfCT 
acaJp and bone flap than would otbcnrise be re- 
qolM for an ademiate approach to the mader 
tying Intracranial daeaae. Othcad 'antagcsharc 
appeared and the reaults hare been ao nntfociDly 
ndifactary that the free booe flap baa been 
tnmed Is as iocreuing percenuge or <neattkcca» 
to that It the Drescnt d.a>e we bare araUabte over 
» cases in wbdi the pnxedure was used and 
irocn which condnsJons mt) be dnwe 
The procednre b not as oopiial ooe Lencha, 
reports that be has cmplete^ freed ibe 
flap In about u oAeoplakk oaslotomka 
flnceigii 0 S} 0 qrut, Is t peraocLal coauiiiuik»* 
tkn states that be has usee tbe nsetbod aerenl 
times. Doubtless many othm hare cmploj'cd tu 
This report n tadkated, bowercr beaoee the 
pro ce d u re b not yet wWelv reca^mred, because It 
a feared by many of tbose acquamled with k, and 
hemose we feel that its adrantaM should be 
broi^t to the attentba of uoie suif eooi 
who operate on patients with Intracranial disease 
PKCKXDCaE 

The cract locaEzation of the leuoo having been 
made tbe scalp flap Is planned in tbe asoaT man- 
ner After henuftasb has been cstabOsbed along 
the indsioo line, tbe scalp Is lefledcd with the 
raspatory tbe Ime of cleavage being between the 
booe and the perkraninm. It b important that 
tbe perkmnmsi be attached to tbe scalfk retaining 
Its Intact blood supply bccante of Its Important 
rfiie in bony repair I\ e feel that It U thb ostco- 
plastk >r»*m>ir»Tw that refjnhf Dounsbineot— DOt 
the booe already laid down. Wb® thb scalp flap 
b contpleMy turned hack and aD bleeding b coo- 
trolled, it b wrapped In ganre moistened with 
Ringer's solution, b podded t pre\‘eot klnkmg i 

trl* 


and b held retracted by 0/ bubtas fijk 

hoots which are attached to rubber h»M« 

In turn are attached to tbe adjacent rhapn 
Allb forceps. 

Four to sir burr holes are driUed at proper 
p ositions and the flap b at oat with GM 
saw can being taken to stigm and beid tu 
awrd line as described br StMey 1937 so flat 
th e fls p wQI in tcrlock and be stable wbra reptscEd. 
Before the flap a freed, marls are made bdiatiGg 
the positiixi of the punch boles for wiring the flip 
at end of tbe opera bon. When the lut attach- 
ment of the bone flap b heh>g cut, ci ti n u e csotkn 
most be employed to prevat the flap being md- 
dealy detached from the dura and dropped to (he 
floor I\'heii cofupletely serered, it a dasecled 
from the dura m w taoai way (moaHv H Bits od 
with sorprbiDC case) b wra p pe d in t dressbig 
mobteDed with Rln^s sdotaxi, and b kft oa 
the mme table nntll needed at tbe dose of the 
procedure. 

We have found that manipubbcxi b aioided 
and time b mi-ed if the boka for win are atre- 

duced before the fla p is bid aside in the begtonmg 
Two or three posnls for wmng haveprcried to be 
■jSdenL Number twenty-otflit chmcnnna ited 
wire b used, b tied or twated, and the knet or 
twbt turned into tbe outer holt There b no es- 
sential change in the dosure of the apooeuroso 
and sldn. 

Our patients who bare had free bene flip 
osfeopbttic czanlotooiles have ranged In age fnan 
y lo 61 ycaiv They have been eqmHy dnided as 
to sec. The majority have been operated 00 be- 
cause of lotraaniilal tumor AD areas ef the cen- 
leilty cf tbe cabaria have been reflected. Be- 
cause of the ns lure of their disease, many patfenu 
ha\T died within a few mootha. However t 
patients were followed for i years 1 ef d** 
patients b stai Irring , 

By way of aanpUcatkii, patient devdjed 
an infection as a roolt of skin senjhiv'ity toboac 
srVi- The booe flap became famfved, 
taling remorai Tbit booe flap was a small cne 
and was sacalficed at occe without too 
foetnll) Had tbe standard hrjer slicd 
flap been used. It loo would ba e hod to w 
maificed and a much greater deformity wcsiia 
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Fig I, left Case i Roentgenogram shornng free bone 
flap 6 days after operation 

Fig 2 Free bone flap s montbs after operation Com- 


have resulted One flap was dropped on the floor 
during the operation It was washed with Ring- 
er’s solution, and was boiled for 10 minutes m the 
same solution Thus far, this has produced no 
demonstrable ill effect, and the flap is still satis- 
factory However, there has been an elapse of 
only 3 months 

Large doses of roentgen-ray have been directed 
through the flap to underlymg tumors on many 
occasions, the treatment commencmg as early as 
the fifth postoperative day No deletenous effect 
has been seen followmg such treatment, though 



panson of radiopacity of flap with that of the rest of skull 
and with appearance immediately after operation shows 
no absorption There is evidence of bony umon 


there has been evidence of transitory decalcifica- 
tion m some mstances 

The results of roentgen-ray studies of these 
patients with free bone flap osteoplastic craniot- 
omies hkewise have been satisfactory The fol- 
lowmg brief case reports are included as objective 
evidence 

Case i E S , female, aged 10 years On August 18, 
1939, a left osteoplastic cramotomy (free bone flap) was 
turned and a subtotal removal of a large intracranial neo- 
plasm earned out. Figure i, is a roentgenogram showing 
the bone flap on August 24, 1939 Sbe returned on January 



Fig 3, left Case 2 Roentgenogram 2 days after oper- r imits of roentgen therapy have passed through a port 
ation showing condibon of free bone flap centenng in this region There is some evidence of central 

Fig 4 Free bone flap ii months after operation, 5,700 rarefaction but there is also Won> union with the skull 
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% *tUj rifot <rf rtc3 w e a :> at Um tvwr Cm Itet 
dU«,tbeniaalieciia(ruEi(Fy ) icxpau tk«l boo^ mbloo 
bmeen tbe cWl ud tb« ft*p b«« ee r^ r<i alnmrftj 
Tbm a ao cr U te «i tbaxfCtai beaj la 

CasilM \\ foak, tc«l 47 fcux Osjily j g^S, 
Wt pukal (m bdM i ig i c i p k ttk aUMaosx w 
orM cat /or (be nSei ^ e ymp toaB p wJ aa J br cpiM 
l<k i) . i ka, i ja maWcmc. Oe J« 1 y g, uS. tbe ro «itf e » 
rtj' anpatnuRe ra that (e«n ta Hrm 4. la (be ccfoli^ 
noBtk*, »be recdrtd n— rfm tbcnpr Sjoc 

laita, 5,700 olaUcfavTrrjMed ihri^ port rentable 
ara uu booc flap In FArmrj pja rooiJraofiaiia 
aimed tme tanbetieo t tbe ceola u (be bone ll^ but 
tban vai bonjr anua at tba ( > 4 ra . Oo Jom >&, up 
tlaie wu leM EareflKtxa tiata wai foond lo FHxmijr 
(Fit 4) aod bodj tnloa tth tbe kkoH was aien n 
rmestt. Tbepatl^ haatkn dad. Aatopeiraot nh««W»>«< 
Cue k II McD nuie, a^ 6 pean. Oo Anrfl 14, 
g>a, riehl troolal tree bone flap o a lfr e i ta* ^ craa fat iaa y 
u pat o rag d and poatonbotK pu r aa i T ibifl c eaelutm 
dniaed. Oo ApaD 4 95 ^ itisitfeo ra^ fibaa hb (be 
Iqt iUi cd tbe bend do* j) Toe tain. TbepatlentS 

cwgae Wj beta wttboal lo drW pt He ie oar oUeat patlvM 
aul bM one cd tba lonctat poetopaairrt emm ea In oar 
etdet. Flfnn 6 iboa taa t^eaaraace cd tbe abaH Sap on 
janaarr d. 940 Tbrte it bo^ ooba bat* eea tbe Sap and 
AjA Thm h no naorpdoe «d boat, ia tact tberema^ 
be aeepc IngceMd decerty 


It hu kng beai obrknt that booc cat (m from 
all cttachoMt iriD J{re if fcpbccd in a aaitahlg 
envlroonieQt. Wc haN-n had repeated occuion to 
obaore the ^ood roulB cfinkillj and roentgeo- 
ograpiucaHy of »fbial, bdiia] a^ rib mfu in 
the repair of old ikull defecta as *dl at Arwhrre 
b the wly That eVnn booc tbould turv'lve etnal- 
ly a ^ hat been pcoved b many bstance* to ahlch 
fnmmm uied pkcts od calvaita ha\T been tem- 
ponrOy renvT\'ed and then replaced to tbe coorte 


ofcpenliTtlmliDeolofiesesTbemdbJanej. la 
all o{ ibeae rihaffafit It hat ben them tiat be 
pfuuTttkc and emcc d bone b toDDpfbbed 
octiv if tbe bene b freabh r r oo s t d Inm tie 
paUeot I ovTi body and If tbe atUKbinai ef tbe 
pekateniB to tbe aajTODiidjng Umca it iBab> 

lelned. 

BoAed antcpa\ boK, to cur t a penenc e aod 
that cd otbera, a abeorbed within 18 moDthi 
(Gordltoji, 945) In tbe cate od odt patint 
wboee ccolam^led flap wat boQed, fraaffinrat 
ibsie bat dapKd to enaue at to nbmit a report 
on tbe fate ot tie bone. iiafEiigcr tqjs. boceier 
bat noted ahaorptioo « ithm 8 moetht nndrT ami* 
lar drozmatancea. 

Tbe adyantagea to be gained frmof tbe 
bcoe flap to osteeplattic enniotomy are cany 
Only that bone, tbe remoralof yhkb baecevarr 
to vinalue tbe totiacriniai ieikiD bat been ek 
•ated The abeeace od an oveihanting ledge cno 
grrattr frecdotn od aetkn to ail membm cd tbe 
operating team. TTic tendency for the proerdare 
to faD into lo cm a lrc itagcs wiiboot urabp, fdos 
the reduced flap dm, fanfare meed to tErolnj 
the flap and estderwn blood loH TacdwcialnMt 
alwaya attending the amite opeialhie maniF«li 
tlon of cracting op tbe flap B a(-oa 3 ed. Ocaiog 
of blood Irom tbe bone flap dnrtof and after 
operation fa cc«npJclei> dimmatcd. \\c feef that 
trauma to the todt tfaaua fa cofttkkiaUyl* 
Tbe craniotomy can be enkiged by renwt^ 
adjacent •knn a an amBaiy flap, wUbont kartog 

a wofldedect A decompremton can bcaade fa tbe 

tmal way d demed. 
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SUiUL.\R\ 

Tree bone flap osteoplastic craniotonij is fol- 
lowed by wound healing that compares fa\ombl> 
w ith that obserx cd w hen bone-muscle attachment 
is retained Advantages to be gamed arc the re- 
duced size of the scalp and bone flap usualh re- 
quired, reduced blood loss, reduced soft tissue 
trauma, increased freedom of action to all mem- 
bers of the operating team, increased speed m 
turning the flap, and elimination of tlic danger of 
hemorrhage due to blood oozing from the bone 
flap 
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THE MANAGEMENT OF THE APPENDICEAI STUMP 
Invcrtion without Ligation of the Stump 
LOUIE FELGER, MJ> FjUCLS, Lc AnjAu, CiEfem, 



FIc. Thr cepen b Mhvrrd loto ibe wrmkl ud held 
bj tke aatUkOt hh 19^ *P<k>C‘- DMo-anieadn 
b tben b ttit tu denpi tad ktttrd pltla 

\0i, f*atjTTt 

FI(. 1. nd t. The p fdt eo f tl ctT^pr h d! vtBed cfl 
cth ipoot* uu thea (be ajuiaiMHa U mpotated al lb 
hue battna Kocher dampt. ^ Tba cfc am it protoctad 
Uh tpQ Bf a Bjcoad tba f**'*’^ aod tb* ttsiap ot 

tba Bppcodh ■ treated vilh phcool cm alcolmL 


Fig. j A CrmUT^m rifbt ta)da a<i*a* a*bc dreafc 

'^a. aatnTt oQ pto^t »<nfrd aeedla b mhed «(t 

tltt daigL TW Dd id tidi tatare b Hi 1x4 The 
aWKia dl cea] arterj act riava b tUt iga^ b cu|b( b 
tiu adan. arid j, Tha dup b rtia^ Obdaa tad 
tha Hisre dE»«a UaL Udag tha mat adxrt, cca- 
bsma T-aintiT t ithch 5 b appfied o^eT tb« int Mtn 
Bea b tba c^ipedta t flre ctioc to tba ini Imt- 4 
wlaR B b lira tied to tbc begODlaf cd the mt b?** ^ 


The obketkau nlted to tbe method of tfanolj 
llgatinc me ftump with do ittempt at invnsoo 
ait fi) it permlU ccDtamlnated raw nrface to 
rtnuln free In the peritoneal cavit> (i) it violates 
the acFimd prlodpie of serosa to seroo appositko 
In mtro-intestfaial and (j) cases o< poi- 

touds and fecal frstnlas doe to looaeainf oi tbe 
UptTTT g or nc qosl s of tbe ttninp axe not Inftt- 
qoently reported. 

That art also certain ob}ectk«is inhcmt b the 
rpethfiH of H^tjon and lava sk a of tbe appeorS' 
it«a1 stomp. In this proctdnit an infected ftnmp 
b inverted Into a dosed caTfry— the cecal walL 


U e have found tbe ideal procedure In tbe asa- 
aMDCnlof tbe appendkeal stump tobelmerdm 
mtbout UgatloD as opposed to simple HcticD cr 
Ugadcc and Intosi^ Thk method n smod 
tonically for it approximatea serosa to serosa 
and Inverti the crmuicd itmn p into tbe lumen cf 
tbe ctenm where drainifc b adegtate It tin* 
obviates the ob}ectiofis Inherent in tbe two «l*r 
metboda. 

In the accompanying figures together Ib 
explain tfcy kwnds we praeoi a method oj^ 
verting tbe tmflgated appemfieeal stomp TW 
pt o ce dm e b advanced not m a new tedinhpi^ 
father for tbe sake of rmphidi To date it his 
been empioy ed successfully in well over 700 cases. 



SUPERFICIAL INFECTIONS DUE TO ANAEROBIC 

STREPTOCOCCI 

Indications for Zinc Peroxide Treatment 

JACOB REICHER, M D , Dayton, Ohio 

I NITIATED by the bnlhant work of Meleney streptococcus was present in some profusion and 
and his associates, a group of uncommon, also demonstrates that m milder cases oxygen 
chrome ulcers has received an etiological production is not an essential requirement in the 
and therapeutic elucidation which appears therapeutic agent A small sinus communicating 
to have furnished medical science with a new dis- with the ulcer represented the only possible tend- 
ease and a relatively new weapon, zinc peroxide ency to burrow Despite the use of only mild 
The discoverer of this entity has given it the de- loc^ non-oxygen-producing antiseptics the sinus 
scnptive term “chrome, ulcerative, burrowmg, did not increase m extent Undermming was not 
non-gangrenous ulcer due to micro-aerophihc present As in Case 3 sulfanilamide was used for 
hemolytic streptococci ” a few days 

Meleney emphasizes both the anaerobic and In his reports Meleney discusses the clinical 
hemolytic character of the orgamsm as well as picture and treatment of some 40 cases, 18 of 
either or both undermimng and burrowmg fea- which were given combined zinc peroxide and 
tures of the ulceration While the wnter bows to intensive sulfanilamide therapy (ii) Smee the 
Meleney’s far greater expenence and probably pubhcations of his descnptions eighteen cases 
superior judgment m the descnption and treat- have been added by others (i, 2, 4, 6, 7, 14, 15, 
ment of tius disease, certam features stand out m 16, 17) Some of these (2 and 6), however, do not 
the character of 3 of 4 cases here reported as per- fit precisely into Meleney’s entena for the estab- 
haps to warrant some modification m certam con- lishment of the diagnosis The wnter has had 
cepts In 2 cases the imbal infections were seen, some detailed expenence with 2 others, i of which 
not as ulcerations, but as a diflfuse celluhtis in one (Case 2) as previously noted perhaps should not 
and an abscess in the other On the one hand, be included inasmuch as the causative agent was 
however, both were caused by a non-hemolytic a non-hemolytic rather than a hemolybe strepto- 
anaerobic streptococcus, but on the other, the coccus 

larger of the two assumed the character of an Conversely, in the 2 other mfections here re- 
ulcerabon with burrowmg and undermmmg fea- ported an anaerobic streptococcus was apparently 
tures so pronounced as to warrant inclusion in either the sole or predommabng mvader, but with 
this group of infecbons Furthermore its response virtually complete absence of burrowing or un- 
to specific zme peroxide therapy was so spectacu- dermimng propensities in both In one of these 
lar as to add to the justificabon for its inclusion cases the mfeebous process due to a non-hemoly- 
This IS desenbed as Case 2 and is illustrated m be orgamsm progressed to complete heahng with 
Figures 5 to 9 The second of these 2 cases (Case anbsepbes simpler m character than that used for 
3) revealed no undermmmg or burrowmg pro- the undennming or burrowing type Local anb- 
pensibes but the only organism isolated was an sepbes and, for a brief period, suLfamlaimde were 
anaerobic non-hemolybe streptococcus, no or- used eSeebvelyfor the other caused byahemolybe 
ganism was present on the aerobic media It is by anaerobic streptococcus Because these infections 
no means typical of the group, chmcally or ebo- lacked the gross features Meleney desenbes they 
logically, but is included m this report to lUus- have not been included m this report as a par- 
trate the facts that an anaerobic streptococcus ticular variety of chrome ulcerabon 
may mvade without causmg burrowmg or under- The wnter does not propose to offer an exhaus- 
rmmng, and m the absence of these changes can be bve summary of Meleney’s laboratory, chnical, 
successfully attacked with non-oxygen-produemg and therapeutic studies These are, by this time, 
anbsepbes Sulfanilamide was used for a short well known to all who are famihar with current 

hterature They are desenbed m at least one 
The thud of this somewhat unorthodox group popular textbook (5) It is one of the chief pur- 
(Case 4) IS one m which an anaerobic hemolytic poses of this paper to emphasize the desirability 
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Invcmon withoat Ligfltion of the Stump 

LOUIE FELGER. MJ) FACS, Le. Aejdt., Olifom. 



The cteva b <leS^ac(l into lb* ocod ux) bdd 
br t£e twbtmt Ub «ieb( ipoaca. Tb meto-cpfmQi 
b tba tiiiiii.irt brt«cco diJi^ nx) lifatM vtlb plcb 
No. CBlfOt. 

rif. 1 . tod . Tb« pfiitcoftl ettitj b efl tiled «0 
Ub tpeofa ud tbco tbt rrmdli it ampotitnl tl tb 
bttt I jtU t tii Koeber dtopt. ^ Tbe ceom b perfected 
ilh ftaie tpocft tround the cltisp cod lb* eComp ^ 
tbe ^ Crnttd vlcb r>«Tv%l tltribgt. 


F1( j A riflu Ufie eltcb Mbf cWcab 

No. HbiTt m rtiffd Dctdlc b mbed tm 

tbe rbtry Tbt fnd {} thU njtur e d b Idt nf Tb 
pceaifleet] tTbry net ibom Id thb £t«te b cnfbt b 
ub Hbm. uid j, Tbe fbuT* ^ kbdn* nd 
(bt iDtaTe d/tvo tnt. UKSf tbe wia* alon ca- 
tinoa Lorfert ilitcb B b ppbd ever tbi int aten 
hat Id tbt afpod u d ai ictioe to tb* Int tem 4> 
tutjue B b lira tbd to tbe cd tbe ent tijn i 


Tbe obkctkn* ntbed to the loetbod of rimDty 
ligatinf the ctoiop idth do Attempt At iD\Tm<n 
Aie (i) It pennlu a cootAmlmtrd nv soriAce to 
remAln freeln theperitooeAlcavit) (j) ItTiohta 
tbe aouad pcioclpk of AeroM to ieroKi Apposition 
in gAJtro-lntettmAl mrferjr And (j) cam of peri 
tooJlfi And fecnl fiatnlai doc to kwenliig oi tbe 
Ogatoie or o e oi cab of the ittimp atc not Infic 
quently reported 

There are mbo certnln objectkcs Inherent in tbe 
rvteibnH of Efatjoo And invcTskii d tbe Append i- 
ntl ttnmp. In thf« procedure an Infected ttrnim 
li Inverted Into a ckned CAvity— the ceal wafl. 


We have found the Ideal procedure h the ma- 
AMjent cd the ippendlceAl itomp t bcbvcnico 
mlbcnt Dgatioa ai opposed to GndcD a 
Dgatkn ind Inv errioo Thii method o Mod 
aai|V>lly for it a p p ioilma tf* Krosa to 
and farerta tbe enzuKd Tifrn p Into the lumen ■ 
the cecum where dimhufe b adcqiate. It t^ 
obrimtea tbe ob^ectkns Inherent in the two other 
methodi. 

In tbe Accompanj-ing fijurei tcfcther 
exphnatoty kgendi we prtaent a method «_r^ 
TOtmi the rniHgited appeaficetl ftuinp. TW 
procedure b advanced not aa a new techmqn^ ^ 
rather for the »3t*i od anphaiii. To date H ha» 
been emptojed aucceariuDy in wcD over r» 



SUPERFICIAL INFECTIONS DUE TO ANAEROBIC 

STREPTOCOCCI 

Indications for Zinc Peroxide Treatment 

JACOB REICHER, M D , Dayton, Ohio 


I NITIATED by the bnlbant work of Meleney 
and his associates, a group of uncommon, 
chronic ulcers has received an etiological 
and therapeutic elucidation which appears 
to have furnished medical science with a new dis- 
ease and a relatively new weapon, zmc peroxide 
The discoverer of tLs entity has given it the de- 
scnptive term “chronic, idcerative, burrowmg, 
non-gangrenous ulcer due to micro-aerophilic 
hemolytic streptococci ” 

Meleney emphasizes both the anaerobic and 
hemolytic character of the organism as well as 
either or both undermimng and burrowmg fea- 
tures of the ulceration While the wnter bows to 
Meleney’s far greater experience and probably 
supenor judgment in the descnption and treat- 
ment of tins disease, certam features stand out m 
the character of 3 of 4 cases here reported as per- 
haps to warrant some modification in certam con- 
cepts In 2 cases the mitial infections were seen, 
not as ulcerations, but as a diffuse celluhtis m one 
and an abscess m the other On the one hand, 
however, both were caused by a non-hemolytic 
anaerobic streptococcus, but on the other, the 
larger of the two assumed the character of an 
ulceration with burrowmg and undermming fea- 
tures so pronounced as to warrant inclusion m 
this group of infections Furthermore its response 
to specific zmc peroxide therapy was so spectacu- 
lar as to add to the justification for its mclusion 
This IS described as Case 2 and is illustrated m 
Figures 5 to 9 The second of these 2 cases (Case 
3) revealed no undemunmg or burrowmg pro- 
pensities but the only organism isolated was an 
anaerobic non-hemolytic streptococcus, no or- 
ganism was present on the aerobic media It is by 
no means typical of the group, clmicaUy or etio- 
logically, but is included in this report to illus- 
trate the facts that an anaerobic streptococcus 
may mvade without causmg burrowmg or under- 
minmg, and m the absence of these changes can be 
successfully attacked with non-oxygen-producing 
antiseptics Sulfanilamide was used for a short 
period 

The third of this somewhat unorthodox group 
(Case 4) IS one m which an anaerobic hemolytic 


streptococcus was present m some profusion and 
also demonstrates that m milder cases oxygen 
production is not an essential requirement m the 
therapeutic agent A small sinus communicatmg 
with the ulcer represented the only possible tend- 
ency to burrow Despite the use of only mild 
local non-oxygen-producmg antiseptics the sinus 
did not increase in extent Undermming was not 
present As in Case 3 sulfanilamide was used for 
a few days 

In his reports Meleney discusses the clinical 
picture and treatment of some 40 cases, 18 of 
which were given combmed zmc peroxide and 
mtensive sulfanilamide therapy (ii) Smce the 
pubhcations of his descnptions eighteen cases 
have been added by others (i, 2, 4, 6, 7, 14, 15, 
16, 17) Some of these (2 and 6), however, do not 
fit precisely mto Meleney’s cntena for the estab- 
lishment of the diagnosis The wnter has had 
some detailed expenence with 2 others, i of which 
(Case 2) as previously noted perhaps should not 
be mduded masmuch as the causative agent was 
a non-hemolytic rather than a hemolytic strepto- 
coccus 

Conversely, in the 2 other mfections here re- 
ported an anaerobic streptococcus was apparently 
either the sole or predommating mvader, but with 
virtually complete absence of burrowmg or un- 
dermimng propensities m both In one of these 
cases the infectious process due to a non-hemoly- 
tic orgamsm progressed to complete heahng with 
antiseptics simpler m character than that used for 
the underminmg or burrowmg type Local anti- 
septics and, for a brief penod, sulfanilamide were 
used effectively for the other caused by a hemolytic 
anaerobic streptococcus Because these mfections 
lacked the gross features Meleney descnbes they 
have not been included m this report as a par- 
ticular variety of chrome ulceration 

The wnter does not propose to offer an exhaus- 
tive summary of Meleney’s laboratory, clinical, 
and therapeutic studies These are, by this time, 
well known to all who are familiar with current 
hterature They are desenbed m at least one 
popular textbook (5) It is one of the chief pur- 
poses of this paper to emphasize the desirability 
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Fig s Case 2 This photograph illustrates the extent to a hich the skin has been 
undermined as marked off by the contmuous dark Ime The skm overlymg the lique 
fled subcutaneous tissue is normal in appearance, boggy, but not particularly painful 
or tender The slightly darker patch Lice areas are due to the browmish pus which 
has escaped from the incisions 



Fig 6 Case 2 A “close up" view of the external appearance of the lesion 



Fig 2 Case 2 A single application of zmc peroxide has been employed but it w as 
found impossible to remove effectively the old preparation The area was then 
opened widely, reveahng the foul smelhng, necrotic matenal illustrated The m 
fected area ivas incised, not excised, and the flaps of skin have fallen away from the 
underlymg surface The fascia lata is exposed on the thigh 


zinc peroxide, and efiorts along the same hne 
were made m a larger senes (ii) Prontosil was 
used unsuccessfully in i of a senes of 6 (17) al- 
though the dosage is not stated In i patient Me- 
lene j used sulfanilamide alone although the clinical 


course was longer than in those treated by the 
combmed method Goodman with equal success 
cured relatively small chrome, underminmg ul- 
cerations with suLfamlamide alone, as previously 
noted, he did not make an}' anaerobic studies 
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Ihcsia and clo'^ ^\ith stab Taound dram The appendix 
had ruptured and was found hang m a retrocecal position 
Pertinent comments from tbe patient’s progress notes 
follow 

On the fourth postoperative dnv, jaundice was noted 
and a doughj, vartuallj painless cellulitis of the right 
abdomen was present and extended on to the thigh and 
lower chest anlcnorlj on the nghl 

On the sixth dav, sulfanilamide administration was 
started, caulioush due to jaundice I ighlj grains were 
given over a a-dav penod, then discontinued for fear of 
further compromising the liv cr 

On the eighth da>, the drain was removed A foul 
smelling pus was released 

On the ninth dav , patient pulled out the cccostomj tube 
The sutures were remov cd The wound edges gapM and 
the transvcrsalis fascia was exposed 
On the eleventh daj, he developed unnarj and fecal 
incontinence 

Onthetwentj mnthdaj his general condition was some 
what improved, and the jaundice was subsiding 1 cces 
were draining from stab wound ^ slough (?) was noted 
walhin the area of cellulitis on the abdomen and thigh 
Dakin’s solution irrigations were instituted 

Onthethirt) first daj improvement was noted but it was 
V crj slow in progress 

On the thirtj second daj axochloramide irrigation was 
started. 

On the thirtj seventh daj a muture of azochloramidc 
peroxide was used The icterus index was 13, blood cul 
lure, negativ c 

On the fortv first daj , anaerobic culture studies rev calcd 
the presence of an anaerobic hcrnolj tic streptococcus houl 
pus conUnued to dram profuselj 
On the forty fourth day a new sinus tract (burrowang 
area) was noted on the chest wall The area was opened 
From the fortj fifth to the seventj filth daj, Uierc was 
no VTsible change. The ulcerating area was treated wath 
local irrigations of urea solution, 3 per cent, and urea in 
hjdrogen peroxide. No evadence of spread vvais noted ' 
On the eightj third daj temperature was dowai to 100 $ 
degrees 

On the one hundredth daj two new sinuses were noted 
which were filled wath a foul smelling pus Cultures here 
again revealed the anaerobic bcmolj’tic streptococcus 
On the one hundred and twelfth daj, rinc peroxide was 
started The ulceration had assumed the appearance illus 
trated in Figure i It wais not suspected that this communi 
cated wath an ulcer situated in the right lumbar area 
(rig A 

On the one hundred and thirteenth daj the nine peroxide 
that had been apphed the precedmg daj was rather drj, 
and when it was situated under wade bridges of skin as for 
instance on the thigh and right flank, it was diflicult to re 
move 

On the one hundred and fourteenth day the sinuses were 
excised widely The appearance following excision is illus 
trated in Figures 3 and 4 Zinc peroxide was reapplied 
daUy untd graftmg was done on the one hundred and forty- 
eighth day and moisture was maintamcd with fenestrated 
tubes 

On the one hundred and twenty third day the only or 
ganism present on aerobic and anaerobic cultures was the 
pyocyaneus 


‘During this penod Iniiuirits locally failed to elicit any information 
coning the commerdiU avalUbillty of rinc peroxide A letter was 
wntten to Dr Meleney asking about the medication and he ndvised con 
^ing the DuPont Cieidcal Company Niagara Falls New York In 
the meantime sulfanilamide (prontylln) was again Instituted and con 
^uri for a i^od of 7 da« then dllcontinuS when the temperature 
rose to I02.a degrees (8iit day) 


On the one hundred and twentj fourth daj granulations 
were bright pink, healthy looking The epithelium was 
beginning to grow into the ulcer surface from the surround 
ingskin 

1 rom the one hundred nnd twentv liftli to the one 
hundred nnd fortj seventh dav local nnd general improve 
ment was noted Kepcated cultures failed to reveal any 
organism other than the pj ocv ancus 

On the one hundred nnd fortj eighth daj “Seedling” 
grafts were peppered into tlic granulation on tJic abdomen, 
thigh, nnd back 

I rom the one hundred nnd fortj ninth to the one hun- 
dred and eightj first daj, successful take of most grafts 
was notetl Fj the one hundred nnd eightj second daj 
there were several nummular islands of epithelium growing 
on the granulating surfaces Zinc peroxide had bmi dis 
continued and normal saline dressings were used Tlic 
pjocjancus continued to grow in some profusion but re 
peatM cultures failed to reveal anj other organism 
further progress contmued uncventfullj until the one 
hundred and ninetj second dav when it was noted that the 
temperature was somewhat higher than usual (101 6 
degrees there had been a low grade elevation varjang be 
tween 90 nnd 100 degrees throughout most of the illness) 
l-xamination failed to reveal nnv cause for the elevation, 
the granulations remained relativ elj clean A careful search 
disclosevi no new sinus tracts, the lungs were apparcntlj 
clear, etc The white cell count was 9,600 of which 73 per 
cent were poljmorphonuclears, S2 Ijmphocj tes, 3 mono 
cj tes, nnd a cosmophilcs 

OnJanuarj 6, 1939, tliconchundrcdandninetj fifthdny, 
the patient suddenlj developed generalized clonic convail 
sions Examination rev caletj nuchal ngiditj and a positiv c 
Brudzinski sign Non protein nitrogen was 29 s and 
carbon dioxide volumes per cent was Oj 6 Spinal tap 
revealed opaque fluid under increased pressure containing 
17,000 white blood cells per cubic millimeter of which 
9S per cent were poljmorphonuclears No tubercle bacilli, 
anaerobic or aerobic organisms were found Mouse cul 
lures and blood cultures w ere negativ c Continuous spinal 
fluid drainage on a Bradlord frame was instituted Hourlj 
intravenous injections of prontosil were administered 
On the one hundred nnd ninety sixth daj patient was 
In a restless coma, wath bead pulled to the right and flaccid 
paralj’sis of the left side of Inc face Breathing was ster 
torous Spinal fluid was still draining Diagnosis Brain 
abscess with purulent meningitis Temperature and pulse 
fell to normal levels but coma continued At midnight, 
the patient expired Consent for postmortem examination 
could not be obtained 

This case is typical of the infecDon that Me- 
Icncy desenbes, and under zinc peroxide therapy 
was making excellent progress Vanous other 
antiseptics proved worthless Death was only 
indirectly due to the infection Sulfanilamide was 
given at different times, then discontinued be- 
cause of suspected toxic reactions, undoubtedly 
it had nothing to do with the favorable response 
shown However, in retrospect, this patient’s 
best chance of survival might have come with 
earher recogniDon of the character of the lesions 
and perhaps immediate use of peroral sulfanila- 
mide in conjunction with zinc peroxide locally 

Case 2 (Figs st° 9 ) A 48 year old white man, a known 
diabetic, was admitted to the hospital, April, 1939, wath a 
history of having had a urethral stneture in 1931 Eleven 
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pfW ta ba darttofcd nldcttn of pari- 

tbKm Uck fnisal^ notuad ta iba 
•pnad ow tba tbicaDai ud ric^ tUck. Stn^ after 
a dmJ wi nn fcrtrirm era placed crrrr gnrtt^» anu 
aad tabo «tT« bacstM lot brifadm. Tbipta at loid- 
alci7 Bjatmal. TVerxedrtef Ala as 
™CU' bdI cBacolocnl, aod aot partlcaki^ palaful o* 
(aide Pinna 5 tod 6 ICaBtiat iba Inka ike «iafk be 
drflmtn Ita ertest Amtk eaJtora rrmkd 
fad t eUm of BarfTTf coU, Stapt j ix omj i »rw GaAra 
aad pcp kuniT lk ttrepiococn*, iik an 
eqaaly paufuaa jtoath erf tba aoe Itcaujli. aorptoraccaa 
cn aoamUc calum. Zloc pn^rkk tnanneu at b- 
UiUiltd bat doa t tbe dlSnlty Dcaanlaed In nwtfa( 
tka old pei mfc fe the tnrfected ana at tadted arlddy' ha 
apraafanro k Hhg&atrd to FWa 7 M tbli tkM banov 
na load tn bare no&l fata ibt Urft bckkarcul 
dcrwnaid 00 tka Boat dt p c l at pajt erf Ika 
IvQock tkt fUn t tlw bat* <rf tka ptsii. 

AtkfltkiMl turirio na are pbced to tnatmeat of 

tkoa anna. In Fipm I catiKtei bn baea iatarud to 
Hbatrate tka fcmajTrtea tloD b at irai tbeae and 

tka aMemlnal pait erf tka fatir-rim poScrateif ika fat- 
t rtrttkri of dne patori da ikmpr the ckancter ^ tkc ta- 
IknatlaD bam to Eofxvn eapicDx and br tte taadrtb 
day foiled apfiearancB nVr»mtri te Flcara 9. Tbe 
i raam ladoBa baa aja tdak aod baakhy Boaesa dofaia 
tkotoa^ tnatimt tka hriactfan coctk ujuJ to buju Fa 
Aeaf tka rigkt iOac creit aUko^ cnlrem hoca tkb ana 
01 npeaitodly n^adre A diMe plrtiBC nteoa orf tka 
tldfk aad W zaada ht appcaotKa (akoot aoMb alter 
adndHta^. gatfinfitmte u tbea outad, tka tktat^ 
Te n d day after tka tnaeftatse of itae Lai 'i ukit otataaBt, 
and vaa contlrad lot af ■ ■■!■ gak 

fatnaw»4»a^ blood ivu iw* fuaed lien j to 

ifrfTWywme B«iigaiiiy» ooctnaod and tkc OK of 
onl drcK m tteppwL nTdla rvmud calnna ahoved 
tkat tbe lalaclkai «ta aodef compkta coDbol, t ao tone 
tknaiEbeat tba tUneH ata tkera noted any (TOatk of 
a rftbttjnin , Tka paticDtk cendttka reoactoed rtatieeiaiy 
atQ JcDo 4, bm ka ezpLred, 6] day* ahtt admla- 

■kai, of vkiu appealed to ba laof etabofoa. Aatepay 
w aot eb tata cQ. 

Boti borrowing and ondmnlnlng Ceaturo were 
pccacDt In Caae s altboagfa p rogr^cn «ai oo- 
osoally rapid. Thia, of coorae may hav« been 00 
accDont of tbe (Sabetei. On the olber hand tbe 
anneroblc organism wai not bessoljtk and tbec 
fore this case may not dovetaD predadj with 
ildencT’i criteria. However re^jocae to liuc 
peroxide was ereefleot and the patient apoeared 
to be maiing good pi u g res t o^y to ouiu bts 
eritos, Hhc tbe Mt, as ilw moll d an Tmlortnnaie 
acddttt. Tbe posdbillty of Intailoo by an anaer 
oblc ttreptocDccui was consideml Immediately 
npoo admlsrion and rioc peroxide therapy was 
Institoted as aooo as poariblc after the preaence 
of iocb an ocganum Md been esUbOsbed. As 
In Pax I eariy cneitlnn ed enifontbmkv at hnm is- 
tiatioQ miAt ha\a proved more effective t ha n the 
Die of locJtreatmenl adoiivtly 
Becaiae of tbe noo-beniofytic cbaracter of the 
OTganiim one would pcrlupa suspect tbe poiri^ 
eventoal dereJopment of a picture of ptogiualrt 


lynerrfstfc gangrene. Ho aei t i borrortoc pro- 
penritia were too pronounced pain rdaih^ 
mild and tbe itaph^ococcm present was cf the 
albus ralbet than aurtta variety iltioey ku 
written with ecraal locldlt) ou ihli t>» of 
aynergfstlc Infecticm (j, 10) 

Cuxj t5dynreU hlUiasn a adutkrf Uhvt 
4, 040, for tka tnaUoratof tMidcr factsaaiMBM^ 
■itDa 4 W 6 iKkei tod baw dkcctly Wov tk *■• 
trfHcaa llM <ncriyk( lUo u not daealend Tk m- 
bat rUUd tkit hr kad DtXrd occukn] rf^tm 
cjaS ca (m tka dcptki «f tk« BmUkcw rfn 

prkw to tdakrioe bi ^ to boOci tk« tn^ictka b 
blckbe uadmhUd. Prc(n« DOta (cAn 
Juswy ; P 4 D An handcB u oad« tal Ik md 
pw±*d Itk tsockl u r uuAl e t ap n at tri pan. Tkc« 
nk»K d ti tklck, CRm, foaleBdOof BtMtJ vU« 
tdmhtm at e ma am pairida Od cAtart m tenk; 
Co»tk w»* aottri. bwl ta oBo k c rtadfc* makrf •» 
kmclytlc fern tor ectiM. 

fk tka Auk day tftcr aran don, ksprcncsek caa- 
tkacd . Tba tkaers* cavity u dean nd m Clmf ■ 
*k«{y TbcckefcaJo rta a rw t «*D0(tkat«f ban^ 
ioa ea n fkmjtna M t}^ of kiftrdwi. 


pemnd to fwinwjilj U wnk tka pattoBani tk pdat 
M havTaa i trVwrfra l nBh at ki a aod s^dod^faK 
tka biuUaodcoDBt wn tsaraad toya,>oo Sa&vrfs- 
odde w«i bMltutM. 

Oo tka abtk diy alts' cyandoa pak tad dki a fa 


ni. iha iMili »rfT. a dhr i wtkw ed Tk 

blood Imb of ikedrai to* tka j-day pariod *m |l* j 


CW tk* £fty iacertk day alts creradcB, ma a o- 
tlidj radcai dkekaretd. 

Can ^ A so year old bua mas ««* adsfutd ta tk 
boifrfUljBlTp, ioT dw tnatmal erf ckaodc aktld- 
Iwi. ■WJv'Af warnliu, actrta trtknda erf tka Idt bwc. of 
aaacitakdctlleoerftkekfttkisk Tkk Wedka *f (k 
tk%k fijat mda Ua tpccamc* aa u tkacna vilek karf 
tea lodaed w j v*da pawr to adalakci. BalswU 
•ot tfllW boarrer nd kca fint an tkk bnao ■i' 
a preacakd tbe apfxansca erf a* Icrurtlu Aar 


l av u kd Stapkyfccactia ' , 

coerna bat later auasoUc oftani dkdoanJ n 
ckWd bczDol;^ a O tp te c o cci SatffTTfkmka •• ■- 
aUtstad and after 3 day* tbe a*w*al of dnba*« k aa *- 

rrwMfn fij «hrT ifw nota dtyi anttn 

erf aj c ehlee aaj l d a — tjoo— aod kydafca poon* •< 
isad locally Oral inrdjcatJDC 11 aUTyad tka 
day vk 0 U ti recoried that "iBa larri vcy 10^- 
lonl aotlaatE* *eTv ctadooed cstl akect tka 
iftk day afts tka beckahix ef aofl* alaaJd* tnalwo* 
*ka tka oks had bcakd ceoplrtely 

Except for ibc pnan persistent sinus In Cise ^ 
which did not pcogr es i despite the use «f 
tiispfe tnrisepoci, bumrwlng md HS»i^ mh™g 
were ahienL In other wora, ft would •JT* 
that the mere bofatko of m organism oj** 
ol pro duc ing tbe disease does not winant w 
i-nntral dUgnoris tTflfaaa the typical feature of 
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undermining or burrowing is present It is further 
apparent from Cases 3 and 4 that in the absence 
of such features one is justified in treating these 
patients with more conventional antiseptics The 
use of sulfanilamide for a few daj^ m each of the 
cases described maj have played some part in 
hnngmg about a cure It is possible, too, at 
least judging from Meleney’s evpenence, that an 
earher cure might have been produced if zinc 
peroxide had been used However, this is rela- 
tively expensive and m the ambulant patient, 
apparently not necessary at least so long as no 
invasive tendencies are present While cure might 
have been effected before the fifty -fourth day in 
Case 3 and the forty -fifth day' in Case 4 by means 
of the combmed treatment, it should be noted that 
Lawrence used zmc peroxide-sulfamlamide for a 
penod of 3 montlis before he obtained cure in his 
case 

SUIIMASY 

Four cases are descnbed beanng more or less 
defimte relationships to Meleney’s “chrome un- 
dermimng, burrowing ulcer due to the anaerobic 
hemolytic streptococcus ’’ One (Case i) is typical 
m that it fits precisely in this group, the ulcer was 
chrome, exhibited undermimng and burrowing 
features, was caused by the anaerobic hemolytic 
streptococcus, and furthermore responded dra- 
matically to zmc peroxide treatment In case 2 
undermimng and burrowmg propensities were 
disclosed which responded equally well to zinc 
peroxide but was associated with a nonhemolybe 
anaerobic streptococcus, m other words this case 
may illustrate that the chnical picture can be 
dupheated by a different type of anaerobic strep- 
tococcus Deaths m these patents were due to 
unavoidable accidents and can hardly be regarded 
as failures on the part of the therapeubc agent 
On the contrary, the result of the use of zinc per- 
oxide treatment m these mfeebons was such as to 
lend unqualified confirmabon of its effeebveness 

Cases 3 and 4 are dlustrabve of the fact that 
the significant anaerobic orgamsm present m 
either Case i or Case 2 may be isolated in appreci- 
able numbers from mfeebons which do not tend 
to undemune or burrow In these types cure was 
accomphshed by simpler local anbsepbes com- 
bmed with short and possibly insignificant courses 
of sulfamlarmde 

CONCLUSIONS 

It would appear that hemolysis or non-hemol- 
ysis IS not essenbal m produemg the gross picture 
of the disease so long as the streptococcus is 
anaerobic It is also apparent that the anaerobic 


streptococcus may invade without causing under 
mining or burrowmg Treatment should depend 
on an evaluation of the combmed factors of 
causative organism and character of the lesions 
Based on the foregomg, the following coroUanes 
may be presented 

1 The performance of anaerobic as well as 
aerobic culture studies is urged in all superficial 
infections, parbcularly if there is any tendency to 
chromcity 

2 If the infecbon is of recent origin, not ex- 
tensive, and not charactenzed by undermimng or 
burrowing, then treatment with the more con- 
venbonal anbseptics should be insbtuted ir- 
respective of the character of the organism iso- 
lated 

3 A burrowmg, undermimng, extensive or 
stubborn lesion associated with an anaerobic 
streptococcus, whether or not hemolytic, had best 
be attacked in accordance with the pnnciples laid 
down by Meleney, namel}', immediate applica- 
bon of zmc peroxide and oral sulfanilamide, 18 
grams every 4 to 6 hours 

4 A careful watch should be maintained 
throughout the course of the ulcerabon for the 
appearance of any new undermmmg or burrow- 
ing areas 

Published mth the permission of the Medical Director, 
Veterans Administration, who assumes no responsibihty 
for the opimons expressM or conclusions drawn by the 
author 
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VARUS DEFORMITY OF ANKLE FOLLOWING INJURY TO 
DISTAL EPIPHYSEAL CARTILAGE OF TIBIA IN 
GROWING CHILDREN 

GERALD G GILL, M D , and LEROY C ABBOTT, M D , F A C S , San Francisco, California 


T he, development of a varus deformity 
of the ankle foUowmg mjury to the dis- 
tal epiphysis of the tibia m growmg 
children is imcommon Nevertheless 
this condition is of great mterest to the surgeon 
because its correction is often attended by many 
difficulties In this article it is our object (r) to 
show that the deformity follows a specific mjury 
of the medial malleolus, (2) to emphasize that 
the surgeon, may, by this knowledge, prevent the 
occurrence and progression of the deformity by 
relatively simple procedures, (3) to present funda- 
mental prmciples of treatment which have given 
excellent anatomical and functional restoration 
m a neglected case with severe deformity 

ANATOUrc OF THE EPIPHYSEAL CAJRTILAGE 
PLATE AND THE EPIPHYSIS 

In fetal life the future long bone is composed 
of a cartilagmous rod The central portion of this 
rod, the diaphysis, is invaded by blood vessels 
and ossification progresses from this central region 
toward each end The cartilagmous ends of this 
rod, known as the epiphyses, are mvaded at a 
later date by separate blood vessels, and them 
centers become ossified The periphery of the 
epiphysis remams cartilagmous, the distal nm 
becommg the articular cartilage, and the proxi- 
mal portion remammg as a band of actively pro- 
hferatmg cartilage cells This band or plate is 
known as the epiphyseal cartilage plate Longi- 
tudmal growth occurs by a process of degenera- 
tion and calcification m the columns of cartda- 
gmous cells which are mvaded by bone for min g 
elements from the diaphysis Anatomically and 
developmen tally this cartilage plate is an mtegral 
part of the epiphysis, and as such receives its 
blood supply from the same vessels 

REIATION OF AGE TO THE TYPE OF 

epiphyseal injury 

In infancy and early childhood, the connection 
between the epiphyseal cartilage plate and the 
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diaphysis is very loose, and, on purely anatomical 
grounds it would be expected that shearmg forces 
would most likely result m separation m the zone 
of calcifymg cartilage without involvement of the 
cartilage plate Haas showed that this is actually 
the case m young puppies and furthermore that 
disturbance of growth does not follow It is of 
common climcal experience that, m children from 
bmth to 9 years of age, pure epiphyseal separation 
as a result of mchrect trauma is the rule, and 
deformity or disturbed growth almost never 
occurs In this age group, crushmg injunes alone 
damage the epiphyseal cartilage and give nse to 
disturbance of growth 

In older children, from 9 to 14 years of age, 
union between the epiphysis and diaphysis is more 
firm This results from the fact that ffie band of 
cartilage cells becomes narrower and the hne 
between the epiphysis and diaphysis presents an 
mterlocking parallel surface Consequently, m 
this age group, pure epiphyseal separation is rare 
and two mam types of mjury are most common 

In the first type, the hne of separation may pass 
through the metaphyseal region up to a point 
where union between the epiphysis and diaphysis 
IS very firm and the diaphysis itself becomes a 
relatively weaker structure than the epiphyseal 
cartilage Therefore, the hne of separation crosses 
the diaphysis, resulting in fracture This may be 
properly called a fracture-separation In this 
type of mjury the epiphysis and the epiphyseal 
cartilage plate, although widely displaced are left 
mtact In such instances there is no direct injury 
to the cartilage cells and disturbed growth does 
not follow 

In the second type of injury, the epiphysis it- 
self may be fractured as a result of a combmation 
of the anatomical configuration of the region m- 
volved and the specific mechanism or ihrecbon of 
the force The hne of fracture may pass through 
the epiphysis, across the cartilage plate, and then 
may either proceed through tie metaphysis or 
through the adjommg diaphysis Only m this 
tjqie of mdnect mjury would disturbances m 
growth be expected to follow It will be shown 
that, due to the anatormcal configuration of the 
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GILL. ABBOTT VARUS DEFORMITY OF ANKLE 


legs depending upon the age of the patient and 
his individual potentialities of growth 

A TOnation in the deformity may be produced 
if the internal malleolus is displaced far mediall}'^ 
(Fig I c) Thus Compere, 1935, reported an 
unusual case in a boy 14 years of age who had 
suffered a fracture 2 years previously at the age of 
12 In this instance the bony configuration was 
atj'pical m that the medial malleolus was absent 
from its usual position at the ankle mortise but 
was fused to the shaft of the tibia at the level of a 
line of arrested growth about i 5 centimeters 
above the growmg cartilage plate (Fig i d) The 
articular surface of the tibia uas not tilted and 
the cartilage plate, although not so wide as usual, 
was honzontal and grownng An identical case 
was reported bj Van Assen in a girl 13 years of 
age who had had a fracture at the age of 10 jears 
In these two instances the medial malleolus must 
have been displaced rather far medially and 
slightly upward so that, when healing was com- 
plete, the malleolus had united with the Shaft, 
but, because of insufEaent contact, had failed to 
umte with the undamaged lateral portion of the 
epiphysis After a temporary' penod of retarda- 
tion of growth, as evidenced by the line of ar- 
rested growth, linear growth continued in almost 
a normal manner, leaving the malleolus fused to 
the shaft of the tibia to mark the level at which 
the injury occurred No tilbng of the articular 
surface of the tibia resulted because the medial 
malleolus did not lock the undamaged lateral 
portion of the epiphjseal plate to the diaphysis, 
as happens m most instances A varus deformity 
resulted, not from a tilt of the articular surface 
of the tibia, as in most of these cases, but from a 
medial shift of the astragalus and foot due to loss 
of the normal medial support of the internal 
malleolus which was absent from its normal 
position 

Many other instances of disturbance of growth 
at the ankle have been reported following severe 
crushing injuries, operative procedures and infec- 
tion which have given nse to various deforrmties 
but do not cause such t3y)ical and defimte bony 
changes as results from adduction injuries 

UTERATUKE 

Poland, 1898, reported his case and reviewed 
those previously recorded by Bouchut, 1867 , Rose, 
1882, Hutchinson, 1885, Davies Colley, 1888, 
Owen, 1891, and Moullin, 1892 More recently. 
Smith, 1921, Baldnan, 1933, Van Assen, 1933, 
Brockman, 1934, Aitken, 1936, Moms and Down- 
iiigi 193b, and Burrows, 1937, reported similar 
instances A study of these reported cases con- 


firms the fact that in most instances, the deform- 
ity follows an adduction force which results m 
fracture of the medial malleolus 

Correction of the deformity by osteotomy of 
the tibia and fibula dunng the growing penod was 
found to be unsuccessful because continued 
growth from the undamaged lateral portion of the 
epiphysis of the tibia and from the fibula caused 
recurrence of the deformity Ollier, however, in 
treating a similar deformity, successfully equalized 
the lengths of the tibia and fibula by chondrec- 
tomy of both epiphyses of the fibula It is of 
especial interest that, as early as 1873, he per- 
formed epiphyseal fusion as a means of luniting 
longitudinal grow th in the correction of deformity 
of the lower extremities Poland, and later Brock- 
man and Burrows, performed osteotomy of the 
tibia and fibula in conjunction with excision of 
the epiphyseal cartilage of the lower fibula, and 
obtained permanent correction of the deformity 
in growing children McFarland, Brockman, and 
Burrows utilized the open wedge osteotomy of 
the tibia to increase the length of the leg in young 
children Moms and Downing waited until 
growth was completed and then performed an 
ingenious high step osteotomy of the tibia so 
designed as to allow rotation and sliding of the 
fragments in apposition The leg was held by a 
device for lengthening the tibia which allowed 
slow correction of deformity and lengthenmg 

The following case illustrates the problems pre- 
sented, and the methods of their solution in the 
correction of this severe deformity, and the 
equalization of the length of the legs 

CASE REPORT 

C P , a boy 15 jears of age, entered the hospital on 
Decemoer i, 1938 At the age of 10 years he had been 
struck by an automobile and his right ankle had su elled 
\ery badly The boy’s mother said that x ray examinations 
made at the time of injurj show ed no fracture at the ankle 
Wc were unable to obtain the films as no record of them 
was kept by the physiaan in charge of the case at that 
time The foot had been encased in a plaster cast for 6 
weeks and then normal acUvity had been resumed Noth- 
ing abnormal was noted unUl 2 years after the acadent 
when the mother observed that the nght foot was offset 
inward and the lateral malleolus was prominent. This 
deformity increased to a marked degree but the boy was 
able to conUnue normal acitivity He had no pam m the 
ankle, knee, or foot but, by reason of the inversion and 
shortemngj he developed a limp 

His fanuly and past history was negative His health 
was good, and physical exammation was negative except 
for the nght ankle, which was seen to be in marked varus 
The external malleolus w as very prormnent and appeared 
to curve around the distal portion of the tibia (Fig 2a) the 
internal malleolus was very small Motions at the ankle 
were dorsiflexion, nght 10, left 13 degrees, plantar flexion, 
nght 4S , left 4S degrees, mversion, nght 30 to 43, left 43 
degrees, eversion, nght —40 to —30, left o to 10 degrees 
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FIgt. a, b, Tbe raecbuoKH c 4 prodactkia of U» ixrJrkl 
nroidcfsral^ c, iL Tb* mecbuilsB of praloftn of iW 
tjpfeal detandtj (Compcr* and \ u ^Jocn*!) 


ankle, thlt type of fiacture rexahs moat commooly 
frocn only one t)-!* of Indirect vWeoce 
tXLA.Ti<n or TTtx irccsA.xm or c^tukt to 
TTn rcpt» or nLAcmr tepaiattot or tm 

PMeat- LftrUtSU Of WE ^StA Ct OIOVCIO 

i-PTTwrv 


B{>bop,i9ji made a detailed ftodj of 12 cue* 
of fractere^rparalkiG of tlie diital eplpeyria el 
the tibia (o mOdren aod found a frequency of t 
to (o u rooipared to fracture* of the anue b 
adult* ^1)01 tbe*e imc dualded according u> 
the m wK.^nkm of productioa m the manner In 
which Aahhuixt claialfied fracture* of the 
In aduiti, it wa* ihovn that abduetkn, external 
rotation, and toerkn prodoced pure iepxribco In 
roune cblldien bat; ^ children (heae 
U)una produced •eparatkin of the Intact 
phyxli with iwocbt^ dtfph}ieal fracture, ho 
fracture of the cpiphvai* or the epiphjical cartil- 
age plate resulted. 

Addoetkm injuries, however were by far the 
nwwt ccanmoo, cotnprWag 5+J per cent of Blib- 
op * entire lerie* In jtmnger cnOdren pure epl- 
phy*cal reparation occurred, but In the older 
gicm p injujic* of thn type reaoUed in a 
*tiiknigty cnifortn Tcrtlcal Ene of fracture runnlnf 
from Uk mrface of the JointadJacent to the fatter 
nil oaHeofu*, op to the ep^ihyacal plate, through 
It, and dtber Inward to it* meokJ aspect or 
up w a rd a short distance threngh the cBiphTsis. 

Only in thw case* of nuhrect injurr u the 
continuity of the ej^thiseal cartilage broken, and 
only in there U deformity to be expected. Bishop 
MW iM lrr«t«mT< of defajcd gTowth OT dcfonnlty 


In hi* scrie* bnl admitted that the fcfbw^n ^ 
InanfficienL ^ 

McFarhnd, rots reported that b 2 yean be 
encountered in m* English practice 23 ose* 
thi* pai licnlir epiphj^ Iractuie in a total 
aerfc* of 1,000 fractures 40 pa cent of th* 
patlentj developed deformity Thh bfuiy « 
mited meat often trum a iaii with the leet weiW 
between the railing* of * picket fence, uj 
ilcFariand attributed the hl^ Indtfcnce of the 
dcfcwmity in England, aa cempqued to that h the 
United State*, to the relative prevalence of rldet 
fences In England. 


THE MEcHAsror OT rammcTicw or na Tam 

nnoaiaTT roujjwixo nuumrax-tErau. 

TJOT or THE ItEMAl KALLCOUn 
Aa McFarland pointed oat, 
figuntioa of the ankle makes Injoiy in ad dre tk n 
the mechanism whereby premature cesHt^ of 
growth ccnii* on the medaU aspect of the refotr 
aeaJ canilsgt plate The astragalus fa finely held 
by the bternal and dtemal maUeoD. Tbreefote 
lateral moUoa fa not free, and aa adducting foree 
dnves the astagshis ambst the rigid fatenal 
mallKlu* resolU^b a localfaed fracture aersa 
ft at this point Ihe saHeohas fa arpanted, tba 
perksteum b tom and ha atttchw artilige 
pJaie tuffen aenne kai of blood ai^v (Fk. 1 a ) 
DeeeneTatxn 0! the cartDare foOmi and beey 
hoio] occur* between the dnphvils of the tUa 
the internal malleolus and the lateiaJ pertkn a 
the epiphyidB, forming a small rW p^t about 
which the Intact and undanageo bterxl portm 
of the cartilage pbte grows. The diatal eplpbreii 
of the fibula, not InrcfTed, continwo l» 

grow and cor\ es around the btcrml aspect cf the 
tibia forming a definite prominence in that 
regioD (Fig 1 b) The typical vsra dcfccmtty 
fa forint in thii manner In acme instanco, 
h ow ever the fracture may be a mce crack 
•0 Uttie damage to the cartflage plate or its biota 
supply that no dfatorhance rraults in otb a*, 
patient b of an age at which cereadon cf gn^wth 
k* to near that no rWormlty can be prcdiOT 
At fint, because of the cereatioa cf growth « 
the medial portico of the cartilage oh te iborttfr 
Ing is present ocly 00 the medial sue cf the ankle- 
Later there b uioaDy found Increasing *^ertn» 
of the entire tiba a* awmurtd with that cc the 
uninjured aide Tha foUow* because in niett 
batances. when oce portica of a cutibge^^ ° 
destroyed, the un eta rriig cd portioa grow* at * 
■lower rat aod fuse* pj a na tuidy Coatirart 
growih of the Docnial tibb ghc* nre to 
lacqualllie* of the cimpaath e kngti of the tm 
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legs depending upon the age of the patient and 
his individual potenbaliUes of grow tli 

A lunation in the deformity may be produced 
if the mtemal malleolus is displaced far medially 
(Fig I c) Thus Compere, 1935, reported an 
unusual case in a bo}’' 14 >ears of age who had 
suffered a fracture 2 years previously at the age of 
12 In this instance the bony configuration was 
atypical m that the medial malleolus v as absent 
from Its usual position at the ankle mortise but 
was fused to the shaft of the tibia at tlie level of a 
line of arrested growth about r 5 centimeters 
above the groaang cartilage plate (Fig id) The 
articular surface of the tibia was not tilted and 
the cartilage plate, although not so wide as usual, 
was horizontal and growing An identical case 
was reported b> Van ^ssen in a girl 13 jears of 
age who had had a fracture at the age of 10 years 
In these two instances the medial malleolus must 
have been displaced rather far medially and 
slightly upward so that, i\hen healing was com- 
plete, the malleolus had united with the shaft, 
but, because of insufficient contact, had failed to 
unite with the undamaged lateral portion of the 
epiphysis After a temporal} penod of retarda- 
tion of growth, as e\ndenced by the line of ar- 
rested growth, linear growth continued in almost 
a normal manner, leaving the malleolus fused to 
the shaft of the tibia to mark the level at which 
the mjury occurred No tilting of the articular 
surface of the tibia resulted because the medial 
malleolus did not lock the undamaged lateral 
portion of the epiphyseal plate to the diaphysis, 
as happens m most instances A varus deformity 
resulted, not from a tilt of the articular surface 
of the tibia, as m most of these cases, but from a 
medial shift of the astragalus and foot due to loss 
of the normal medial support of the internal 
malleolus which was absent from its normal 
position 

Many other mstances of disturbance of growth 
at the ankle have been reported following severe 
crushmg mjunes, operative procedures and infec- 
tion which have given nse to various deformities 
but do not cause such typical and definite bony 
changes as results from adduction injuries 

UTERATURE 

Poland, 1898, reported his case and reviewed 
those previously recorded by Bouchut, 1867 , Rose, 
1882, Hutchinson, 1885, Davies Colley, 1888, 
Owen, 1891, and Moullin, 1892 More recently. 
Smith, 1921, Baldnan, 1933, Van Assen, 1933, 
Brockman, 1934, Aitken, 1936, Moms and Down- 
ing, 1936, and Burrows, 1937, reported sunilar 
instances A study of these reported cases con- 


firms the fact that in most instances, the deform- 
ity follows an adduction force which results in 
fracture of the medial malleolus 

Correction of the deformity by osteotomy of 
the tibia and fibula during the growing period was 
found to be unsuccessful because continued 
growth from the undamaged lateral portion of the 
epiphysis of tlie tibia and from the fibula caused 
recurrence of the deformity Ollier, however, in 
treating a similar deformity, successful!}' equalized 
the lengths of the tibia and fibula by chondrec- 
tomy of both epiphyses of the fibula It is of 
especial interest that, as early as 1873, he per- 
formed epiphyseal fusion as a means of limitmg 
longitudmal grow th in the correction of deformity 
of the lower extremibes Poland, and later Brock- 
man and Burrows, performed osteotomy of the 
tibia and fibula in conjunction with excision of 
the epiphyseal cartilage of the lower fibula, and 
obtained permanent correction of the deformity 
in grovang children McFarland, Brockman, and 
Burrows utilized the open wedge osteotomy of 
the tibia to mcrease the length of the leg m young 
children Moms and Dowmng waited until 
growth was completed and then performed an 
ingenious high step-osteotomy of the tibia so 
designed as to allow rotation and sbding of the 
fragments in apposition The leg was held by a 
demcc for lengthening the tibia which allowed 
slow correction of deformity and lengthening 
The following case illustrates the problems pre- 
sented, and the methods of their solution m the 
correction of this severe deformity, and the 
equalization of the length of the legs 


CASE REPORT 

C P , a boy 15 years of age, entered the hospital on 
December i, 1938 At the age of 10 years he had been 
struck by an automobile and his right ankle had swelled 
\ ery badh The boy’s mother said that x raj examinations 
made at the time of injury show ed no fracture at the ankle 
We were unable to obtain the films as no record of them 
was kept by the physician in charge of the case at that 
time The foot had been encased m a plaster cast for 6 
weeks and then normal activity had been resumed Noth- 
mg abnormal was noted until 2 years after the acadent 
when the mother observed that the right foot was offset 
inward and the lateral malleolus was promment This 
deformity increased to a marked degree but the boy was 
able to continue normal acitnity He had no pain m the 
ankle, knee, or foot but, by reason of the mversion and 
shortenmgj he developed a limp 

His family and past history was negative His health 
was good, and physical examinabon was negabve except 
for the nght ankle, which was seen to be in marked varus 
The external malleolus was very prominent and appeared 
to curve around the distal porbon of the bbia (Fig Tal the 
mtem^ m^eolus was very smaU Mobons at the ankle 
were dorsiflmon right 10, left 15 degrees, plantar flexion, 
nght 45 . left 45 degrees, inversion, right 30 to 4i; left ac 
degrees, eversion, nght -40 to -30, left o to 10 degree 
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TekrotirtteaogTmmiifatmri ttai 
tSsb M tiiud iDedUlljr )o depra (Fig. O Br 
DOttBTiDeBl, lie Wnttii erf tW d*il kai Wil tlikven 
ib^ lip to iip-»uil*kt HM-rigju. 5^ left, ift 
nCM, Ubti, Dede] ledn erf Kperior artiailar aorbea !« 
tip arf DcdMl maOeehti, rkil 4(f left ki 

ml Udft orf ujp w l Bc tfirtifar fcritcs to ktml Bp of 
Wericr uUgJw Miftce, right, Hi sKloiiet. 


RftUring tLe dlfGctjUct co cou atered bj pre 
vknu tQifcoDs, h wu deckled to pka the opei*- 
tkn hi detail b} trwne orf X rsy fiirm Ki>d dnec 
tlooj OQ the oidtver The »ite tad type of 
ofteotoeny were deckled upon by tnemg the 
telerocQtnDogTmiQt of the d^ormed fide ei^ the 
DortotJ fad bv trial aad error U wu fooDd 
that a very low ooliqne oiteotomy orf the rib™ 
puftng bleralli aod dlitaUy woold, If openM 
oa the medial itde. give added length, full co t r e t 
tloo, aad a a o m u l coatoor to the aau (Fig 4) 

In order to tafeguftrd the proced u re a iDodih- 
catlon of a tlbtaJ lengthen mg apparatna waa 
deriaed. It cooilited of two para Bel laQgftndlDa) 
threaded ban bdd at aefa end by atrv^ metal 
pleca which were adhrstable u to width. Pin 
carriers were moemted on the bora. These woe 
cooctrocted so aa to hold eadi pin a ec nr e ly and 
allow it to be raised or lowmd separately 
Threaded «t»tnti»«t ueel pins were t be oaed u 
tbey woold allow bo lateral aUdtng of the booea 
oe the pin. Tractloo wu to be obtained by the 
oae of Steel tprlogs whkh would tilde oa the 
parallel bars and would be dgfatened br mrta 
threaded on the bars. 

When the apparatus was tested on the cadaver 
it wu found t^t, when the lower fragimt of 
the tibia wu rotated downward and ajoend, the 
becl cord the citensara and dexoca of the toea, 
and the tlbfaUs anliots and postkus (etdons 
became tight and prevented roUtloo of the distal 
fragment of tbe Ublt. It wu therefore derided 
that these teodoos abould be lengthened. It wu 
«Uf. cotlcM that tbe lower fragment of the Btrala 
must move lndependcotl> of the upper fragmenta 
of the tibia and hbula- As the Interotseoai mem- 
brane would tend to Hmlt this motion, It wu 
decided to teparite this membrane from the 
booea ab«t i Inch above and bdow the rites of 
osteotomy of the tibia and fibula. 


itov* lartcrw* were awo. uw '■ 

uik bone ipMtdbrawe orf the P-Aih^^rfik^ _ 
Tlif 6irt. or uttrtktnsJ. iadia w biw; abc Hj K 
behes fbert the ukle Mm Mri »» earned mdog 
do* award for aboat Inches, bring placad tffaarfaa^ 
os n tbe coarse orf tbe leadoa of tbe utmw halfads 
Tbe teadeaa erf tbe HUiIm so dena, cateaiw 
t..aT» 4 . ud eitenaer difI»CTOn coraunmli wort ei pet^ 
a^d^ asUaftbe»«lbr «hiMeIi«lboda*JwttBiTd 
Ubrilb Tbb oood aa tbea ckacd 


Tbe terood briska ai wade ea tbe teetnenU 
■sp^ llto aaifc, t^tabi at tbe In ri rfuTSS 
nallnlQs,a>d tj earried apwud k* 4*^ 

crfitoches. •nwt«d«sorftlaiB4S»SraI.5S 

cHjitoram wBiimk wera haaedhtdy tob^ Tbtre. 

tenor UUal vcsadi and nmci etc fctnT^ 

free, a^ cararfaBy irtrwt ed. Tbe AcUIks wm 

«pcatdi^ leagibe^d abort K beb by th: 

Hfibe. Tbe poeltioraesW aipect erf tbe tfbk aw *ip«4 

by ratjaedax tbe seanvascakr bocdl* fadnOr end ^ 

flexor ditUonm cansaaii teadcD 

Tbe ibird. or porterriatBal, tacUaa aw betw l« 
poeicriar to tbe Up erf tbe firria awl ucarrUnurf 
lor drtaacB of jK tacbes Tbetfiwalfibok wemwarf 
and, tlb ibeip rbWt, Tny tbb «rf boa* aw 
nraoved (nan tbe lurfaca erf tbe ftda I* oowi teni- 
cartJlaxB bich •• tbea etclwd. 

Tbe huenaseoci anabcau as expcMd tad cH M 
dittamerf laches to fne Um i&tal peetbw orf (b 
tnxB tbe tfida. Tbe teparatlca le ccubaed de m ^ 
tbm partiaDy Arldiax tbe fywcetotli u tbe iTiiiin'a 
M^t- ta ltd* amay br iacb es erf tbt pesrwil artar 
woe cat and tkd. tt ob tbe pericateal ekTaior tbe bwe- 


t-ayo eea, aa otiaqae aauoiooy 04 tbe bboia, aeact a* 
tafiTaod kteraXy. aa perforned abort K hoi ritKe lit 
nrfpbyseal Bne. A Bennrtl r Hr ac lu r u phetd (biwsb 
the la t c o t e ioi nentasoe aroapd the antoobter al e^wt 
erf tbe tfirfa to protect tbe aartriDr tfirfal caKhaadama 
mri) tbe poeurior earlacs erf tbe tlrfi tbia eipcBid. dd 
faete waa prfhead tbraugb tbe poeierkr eerus erf the Aw 
abort lacb eiOKkrtl to tbe rita orf tbe MteMay ri hr 
Oala mtblbaCayevw tbehlenJbalfcrfltebUsaw 
cst St so angle orf 45 damn whb tbe Aaft orf Ibe edit b 
■Ukr aaurt, Mt uuusth tbe peeU new^ brirfn, 
the enUal bsh of tbe tUa ta dMdrd b iht waa bee 
A blallbewb whs was piand tbre«th Ike t&rfa b th 
r tf if orf tbe tibiaJ taberde t rifbl aagries to tbe ibeft 
and iecewd eee pieced mij Ibroosb Ibi wedU dde ri 
the UUa abort laebee beww and persU to ibe inL 
Tbcae pine and tbe btaUbn'i itlmp m bcwpcnlrd 
b tbe kaft^alaf apperatoi aad comettae ea tefsa 
Uadml ua ic etimj aa taue dk lriy c i Uabw d, tk 
oeteotnDT epesinf abort fi brb «■ tbe ■efiil dda Tbe 
ml tbe riSifaifa [j o rti w moade becaaw debt ead <a 
leaflbcsed ^ rim^ Z ert berl Ftaba erf ta w ihn 
tenia era obtalard fcata tbe pooUrler flaiv erf tbe brt 
end m pweied Inin tbe epea w«d(t b» tbe tlrfi ^ 
wowsdi wan doacd tnl tbe rerifrit was piaetd ■ ■■ 
with tbe teg Bi^Mded In TWwi h b fta/M 

attwhoesl and tbe ttacbed ip^ieraM m w^caM 
wperalriy wltb wriftti (Pitt. 3 and 6), 
tbe anwrstrt as net coentmilineed nfljrwrtJy * 
dare an ana orf praam a ecro — appnred oe tbe ant 
Tik a»a later C OTe r e d by Bhh paft wkb maSat 

Oitaktra aa exctOcat at all tbaes ld*js*h» 
cnandoD ha>Ttbe*isf as brfia agsta. ^ * 

tone ml tbe t»TwJiiet pbahni erf tbe pmt tee a w 

noted. TTds. so (fceAt. was caoeed by tbe tafkrK ■ 
tbe baladi witbort kaftbenfcf erf tbe 

h-itorie TbfawaaDot.JhU>wiiy.bewtTir ^waartT 

eemeted by bsetiDO _i. —.i 

LeuftbeaiB* aa certiawed ik»ly ttfa^ . 

Jasrtiy 4, ojo, be* fall luieclb* bH bee* 

*' 'bdw tfpdeocy tOTerdolcaDec— w 


tsaetid Oi 


rrinery ahnoet ceacitba tfUr ceanne^ dart**^ 
rrieaaed Two days lalci 

bile tbe »oet waa eUn b tbe appersm ead tbe 
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Fig 2 a, left, Photo|pipli showing marked varus 
deformity 5 years after ongmal mjury b. Photograph 
taken on January 23, 1940, T3K months after operation, 
showing the end result 

removed when the cast had hardened Chnically the 
osteotomy seemed to be sobd A walking iron was appbed 
and the patient walked in this until Match 30, when it was 
removrf and he walked without support. There was no 
pain in the ankle but he still had a sbght bmp due to the 
shortening which remained Some edema occurred, but 
this gradually disappeared- 

On April 6, 1939, teleroentgenograms of the tibia showed 
the following measurements fibula, tip to tip — straight 
bne — right isK, luft isj 4 mches, tibia, medial articular 
ledge to mtemal malleoluSj right 13, left 16 mches 
The medial side of the right tibia had been lengthened 
mch and the left tibia had grown sbghtly durmg the 
tune of observation (Fig 7) 

Because it was thou^t that the difierence of 1 mch m 
length would probably mcrease to about xyi to r^ mches 
at completion of growth, it was deaded to close the upper 
epiphyses of the tibia and fibula of the normal left leg 
We estimated that, by perfonnmg such a procedure, the dif- 
ference of I mch might be decreased to or K mch 
through growdh in the proximal epiphysis of the nght tibia 
Accordmgly t hi s operation was performed on June 17, 
1939, and at the same time the nght foot was gently 
manipulated to mcrease the motion at the ankle 
This patient was discharged from the hospital on July 
2, 1939, walkmg veiy web with excellent piower m all 
muscles Mobons of rfie nght ankle were as follows dorsi 
flexion, 10 degrees, plantar flenon, 30 degrees, eversion, 
10 degrees, mversion, ro degrees. 

He was last seen on February 2, 1940, 14 months after 
operation At that tune the correction had been mamtamed 
and he had full use of his foot and ankle, even mdulgmg in 
such strenuous sjiorta as basketball and football without 
pam (Fig 2b) Teleroentgenograms showed that the 
inequality m length had not changed although the upper 
epiphysis of the right tibia was still unfused (Fig 8) It 
IS probable that the expected decrease m the mequabty 
will not be obtained as the skeletal maturation of this boy 
15 rather far advanced 



Fig 3 a, Eight tibia b,Leftdbia The lower articular 
surface of the right tibia is tilted 30 degrees Note the 
overgrowth and curvature of the external malleolus 

TREATMENT IN EAREY AND ADVANCED CASES 

The surgeon treating fresh fractures through 
the medial portion of the distal epiphysis of the 
tibia should msist upon careful radiological check- 
up every 6 months imtil it is certam that no 
disturbance of growth is developmg The earliest 
sign of impending difficulty is an area of fusion 
between the medial malleolus and the diaphysis 




Fig 4. Proposed plan of operaUve correction Compare 
with Figure 7 to see how closely this was achieved 
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1 of tbi 

of Sbuh «{ the tffoclcd 
. cftfltoJenrc utbeotbor|c4aU 
tbe foot coofd eulif ccanpenaste for (be mloor 


with the d a appeertnct of tbt ciar txta ocmpW 
bv the e p rpl i> -»al cirtiU*e pUte. If U becntne* 
ow-too* thdt Tirol deforejn it derdoplog imi 
the diBd ii of ui vhkh the cmauQt ot 
etowth to be erwcteo wooM cute CDOJadenblc 
oefoTHutv. aimple forioo of the latenl eio w ln c 
portion of the dhtil epfphph of tbe tuft too 
the dliUl epi^vtU 
gviuidrcutiii 

>ot coofd c , 
tnttlieid> pmeoL Atteodiothabo of the distal 
ep phives of tbe tibii aod dbab of the aormtl leg 
«o^ then unre pnctxal equUcy hi the 
length of the kn at foil (TQvth. La this maActer 
refalhxly iIinTKe procrd u rq wocld n\-e the pa- 
tient Dot ooIt^ irotn tbe dbcocnfart of the de\-d^ 
ing defocmitr but frocn a major opetiUve proce 
dure in the futme. 

Tbe objection might then be raised that this 
nrocedure aouW rhT the to too great a decrease 
In total hefghL From tbe aM of 9 or lo }'aia, 
bowcvc^ the growth Irom the distal epi^^ns 
of the tibia amocnU to 00 more than 7 htdiet to 


roost cases, so that this loss would be of do great 
ctnserraeikce U the legs mabtalDed equal length. 
In oloer chikiren iIk loss In height would be 
e^TQ less. 

Fat the potimts a ho have cnosWenblt defonn- 
ity when first seen, but who are stlB growing, 
Polaod, Baldnan. \an Asbcd and SfcFaiiiod 
advocmted deUs In the correction of defonnitj 
until near the tune for cessation of growth, unless 


disturbances m tbe knee or foot cause pain ocdls- 
cotnlort. In the light of our present knowledge 
this course does not see m Jnstfluthti*. 

During the pcodoctMM ^ this defotmily araall 
CDcapensatory changes derclop In tbe Joints above 
and betrn- it, so that when tlie main defoniut> 


hsclf is (uDv established cocnpecsatoiT rhx^o 
In the imaD Joints of the foot are ahea^ pteseat 
This mas cl^> shown In our case wto h vu 
fwnd (hat had tbe amoilsr nirfsce of the dbh 
bed Unuiht to an angle cf oe degrees with tie 
line of the shaft, the foot would hav e been orrrd 
into a pocidoo td very evident nJgiB. 

For this nasem It seems Buch mere msceaik 
to oorrect the deformity IxDiDedbtely sad Ele 
Brockman, to dew the rpIphN-^ of the 
fibok and the crowisK btetal portW of the 
eplphvBis of the ubfa. In order to Insore that tir 
two legs wlD be of Dearly etroal logth at isl 
growth, tbe cocrectioo ihcmld be iccompaaled b) 
ckwoTT of the dhtal rplphyies of tbe tfiils and 
fibula of the normal leg To equslbe dhcrtpaDCT 
in length of the tlbka already present, ckaine of 
tbe upper rplphyies of the tibia and fibuh of the 
MUDQ leg could be petfonned at the priper tune 
as determined by known rates of from^ 

In the cases in mhicfa deformity a slrewdr sd- 
vaaced, correctioo ibould be fdaimed to fi t u 
fflDcb tocTcase In length aod anatocncslly perket 
a result u pcaaible. Added length it obubed In 
an oateotoeny wedged open on tbe oedisl sUe 
A low oblique oatectomy planned to list h 
passes through tbe region 0/ the deformity ^ 
gh’e added length and a good anatccucil and 
cosmetic resoJl, and wfU not merely faaert tarther 
defor mi ty I the opposite dnectijo as does 
usoal hi^Ki osteotomy In tbe groimgchfidw 

low oblique osteotojBT will also accoranlahciij^ 

the growing htcral portion of tie cartfiap 
plate as rt puses into tbe cartilage 00 tbe btaJ 
side. This osteotomy posKS through s trffao « 
ihe tibia loo abere unW b sore and rapid- 

Canceiloos booe from the Elum, In tbe Iona <* 
fbm ihces or fl«t.i>i b luggested as an sdrsats 
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Fig 0 Roentgenograms taken 13 days after operation 
The tilt of the articular surface of the tibia is almost fully 
corrected Notice the ihac bone packed mto the osteotomy 
site in the tibia 

geous and easily obtainable matenal to fill in the 
wedge Because of its plasticity, it packs into 
position easily and adjusts to the increasing size 
of the wedge during the slow postoperative correc- 
tion of the deformity One of us (L C A ) has 
used cancellous bone from the ilium m a great 
diversity of conditions for many years Its rela- 
tively early revasculanzation and reossification 
when compared to that of cortical bone has always 
been impressive When used m filling bony de- 
fects where strength and ngidity are necessary, 
wedges of the desired shape maj be cut from the 
full thickness of the ilium Thus a thm, rigid 
shell of cortex surrounds the cancellous bone 
giving it the necessary strength but retaining the 
advantage of rapid revasculanzabon 

Having planned a procedure designed to giv'e a 
good anatomical and functional result, it is neces- 
sary that the surgeon insure its attamment Many 
limes It IS seen that such planning goes to naught 
at surgerv because of the impossibility of bemg 
absolutelv certain that complete and full correc- 
tion is obtained Furthermore, often after the 
position obtained is apparently satisfactory, by 
the time the wound is closed, and the cast apphed, 
the position of the fragments is markedly altered 
For these reasons some modification of a tibial 
lengthening dev'ice should be used in the cases 



Fig 7 Roentgenograms taken 4 months after operation 
Complete union present 


Fig S Teleroentgenograms taken on January 13, 1040, 
13K months after operation shortemng of three-quarters 
of an mch still present 
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io wUch nixiked deloTTnIty and iBortenlng ue 
prcjcnt. It ibould be so designed that It can be 
applied tmder sterOe coodjtiou at surgery Md- 
the ccrrrctioe uader foil vjeir, and aOeir 
amoftroent after opera tioo with carnal radlolciRt- 
cal antjoL Tbh was done with great sDczzaa^y 
Mont* and Downing and In the case reported In 
this paper 

LengUtening d the tcncUDcut itnietarea b ng- 
gested In the more advanced casea. The Inter 
osKooi ligament should be dJvxled as it wQl tend 
to restrict moronent ot the fragments toward 
conretion- In these casea the anterior acid pos- 
terior tiblal tendons are very short and shoold be 
iengthened to gfre easy correetbOD of the deform- 
ity 

coacMiaioya 

r Adduction Iniuries In gr o w in g chOdreo, re- 
Boltiog In Iracture-aeparatioQ of the medial mal 
leohzi may lead toprematore ceamtioD oi growth 
In the rti^lil ptention of the distal epf^yieal 
plate of the tibia. Conthnred growth inxB the 
aninfared lateral portloa prodaoes a varaa de* 
fomuw and a ihorteolsg of the tfhla. 

s The surgeon treating thk type of bactare 
should fauist upon careful ToUow-e^ and repeated 
X ray examinations until It b certaLn (hat odb* 
tarasnees of growth may result 

y. If deformitr b seen to be developlag hakm 
of the distal ep(pci}ab of the £hnk aoo tu Utaral 
growing pertno oil' the epfphyseal cartQage pfate 
of the ub^ of the aSectea should be pe J ocmed 
Immcthately Tbb should be accompanied bv 
closure of the distal eptphws of the tibia and 
fibula In Che normal n In order to maiotaiD 
equality In final length of the tfbba. 

4- In the wen de^-eioped defannhy In growing 
chlldreti, correction mail include closarc of the 
jerwer cpipbyib of the fibnb aod the bteral por 
tioo of the dbtal epiphyseal cartibge of the abb 
of tbc affected W to prevent recurreoc* of the 
dko^ty Thb should be accompanied bjr ftaloo 
of the Hrual cpqrhyses of the tl^ tod fibula of 
the normal leg to prevent further Inequality fa 
the length of tne tiblas. 

5- Ctrrectkm of the deformity can best be 
accnmpfnbed by a low oblique oftcoto^ paKog 
through the area of the curvatnrt. Toe wedge 
should be opened on the medial tide. Ilac bone 
b wigf iwfrd u a codrenlent and adranUgwws 
mat 3 al with which to fill in the wed^ 

d In tbc severe cases dhdsioc of tbc Inter 
osseous inemhcane between the osteotomy sites. 


and lengthening ol the anterior and pcatmiT 
tfbbl tendou b advbcd. 

7 fa the casa with severe defcralty a Inurth 

cnlog device b sogicsted u a method cf fanaiw 
fall correction as planned. 

& EqoafizatiaaoffaeqtalltieslDtheiaigticf 

the Ublas already present may be acm^Url 
by clcanjTS of the ippropdite epipbyta. 
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FRACTURES OF BOTH BONES OF THE FOREARM 

IN CHILDREN 

BOARDMAN M BOSWORTH, M D , F A C S , New York, New York 


S HAFT fracture of both bones of the 
forearm is not an uncommon injury 
among children, parbcularly m the 
younger age group From the stand- 
point of both function and cosmesis the treat- 
ment of such fractures is important Only by a 
careful exammation of the end-results in a senes 
of these cases can the relative ments of different 
forms of treatment be judged 

With this purpose in mmd aU shaft fractures of 
both bones of the forearm in c hil dren i6 years of 
age and under, treated m the outpatient depart- 
ment and wards of St Luke’s Hospital dunng the 
7 year penod from 1932 to 1938 inclusive, have 
been cnticaUy analyzed 
There were 50 patients in this senes Males 
outnumbered females two to one The average 
age was 9 years, but 31 of the children (nearly 
two-thirds) were aged 10 or under Undoubtedly 
this young age accounts for the fact that in 15 
patients, 28 percent of the group, the fracture of 
both bones was of the greenstick vanety The 35 
other fractures were complete, of radius and ulna 
The nght forearm was broken 24 times, the left 
26 Direct trauma was the known cause of mjury 
m only i case, trauma was indirect m 36 and not 
recorded in 13 In most instances the child “fell 
while playing ” Only 3 fractures were compound 
Ovemding was present in ii cases 

Colles’ fractures and epiphyseal separations 
have not been included in this senes In all but 2 
cases both radius and ulna were broken at ap- 
proximately the same level Four were fractured 
m the proximal third, 18 m the middle third, and 
26 in the distal third 

The use of some form of general anesthesia was 
recorded in 21 patients In 3 cases reduction was 
not required, in 2 cases reduction was performed 
vathout anesthesia, and in 24 cases anesthesia is 
not mentioned Local anesthesia, so far as can 
be determined, was not used 
For immobilization, anteropostenor plaster 
splints were usuallv applied to include the wnst 
and palm but not the elbow In 5 of the ii cases 
in which there was overnding the sphnt wras made 
to include the elbow, in the 6 others it is not 
recorded whether the elbow was immobilized 
Some form of immobilization was maintamed an 


average of 4 weeks and the patient was dis- 
charged after an average period of 5 weeks follow- 
ing reduction, excepting 4 patients who were 
watched between 3 and 4 months In only r case 
was it recorded that fluoroscopy was used dunng 
reduction, though the fluoroscope may have been 
used in the others 

Physiotherapy consistmg of baking and light 
massage was used m about half the cases, though 
when it was commenced and how long contmued 
could not usually be determined from the record 
Six children refractured both bones through the 
onginal fracture site' i at 5 weeks, 4 at 3 to 4 
months, and i at i year 

FOLLOW-TJP 

Of the whole group it was possible to trace 32, 
or 64 percent Lapse of time and a shifting popu- 
lation account for the loss of the others from 
follow-up In all but 6 of the cases followed the 
child was found only after an exhaustive personal 
search through a maze of pubbc and parochial 
schools and tenements m 4 boroughs of the aty 
This follow-up mcludes physical and x-ray 
examination as well as bilateral measurements of 
the forearm length and wnst circumference of 
each child and an inspection of the carrying angle 
The average follow-up penod was 5 years No 
case has been mcluded which was seen less than 
I year and 5 months after initiation of therapy 
Several represent an end-result of more than 7 
years 

Whipple and St John, in reportmg the results 
of fracture of both bones of the forearm m 86 
children 15 years of age and under, who were 
followed for an average of 18 months, concluded 
that open reduction of such fractures is unneces- 
sary Bagley more recently, in reviei\nng 176 
similar cases, came to the same conclusion 
The results in this senes of cases from St 
Luke’s Hospital accord with their findings There 
were no chmcally bad results among the patients 
personallj'^ followed In no case did shortenmg of 
the forearm occur, and in only one case was there 
a demonstrable decrease in the canying angle, 
this was m a child uho had subsequently been 
treated in another hospital for refracture of the 
same forearm In but 2 cases was there a differ- 
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enct la tbe drojmfcmKc erf ihe tiro wrirt* la 
both tbe tnrtan msirithla i lacba ol the denii 
epiph}'Ki1 Uoe «ith to boeued vmt uiuua - 
femce orf loch la ooe cue &od H I'** in the 
other oo the tfected dde All three coapouDd 
a«ea bnled ^ /naeii No oosip^tko re 
BiltiDf froei the e<hnloi«tralkifl U aaetthefa 
me r ec o njed 

CUttED lEOCCnCW 

Unloi one U bmJtkr with tbe eeceUent olti- 
mite reealt* ordlauDy obuioed b> caneemdro 



treatment of this fnetore In jo u npten, kb 
utatal dbmy et lalhiie to eecsre loo per ast 
eratorakal rrpoddoc erf InstmU oa atteBptfll 
ckwd redoctia b eery apt to force hhn bto aa 
nn ne ce i ^iy q»adTt procedure. Asamattero/ 
fact It b aorpTbla^ bew often a itood redactiee 
can be obulm by almpte maalpubdoci era b 
tbe prcacDce erf aarked di^jjjctncct erf botk 
bones. Fart h e i more la centnat to axhlu, diO- 
dren eahibrft a pbeocmcaal cafsdty to re-estab- 
Ibh the Donaa] Iroitth, ahaemeat lad c octl na fty 
orf fraiiami bonea even rrheti Iheit b |ro» dfl- 
pbeonent (Flga. i tod t) aad mtrrkfiaf (F& 3) 
alter reductloo and iminoblllaaUoo hare bem 
carried oat. 

Twent> frv-e patJenU treated by doaed redoc 
don were follcrired. Both aailotnlal and hoc 
doaa] ronlti were excellent la i Of the 4 

children ronalnlag j had good anatomical readti 
idth exreHenl fonctioo In one and fair b lie 
other, had a fair Batomlcal rewlt wflh p^d 
rfuDCtran, and patient htdoaly* i*<i 

anatomicallr and functiooaHv Thb bit b lie 
rblVt who matained tbe de cr e aa ed carrying tajk 
mendoDcd. She had had a refnetore of bc^ 
b(Z30 treated la another boaplul i year after w 
primary fractnie and erver 4 j-ean pfecedlnt thb 
foIVrw-tip. 

The x-ray remits fa thb groop erf dosed itot 
tioos were excellent fa jj goodfat a adtalf fa J- 

511-JM Ivwiyiiriloo was demonstrated tnereryey 

In DO case did cross oaioo occur between raiSc* 

■ nd ntna 
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Fig 3 a, R S , aged 13 years Third attempt at closed reduction vnthm 24 hours 
of mjury Complete displacement and ovemdmg of distal ulnar fragment persists 
b, Result at 7 years and 4 months No perceptible defect 


OPEN REDUCTION 

So satisfactory are the results of conservative 
treatment of these fractures in children that 
operative interference need rarely be employed 
Actually, 4 patients in this senes were subjected 
to open reduction, an operative rate which is 
admittedly too high In 2 cases simple replace- 
ment of fragments under direct vision was per- 
formed In a third case the ulnar fragments were 
fastened with a loop of wire passed through dnil 
holes in the bone and in the fourth case similar 
fastening was accomplished with chromic catgut 

AU 4 patients were followed One had an excel- 
lent anatomical and functional result, 2 had a 
good anatomical result with excellent function, 
and one obtained a good result anatomically and 
functionaUj although he had non-umon and 
pseudarthrosis of the ulnar mid-shaft, which 
could not be detected chmcally 

The \-ra}' results of open reducbon were good 
in 2 cases, fair in another and bad in the fourth 
Cross union between radius and ulna did not 
occur and bony union was obtained m 3 cases 
The fourth, classed as a bad \-ra> result, shows 
non-union of the ulnar mid-shaft with a pseud- 
arthrosis, though the radius is solidly united As 
a result of this re\nei\ it is now felt that all 4 open 
reductions could probably have been avoided, 
Mitli ultimate results in every vav at least as 
satisfactory as those obtained 


SUMMARY 

1 Durmg the 7 year period from 1932 to 1938 
mclusive, 50 children aged 16 years and under 
were treated in the outpatient department and 
wards of St Luke’s Hospital for shaft fractures of 
both bones of the forearm 

2 Of these, 32 were personally examined and 
roentgenographed at an average of 5 years fol- 
lowing mjury 

3 Twenty-five of the 32 were treated by closed 
reduction with excellent anatormcal and func- 
tional results in 21 and no bad result 

4 Four were subjected to open reducbon with 
satisfactory results in 3 cases and a good clinical 
result in the fourth despite a non-umon and 
pseudarthrosis of the ulna 

CONCLUSIONS 

In children with shaft fractures of both bones 
of the forearm, complete anatomical reducbon 
with end-to-end apposition of the fragments is 
not essenbal to excellent funcbonal and cosmebc 
recovery Open reducbon of such fractures in 
children is rarely^ indicated 
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Flf t, \\ JJ tfsl j ^cui. Ejifim dUpfaced uid 
ov«rtidn» Doobte of oIbi. b, Oa«rd redaction 

*hUn biTOoftiJiiry StlD bM 66 per eeat dmjUtentBt 
(dradbatad obj anfdiiioo of alu c. Kenit ijTwx 

ence In iLe OKamference of the two wxbti Id 
both the tnctuRwuwItliln « Incbe* of the dteuJ 
ep^>'ae^ Ime with tn iocreued vriit dmo* 
feroice of Y Inch in oo unH ^ inch In the 
other on the iSected cde. \Il thra coenpomd 
cues henkd ftr frmtm ho cumpbadoiB re 
tolling froa the tdminlttiitloo a tneetbeeb 
wwe recorded 


CLOSED amtjcncrt 

Unlen ooe U farnOki with the exceUnit uId* 
mate remlu ordinarily obUined by owmit etfve 



Fif t,VC tfulsTean CV aa d redactloa loai *fl» 
tnjTTTT Tlicr* b iLlO 75 per emt dorml rfladuttagit tA 
tba frafBMiitj of bou boDM b, EcMit t 4 jms 
■ad 4 BDctbi. T II »i ■li III II iliilw 1 iiaiit luiafn* 


^aCtdaliBn of tk^ ulu tui djM^nesjed 
<d tbe tn wt tk e a d Ua ndxs Ws caawd n fc 
kab b tnriiy p et'eyKiMe npcc rtetn] 

tnBtxDCDt of thb fnctnie In >‘DongitfTi, Ui 
natniml (Dxmay tt laBnre to tenue do pe ceat 
tnitrmiraJ repodtke of fragment* on l Ue a pte d 
dosed ledn ctl oD Is very apt to force hhn hto u 
unaeceaMjy operative proixdiiTe AsAUittad 
fact It i* KirpslilDg hcpv often * good redoetloa 
mn be obtained by dmple TnjntjmUfwi tro is 
the presence cd TrarkwH dnpluzment of botb 
boDCs. Fonhnmcre In cootmt to idolts, chB* 
dren nhJbft a phaKCoenal cajiadty to re-oUb- 
liab tbe normal length, almemenl and cootiomtT 
of frmchired bonea even when there Is gro« &■ 
pla cement (FIga. i and t) and overriding (Fit 3) 
after reduction and immofaOlsatkii bare bea 
camed onL 

Twenty five patient* treated bv dosed rrdoe 
tloD were foUcrwed. Both anatooilad and fonc 
tkna] reaolt* were ciceUent In Of tbe 4 

rhilHr en r m-alntng had gOod anatonuoJ iTsaltt 

with cjceflost fnncticii In ooe and filr i n the 
other, bad a lair anatomical result whi mod 

iuDCttoo. and r patient bad only* fair rcsoltboti 

anatomically and functionally Thb list h 
chQd who imuined the deermsed canjinfl angte 
mentioned. She had had a refractnre cf bem 
boDcs treated fn another hospital i vear after w 
pnmary fracture and over 4 years piccediDf lbs 
loDow-op. , _ 

The z ray resnlt* In tins groop of doaed rtOT 
tiooa were ocrDoitin J 3 g^ in ^ a nd fair ib 3- 
Solxt bonv union iras demonstritea In every 
In DO case (Bd cioa* unko occur betaeoi na«s 
and nlra- 
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OPEN PEDOCTION 

So satisfactory are the results of conservative 
treatment of these fractures m children that 
operative interference need rarely be employed 
Actually, 4 patients in this senes were subjected 
to open reduction, an operative rate which is 
admittedly too high In 2 cases simple replace- 
ment of fragments imder direct vision was per- 
formed In a third case the ulnar fragments were 
fastened with a loop of wire passed through dnU 
holes in the bone and m the fourth case similar 
fastemng was accomphshed with chromic catgut 

All 4 patients were followed One had an excel- 
lent anatormcal and functional result, 2 had a 
good anatomical result with excellent function, 
and one obtained a good result anatormcally and 
functionally although he had non-umon and 
pseudarthrosis of the ulnar rmd-shaft, which 
could not be detected dimcally 

The x-ray results of open reduction were good 
m 2 cases, fair in another and bad m the fourth 
Cross union between radius and ulna did not 
occur and bony umon was obtamed in 3 cases 
The fourth, classed as a bad x-ray result, shows 
non-umon of the ulnar rmd-shaft with a pseud- 
arthrosis, though the radius is sohdly united As 
a result of this review it is now felt that all 4 open 
reductions could probably have been avoided, 
with ultimate results m every way at least as 
satisfactory as those obtamed 


SUMMARY 

1 Durmg the 7 year penod from 1932 to 1938 
inclusive, 50 children aged 16 years and under 
were treated m the outpatient department and 
wards of St Luke’s Hospital for shaft fractures of 
both bones of the forearm 

2 Of these, 32 were personally exarmned and 
roentgenographed at an average of 5 years fol- 
lowmg injury 

3 Twenty-five of the 32 were treated by closed 
reduction with excellent anatomical and func- 
tional results m 21 and no bad result 

4 Four were subjected to open reduction with 
satisfactory results in 3 cases and a good clmical 
result m the fourth despite a non-umon and 
pseudarthrosis of the ulna 

CONCLUSIONS 

In children with shaft fractures of both bones 
of the forearm, complete anatomical reduction 
with end-to-end apposition of the fragments is 
not essential to excellent functional and cosmetic 
recovery Open reduction of such fractures m 
children is rarely mdicated 
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VITTORIO pum 

T he Ediion o( SijiQESt GwtcoL 
OCY A.ND OestmucB anoouQce with 
rci^t the death oa November i 
1940* ia Bokfgni Italy of Profeuor \lttorio 
PuttI, one of the great orthopedic lurgeoo* of 
the world 

ProfeMor Patti was bora Uarcfa i 880 
In 1914 be succeeded Profesaor CodMIla as 
(Erector of the Istitalo Ortopcdlca Riasob 
and dtmng the first world war was chief s«r 
geoo at the Institute He founded the peri 
f>dlr«] , La Chruriia dej/i orjuiw di mmmfnta 
and was one of the fotmders of the lotcnia 
tionfll Sodcty of Orthopedic Sorjeiy and 
Traumatology 

Profetsor Potti gi\-e se%'efal lectures in the 
United SUtei— the last in 19^3 at the meeting 
of the Amencan Collefe of Surgeons In Chi 
cago when he discnsaed the sobjcct of bone 
laqftbening He was honored In man} coun- 
tries for his outstandiiig abflrtics as a surgeon 
and teacher 


A DECADE OF CO\SER\ATI\E 
TREATMENT OF INTESTINAL 
OBSTRUCTION 

I N the past decade there ha\-e been tso 
notable oontrfbutions to the treiUomt 
of mlcstinalobslnictlon (a) deowiprri- 
sIoD of the (Estendcd bcnrei and (b) an ifgre 
ciatsoQ of the phvsiocfaemKal rhangi^* nwdan 
to high intestinal obstructiotu CoGci itMo 
that de cooi pccsBon u the greatest sbgfe treh- 
nlcai contribution to abdominal nugcrr of tlv 
past ten jTaa. Without doubt, the credit for 
putting this form of treatroent ou a ratbul 
b&sLs btAongi to \\ angetjteea. 

Until a few yean ago It was goerally ad- 
QuUed that there had been ren UttleprafrcM 
in reduong the aortaiitj of acate latestual 
obstnjctm. Besides the pejaoraladmmhtra 
tko of fluid and electrolytea, the treatment 
cooaatcd chiefly of entcrastomy with or with- 
out release or removal of the obstnicting 
medjankm. The average roortahty from these 
aurgical procedures was from 40 lo 100 per 

ent depending upon the dnratxm and natve 
of the obstructing lexco the condition of the 
patient, and the surgical ptoetdure peifcmiifd. 

Conservath'e therapy in cases of fleas cen- 
suts of epbonage drainage to an fodseflmg 
intestinal catheter fUangensteen or MIUeT 
Abbott tubes) proper Said and electicfits: 
haUnee Judioous sedation, and above all sn 
appreciation of the linutattms and lod Vat KM 
(or ri\t% method of treatment Fine has aig 
gested the Inhalation of 95 per cent otygen lo 
rebeiT the gaseous dlstcntioo in intoEul 
obstrucUon. This Is a vahiabfe adfoncl but 
the best results are obtained when aKubioed 
with npbooage drainage of the bowd 
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There is much to be letmed, b o wer t r 
about Intestinil obstiuctiou. The dmgDoiii of 
the type of fleta is of paramount impOTtance 
and depends upon a dose correlation of the 
history phj-skal examination, and roentgen- 
ray findings. At times It Is difficult to differ 
entiate belT^ee n a strangulating obatroction 
and a «bnpli» mechanical Heos, but aO agree 
that such patients should be operated upon. 
ITic mortality of opcratkms for strangulating 
obstruction Is far from Ideal better eurgeona 
have a lower mortality for gaatnc resection 
than for strangnlating obstructions of the gut. 
It win be interesting to aee what progress wffl 
be made in the next decade m the treatment 
of Oeus. rmaTM E. Bica. 

WAR SURGERY 

G reat emer gen cies aroose men and 
. nations to great effort If there la 
any for the tragic de 

itrection of lives, of property and of idesla 
that results from war it most be foond in the 
greater tolerance and klndUneas that come from 
sharing common pifration and danger and the 
InN'Tiitkaa that are bom of dire necesalty 
Every war from the beghinlng of time has 
stimulated Interest In surgery but often, 
when the war has ended, the hard won ies»ns 
have been forgotten. Now again, papers on 
war surgery are findmg their way In Inoeas- 
tng numbers Into srnglcal Hteraturc and soon, 
doubtless, demands for “abort couiiei In war 
surgery will be made on medical schooli, din 
ka snd medical groupa. 

Under the guidance of an ilhistrated presa 
and of vivid portrayals of saentific progrett 
skillfully dramatiied by laymen for laymen 
It b easy to visualise Var surgery as aome 
fhfng new and fssdnatmgly different from the 
prosaic surgery of mvQ life. As a matter of 
fact it difftri ool> lo one respect— that large 


numbers of aerkmsly Injured Individtiah lai- 
denly confront the surgeon, denuoding lilB. 
ful and efficient care. 

To cover open wounds with steiQe di»- 
ings, to hniTtnhiUp? injured extremities, to re 
Beve pain with sedatives and tdmlnkii^T satl- 
Ictask soum, and then to transport wwmded 
men rapidlv and safdv to surroundings wine 
they can receive surgical care axe esmtUfly 
problems of organ In do n. To work out sect 
organisation danandi the best thought srefl- 
ablc to execute the ptin requires only btei- 
ligencc co-operation and demaitary training, 
not prolonged mecfical training 

When the wounded patients reach a sarffcal 
centei again ft req uir e s the keenest diigucatic 
abflltv to determine winch patients iVmsrd 
immediate attention, which can wilt for a few 
hours, which can be evacuated with mincnsn: 
rfsL The important consldaatkn is that k 
tual surgical treatment, osa begun ihnldbe 
the treatment accorded the man mjored 
In a factory In a hcane, or on hilchlgis 
Boulevard, 

In recent yean we have often heard the 
tyTTTx ‘mdnstrial surgery “traumatic kt 
gery office surgery ” etc. and have not 
heard often enough the term good suigcry 
There Is only one type of surgery that deserves 
^mplij^Ii — the good surgery that the Injured 
patient requires, no matter where or how he 
may have been Injured. 'Iherc must be ooe 
best method of treating a compoend injury 
and that method cannot be learned In short 
“refresher co mie s but only from t es tilin g 
■tm! demonstration In medical school, froni 
first hand observation and practice in ho^ftal 
Internship and resdency and finiDv from per 
sistent and consdentiota appCcatioo of amid 
surgical pnnoples m dally practice. 

l\ar does drive home socnc simpie Lwocj 
and basic prinaples that art too often neg- 
lected m medical acfaool and hospital because 
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of the lure of more appeahng tasks There is 
no new magic in petrolatum and plaster, but 
there is magic in undisturbed rest and freedom 
from exposure to the constant re-mfection too 
often mtroduced mto open wounds by careless 
fingers and droplets from uncovered mouths 
and noses There is no new magic m hasty ex- 
cision of devitalized wound edges and imme- 
diate closure of an open wound, perhaps after 
filling it with sulfanilamide crystals There 


may be some magic m laying sulfanilamide 
crystals under the occludmg dressing of an 
open wound that cannot be surgically treated 
immediately after mjury, so as to produce 
temporary bactenostasis, but the real magic 
hes m transformmg contammated wounds mto 
clean surgical wounds m the simplest possible 
way and without mechamcal or chemical 
trauma of the hvmg tissue upon which heal- 
mg depends Sumner L Koch 
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URINALYSIS INCLUDING UROSCOPY 

ARNO B. mcKRARDT MJ) mb* 


T he bbtory ai arinaljili to it* pfcaeiit 
lUte of dcTclopnieDt cotttUttrtn 4 
mUw knj dwpter tn the hhtory of tie 
hioatnOct] ■draces. 

In 19H BuTTOOgiLi WeHcome Sc CcKofmay 
polfiibcd 4 Uuk bookkt^ ontUnlng^ Ute Mq>mke 
prorren of thii mbicct ove the oentoriet. la !u 
begfnrring and before the cfacmkaj aud^ of 
orine wu lotrodnced, anw m p y or tbe art of 
“tflayntwrtng frm iHsptcti^ of tbla bodily 

ticreUoo" vu of pamoixuit Imporunce to Um 
eady pbyildaiis daring tbe pfe-ckrtetao cn and 
41 a matter of Uet wu ontlmted for ceatnrfea 
UieTeaitsr Cokrcb&QgeianddacgesIatbeooD- 
tbteocy were aoted by tbe Babykiduts cbances 
sodi aa white or pore oxloe, d^y d^ 
and doody ccriae and cttoddy aroto were ob- 
•erved ackd recorded. 

Aa early u 500 B C or pechapi earlier tbe 
Hbidot dea af b cJ tbe i weet character of diabetk 
urine. 

In tbe aKrocd book, of Soamtas* Chapter XQi 
pt^ 105, appear# thb chapter titk ^^ancTero 
dulds uriu (dUbetei mdliti, therapnoi ex 
podtoil Bjmoi and In tbe Aiisotalkoa to tbii 
chapter appeariof later in tbe vohnne referring 
to wtadJut (rwect) and meis (uriae) of diabetes 
iTw4niTT«. ISowb« la thlf Tohflne* coold there 
be foond a atatcmeil to the effect that tbe aadeot 
Hbdtxa used ‘'traiaa of laise black anUai means 
of dlagDOil*" ai itated 00 page r6 of Tlr ErWidUm 
^ VriM* AuMiysis Since anti are attracted 
sweeta, atatemest If tine woold coostltate an 
early qoaHtalJ t teat to differentiate tbe onnc of 
diabetes melfftos from tbe mine of IndreWaali 
with dkbeie* Inalpidus, wbkh was moat probably 

Evstnn erf UrtiM c* BbMol ftAfk tlM 

c^L..! EnsaUn •/ CnM. Lamdem B M i w uti acw 


the type erf tniDe referred to by Aietseai tie 

Csppadocian In hia chapter 00 DWwtes* 

rate It seenn dear that tbe ffindm re crg c lg d 
diabetes memtns kmg before 'nweaas WHIbaiB 
In hli r eiflKmual 

that the DiDe of people with dkbetei 
was sweet to the taste. This brief accormt gb cd- 
rrafyih purpoaea to bring oat bsauroti ts 
weff a# achmtificaffy important aspects ia tfe 
Ustoty of thk hhoratory aid to mwflr«l 

dia^pniia. 

Unwxpy itself u originany praetJeed for tk 
rettgnlcin erf grea dbturbanm, u e;^ tha 
blood t]:^waRdb theorine becatse b the canoe 
of time a dobioo* an and erestaally a dreiee of 
peripatetic chnriiUJB tormlct the aOmg pcifle 

A treatise c« urt u py d^ t g rted to be "Kies- 
tiffcaHy’* isstrjcricca) sind pobUshed b Genua 
at Hambcrgln )7aa bean this tltk b tianahtlotL 

" 0 rinc Booklet In which there can be foend the 
oerrs a ir y Instractico for erery derout Posoa b 
whidi manner^ can rdy 00 the Water orlrine, 
bow it is to be looked at, together with all riraan- 
stances and Ua abuses, l^nrise how ooe cn 
raxgnbr with certainty tbe ifisesjes of the body 
by the most dbtlngoiihed grntieman ApoQbarts’ 
Trtmfiu ss Unitt s arf /W Pnljt. 

After giving geDcral nJes as to the she cf the 
giais coatalner the amount of Hfht and the dis- 
tance at which the orine is to be emnloed, the 
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Fig I Reproduction of a fifteenth century painting ‘‘MWecin urologique dans son cabinet,” show 
mg urologist and pabent. Courtesy Burroughs Wellcome & Company 


are given concerning white, green, yellow, black, 
red, and leaden colored urines Speaal chapters 
pertain to cloudy unnes or those with sediments 
and granular deposits and odor of unnes In 
many of these prognostications the patient is 
adjudged suffermg from anorexia, dyspepsia 
clogged hver (?), weakness of the extremities, all 
common to many different ailments 

At any rate, urme divmation or uroscopy was 
attacked m no uncertam terms directly or by tell- 
mg sarcasm which latter method is often more 
effective than the best developed logical and 
saenUfic argument 

The most amusmg story exemphfymg the 
latter type of attack is told of the lUustnous and 
arrogant Dr Radcliffe (1650-1714), who was 
known not only for his medical skill but also for 
his plainness and coarseness and who was never- 
theless an early possessor of the famous Gold 
Headed Cane^, a book which every medical man 
should read 

It is stated that on one occasion a woman called 
on this famous doctor with a urme glass or re- 
ceptacle similar to the one here represented 
(Fig i), and droppmg a curtsey asked him to 
determme the nature of her htisband’s illness and 

Gold Headed Cane By IVilliam MacMichael. Fint 
publish^ m 1838 and republished many bmes and most recenUy 
by Paul Hoeber Inc,, New York, igab 


to prescribe for his rehef, the patient bemg 4 miles 
off Dr Radcliffe asked for the vessel and after 
lookmg at it inquired of the patient’s trade On 
leammg that he was a bootmaker the doctor re- 
tired for a moment with the urme glass and after 
emptymg its contents and replacing it with a more 
recent sample of urme, returned it to the anxious 
cobbler’s wife with a statement to the effect that 
if her husband would undertake to make for him, 
Dr Radcliffe, a proper pair of fitting boots he 
would presenbe for him and his “distemper” by a 
sundar exarrunation 

It was Dr Wilhs who exconated the uroscopists 
of his time m these words m chapter VI, of his 
work already referred to, as well as the mitial 
paragraph of chapter VII where he wntes as 
follows — 

“These were what I had to say concerning the 
Judgments of Urme not collected from the vam 
Traditions of Quacks but what are consonant to 
reason and truth Besides I know there are 
ordmanly dehvered by Medicasters and Old- 
Women almost an innumerable company of Rules 
and Directions of Urme-Divmation that the urmal 
IS no sooner suspected but they wdl undertake to 
divme, whether the Patient be subject to the 
Passions of Love or Sadness, whether a Woman 
hath conceived with child or not, or whether it 
shall be a Boy or a Girl and an hundred other the 
like, m which usmg a vam conjecture, they either 
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(mpote bj their cotiSdrocc oo tht loicdt ot the 
crwulom, or (wtfch Is more frequently tWr 
castoco) b> a cunning CTiItincB thej- other wan 
siit oat tbe matter br inquiring and lalacij 
ascribe it to tbeir Lnorredn In tbe iospectlcn of 
Urine.'* Attd “ailbou^ the bnsiiM of the 
F.nmnvidoo and Inspectloa of Unnes seems 
cocun only only a dmple thing (to. the hlcdl* 
casters a^ (^chs for the moat part bebofd the 
Unoe Knt in a GLm, shake It a UtUe and 
preMtly give Judgment) \-et to thoae who hoo* 
cstly cDoeavof the recerrery of the sick the matter 
seems a httle more Intricate and ihn toe to ob- 
serve several (dreumninm coverlra Judgment by 
Urine- srhfch being omitted, nothing fauked can 
be certainly or dlmrtly learnt In the MedMnal 
Pruetke for tbe Urirtai." 

Fohn^ wbocentorieaiater became the Father of 
modem orinal^’ta was antkipated by VMlhs abo 
recognised that a kncfwledge of the eohone color 
CDQSsteDcy and coatent of sound orioes was 
necessary before attempting tn lorcstigate the 
qmmtity and cnioi of “sidi pwpba nruKS,'* which 

*Fib ,0 Aumalauifrfr <°ot*a CHbaM tkrtr aannU 
LirWa ASkJ Pb^wal ss* J U csd U«i (fes 


Willis describet. Bis ani])-ib, bowmr b lit i 
variant of the ao-caBcd “spagjrfc tcEihio tf 
PsjB c e ims . Itbcoiixisthatinthbeipc^ikBos 
matlacismadeafhisovndlscnv-eT) of tlvmrt 
ebaracto’ of tbe urine of some noih 

•even years previously (“Car autem kauu 
•acchaii, ant neilb ca mire dsktacat. 
siadlce dignus est)* 

As for the rest, WDla was aware of the tint 
he had contributed very Bttle for be etnh ba 
treatise oa unnes, thus 

^nd thus. Sir at length you have tltf Doebba 
or .Method of Semiatin « Urine, scdi ss our 
antkilfnlnm ham mideied It I desire yn 
wcaild be pleased last ocly to pudoo the e m e u 
and barenm of this Dbcouisc, but also toaoBe 
It in other things, because at £nt writ by tear 
prnwaikn, and then ytam comnu T ri and re 
fiacfl made publlci. Wnoefoee pay take cate of 
thta cKtlH hardly bmught forth tid ahnost to 
abcrtlve, and as it were erpeaed and des er v ed y 
Uid at ycair door wiihoot pcsrtkn. Faxewd. 

IxrraiBt Br TfaBM Vib, U S Hr 
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REVIEWS OF NEW BOOKS 


T he work entitled The Thcrapculics of InUrml 
Diseases^ edited by Blumer is to be published 
in four volumes, the first two of which are re 
view ed herein Appreciating the difficulty in editing a 
work on an ever changmg subject such as therapeu- 
tics, Dr Blumer states, “Any work on therapeutics 
can only attempt to cover the subject as it exists at 
present ” Nevertheless, an excellent, broad ground- 
work has been laid and probabh will require little 
change in the future Volume r covers the pnnciples 
of therapeutics, discussing extensively the various 
phases of physiotherapy, nutrition and dietetics, 
endocrine, serum and vaccine therapy, and the prin- 
ciples underljnng nonspecific therapy and bacterio- 
phage In the chapter discussing the principles under 
lying treatment m psychiatry, there is some dupli- 
cation of subject matter taken up in previous chapters 
Section 2 indudes special therapeutic technique, be- 
ginning with oral medication and prescription wnting 
and endmg with rectal, parenteral, intradermal, hy- 
podermic, mtramuscular, and mtravenous medica- 
tion. There are also chapters on blood transfusion, 
spmal puncture, and paracentesis 
Like most symposia there is great variation in the 
discussion of the numerous subjects Dr Barach’s 
contnbution discussmg the use of gases is particu- 
larly noteworthy The book is well printed m easily 
readable type If the subsequent volumes foUow the 
same general plan as the first two there is no doubt 
that this work will become a valuable contribution 

J Roscoe Miller. 

T he picture of a kindly, lovable, skillful surgeon 
with a happy faculty for making warrmg fac- 
tions and mdmduals forget them differences and 
work m harmony, illuminates the pages of Fmney’s 
mterestmg, very readable and often amusmg Life of 
a Surgeon • 

The biographer m writmg his own life story is 
handicapped (though not all biographers have been 
so restrained) by an innate modesty, and the desire 
not to say unkind or critical words about anyone, 
whether still bvmg or long since passed into the 
great beyond This restramt detracts perhaps from 
the color and vividness of a story which covers an 
important period m American medical and national 
history, and which brings to life agam Pnneeton m 
the eighties, the Harvard Medical School and the 


■The Tberapeotics or Internai, Diseases. Edited by George 
Blumer, (Yele) M D With the assistauce of Albert J Sullivan 
M D Vols I and J New York and London D Aopleton-Centurv 
Co , Inc^ 1540 

*A SuioEON^s Lm the Autobicxjkaphy or T M T Finney New 
York G P Putmm s Sons 1940 


Massachusetts General Hospital of Maunce Rich- 
ardson, Arthur Cabot, Homans and Porter, Fitz, 
Scudder and J Collins Warren, the beginnmgs of 
the Johns Hopkins Hospital and Medical School, 
and, years later, the Great War Great figures of 
the past troop by in an interesting array, and no 
medical man whose training and service began or 
ended during the half century of the author’s active 
surgical career but will be interested in this pano- 
rama of events and personalities 

To the reviewer the most arresting pages are 
those m which the author paj s tribute to Halsted, 
Welch, Osier, 1 haver, and Walker— contemporaries 
and colleagues, with whom he lived and wforked 
through so many stimng years Here he can throw 
aside restraint and express himself with the en- 
thusiasm and fervor of which he is capable His 
portrayal of Halsted in particular makes “The 
Professor” live again, and persuades the reader that 
he can visualize and understand this distinguished 
teacher of surgery, though he never had the oppor- 
tunity of studying under him or seeing him at work 
Altogether the volume is a welcome addition to the 
annds of American surgery and will be treasured as 
such by all who read it Sumner L Koch 


T he purpose of the authors, Meyer and Oscar 
Bodansky, m writing Biochemistry of Disease^ 
was to provide a “systematic presentation of the 
biochemical aspects of the vanous diseases, arranged 
accordmg to chnical entities ” To the reviewer’s 
knowledge, there is no other book on biochemistry 
which IS arranged and presented m this way, so that 
the biochemical aspects of any particular disease 
may be found under its specific heading 

The book IS divided mto eighteen chapters, each 
deahng with a particular group of diseases It 
starts with a chapter on diseases of the blood, fol- 
lowed by one on diseases of the heart, a third on dis- 
eases of the digestive tract, while diseases of the 
kidneys and unnary tract are combined in one 
chapter as are diseases of the liver and biliary tract 
Eadi of the endocrine glands is accorded a separate 
chapter The last five chapters are devoted to dis- 
eases of bone, of muscle, disorders of metabolism 
and nutrition, and diseases of the nervous system 
By eliminating long theoretical discussions and 
including only those aspects of biochemistry which 
have a direct clmical application, the authors have 
made available a practical aid in diagnosis, prog- 
nosis, and treatment 


•Biochejostey oe Disease. By Meytr Bodansky, Ph D M D 
Oscar Bodansky Ph D M D New York The llacmrUan Co 1040 
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They ti* t praaited t very tiwroo^ reriev al 
tJie Ut cTitnre , and eTtemfre bfbtioiiiphiet t the 
end of each chapter mable the reat^ t coofolt the 
ociflnal tcairce*. Hcnrerw befai rrvfcrw of the 
bteritare, U haa the onaToidable thortcocohtf of 
befng not cooipietdy p- to-date In certain iMtancea. 


Rarefy are lijnifant refcram oenlUed frc« lU 
utenalvn bfbjucnphy 

The eaiy floaln* it>fc maief the praenudMti, 
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ahoold be popular alth pixotJtkioan and (tadoti 
ahk*- IL Hcuxrt f uxn 
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VALUE OF RADIATION THERAPY IN THE 
TREATMENT OF CARCINOMA 
OF TBE BREAST 

T lie £f tier* A pipe’ f mine entitled The Value 
of P«dt«rina Therapy ^ lb* Treatment of Car 
fmrwTH of the Bftast” was publiihed in Tnlmne 61, 
OfSciCHT GTIIICOLOOTAKDOBfXraiCa, In April, 
036. P- 653 It haa Jnst been iawt^ to my notfce 
nerrthatthe ma f ca giren In w Tarkwi tahlea 
in that paper are itaiaticiIiT farraltd, ince It wnold 
appear that for o ctet Ttiagea, cemnt wtaild 
have to be of the nninben f caaei c ntnprf i h if 
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^ wtenrii^ actnjicy you coaii puhlbh nnt* te 
thb effect R- G. HurtTwr 

Radjolccnt Royal Aleondia laAnnary 
Pabley Scotland 



SURGERY 


4'c 






GYNECOLOGY AND OBSTETRICS 


An Intemutional Magazine^ Fuhhshed Monthly 


\ 01 UME 72 


April, 1941 


NUMBER 4 


EXPERIMENTAL ANALYSIS OF THE GROWTH PATTERN 
AND RATES OF APPOSITIONAL AND LONGITUDINAL 
GROWTH IN THE RAT FEMUR 

LEON J ARIES, M D , Ph D , F A C S , Chicago, Illinois 


T he problem of bone growth has been 
studied for centunes and to the pres- 
ent day IS not completel}' understood 
From the earliest records, informa- 
tion has been gathered from purely morpho- 
logical studies The chief advances m the 
knowledge of bone growth have been made 
using the physiological method of vital stain- 
ing The purpose of this study was to investi- 
gate expenmentally the growth pattern and 
assess quantitatively the rates of growth in 
long bones by the method of vital staining 

REVIEW OF LITERATURE 

The foundation of our knowledge of the 
mode of bone gro\s th began in 1736 when John 
Bclcliicr (16), an English surgeon, w'as enter- 
tained at a dinner by a calico pnnter The 
entree was roast pig and a joint of this pig was 
sen'cd to Belchier The pink, ruddy color of 
the bones of this pork aroused the scientist’s 
cunosit} and he asked his host about the ori- 
gin of the pig The calico pnnter, being an 
economical man, used the madder-soaked bran 
from his dj c vats to feed his pigs The pigs he 
then used to feed to his fnends Subsequently, 
Belchier fed madder root to a cock forcibly 


and It died in 16 days This single result of the 
pink color of the fowl’s bones, he reported to 
the Royal Society (3) 

Henn Louis Duhamel fed madder to ani- 
mals and then wuthdrew the dye He obsen^ed 
that upon later sacnficing the animal, nearly 
all the redness was gone from the bone This 
led him to believe that the stam was only tem- 
porar}' When these bones were sectioned, he 
observed that the madder colored la>er was 
covered and hidden by an unstamed surface 
layer of bone laid down after the madder diet 
had been suspended Duhamel then found by 
alternating madder diet with periods mth- 
out madder he obtained red and white la} ers 
on the circumference of the bone ‘ The last 
formed layer or plate was on the surface of the 
bone imraediatelv under the penosteum He 
concluded that bone grew as wood grew n ith 
superposition of layer upon la}er He also 
concluded that it was the penosteum that 
possessed the osteogenic function 

This method of vital staimng v ith madder 
w as not new although it w as noticed by Bel- 
chier in 1736 It was known to the Greeks (11) 
The Egyptians brought madder from India 
where the\ learned the tnek of combining it 
wnth calcium, aluminum salts, and pohmer- 
ized fatt\ acids as mordants (iS) 
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Jlidder u a powdered root of Rubia cordi 
folia in India a^ Central Aau. In Europe It 
U tlie Rubia perrgnna (nati\-e wfld plant) of 
F.ngltnd, XS aka, and Ireland The U S Dia- 
paiaator\ rcfcn to it ai Rubu tinctonim (23) 
The active prinaple of the madder root dye u 
alixarlne and 0013x1110 and iti nanK waa re 
cnied from the trade name Levantine mad 
der root (4) The djT ocaim as a ^ucoaide 
(ruber^'thric add) in the roots hi a to 4 per 
cent proxwrtioiis and Is obtained b) fermenta 
tioQ or boding vrith dUote acids. It is a reddish 
yellow 3»TrdeT insoluble In cold aratcr and 
iHgbtl\ Bolablc m boiling water However it 
dittoLts in hot alcobci, ether benzine glyccr 
Inc, or fiadal acetic add 

Alizarine was Isolated from rrtadder bv Ro- 
boquet and Cobin m 1827 (j) Gracbe and 
Llebennan in 1870 shen^ that It was a 
glucoside of the anthiaquiiXKic d'pe, 1-2 dr- 
h>tiroT\’anthjaquuiODe 



Perkin (17) 1870, found the aodium suipbo- 
nate salt, sHgrine red S which was more sol 
ubie and more stable than allxarmc. 



Ahianne has a varied tinctorial gradient 
depending on the h>-drogcn Vxi concentration 
of the medium. At hj-drocen-ion concentra 
tion 5 it a yellow at hydrogen ko concen 
tration 5 to 6.8 red and at hydrogen-fen 


TABLE h— EXnrtDIEN-tAL HISTOaT OT 5J ii 
BDTO RATI CP-EK rtJECTKWB Or AUZAlr^i 
RED S FROM II TO 799 Dt\8 OF ACT 
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coDCEotratiOfl greater than 6i itispurple(4) 
The younger the age of the tnunti icfectcd, 
the deeper u the color of the ftalo b the boco 
and te^ whBe old »nrm«]i take the stain 
pootiv or not at iIL Tbua, then b a Biectnt 
stuQing of bone and teeth which an grorbf 
and caJQf)'ing at the tune of b^ectwL 

Hoffman (12) b 1939 demonstrated that 
the staining effect of anzarbe red S b hoses 
a dependent ii3»q the hydrogen-wo cc oceo - 
tratioo value of thecpOoida] matrix at mooent 
the calaum pred^tates to Ha earthen state. 

Schour and Homnan (13, 19^*) meaairtd 
the appoaftnnal growth of the bcaof tsd 
molar teeth fa the rat, as danoostnted bj- 
l<^1T^nTl^ ltd S These worken Injected the nt 
with ahzanne red S at Awrying mtervils and 
measured the amount of afpodtfenalfCTti 
over that given period. TTi^ wock opened a 
new field of research 00 growth of terth and 
bones and directly angjated a Hmflsr study 
on rat femur 


METHOD AXD UAIERlALS 
Tha study a based on tbe otamiiatitffl ef 
[80 albino rats ranging from 7 to 304 <“)■* 
jf age. Intrapentoneal mtecUcta of a * ^ 
aait ieotouk alizarine red S solatkin, ctJof 
lex No 034, were given at i^farTiW 7 ° 
[or days. The pbarmacofoglcal dosage wmi 
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experimentally found to be approximately loo 
milligrams per kilogram (Hoffman and Schour, 
ig) The macroscopic and microscopic meas- 
urements were based on 52 animals (Tables I, 
II, III, and W) Intravenous mjection allowed 
for too rapid excretion of the dye before it 
could be deposited m the ossifymg bone 
Number of mjeettons On the basis of pre- 
hmmary tnal ammals, it was found advisable 
to limit the number of mjections to one or two 
for each ammal smee more than two hnes 
caused confusion as to which mjection pro- 
duced which hne For convemence, the am- 
mals were allocated mto incremental age 
groups depending upon the days on which 
they were injected (Table I) 

Dissection and the preparation of microscopic 
sections The usual method of making micro- 
scopic sections of bone for histological study 
by decalcification m aad could not be em- 
ployed m this experiment smee the red to 
purphsh effect of the alizarine red S in the 
bone IS decolorized Gross specimens were pre- 
served in 10 per cent formalin to which mag- 
nesium carbonate had been added After the 
bone was cleaned of all muscular and tendi- 
nous attachments, cut sections were prepared 
at the follow'mg levels (a) through the neck 
and head, (b) transversely through the shaft, 
distal to the lesser trochanter, (c) transversely 
through the diaphysis, and (d) longitudmally, 
midsagittal mediolateral sections (Figs i and 
2) 

The bone ivas cut w ith a 05 millimeter 
jeweler’s saw blade which w^as mounted m an 
appropnate frame One surface of the cut sec- 
tion was ground smooth on a circular fine grade 
carborundum stone attached to a laboratory 
lathe This section was dehydrated in alcohol 
and treated with acetone The smooth surface 
w as fixed to the flat ground facmg of a cork in 
cellulose cement The cement served as an 
embedding medium and to attach the section 
to the cork ^^Tlen the cement w as completeh 
set (4 hours), the exposed surface was ground 
to a thickness of 20 to 50 microns While 
bemg ground, the bone was continuously 
cooled and washed free of debris bv a stream 
of w ater passing through a brush placed against 
the stone Final polishing of the section was 
completed on a hard Arkansas stone 


The bone was removed from the cork by 
immersion in acetone Several changes m fresh 
acetone were necessary to free the sections of 
excess cellulose cement The sections were 
then dned and cleared for 24 hours in x}dol 
and mounted in gum dammar It was found 
that the red stain faded and disappeared m sev- 
eral weeks from sections which were mounted 
m balsam One half of the longitudmal section 
of the femur was ground and mounted as de- 
scribed while the opposite half was immersed 
in xylol for clearmg The cleared bones were 
exammed with the aid of a binocular dissectmg 
microscope while suspended in the clearmg 
solution The red stain could be studied from 
a three dimensional aspect 
Method of examination Gross specimens 
were measured for length and diameters over- 
all with a Boley gauge Readings were made 
correctly to 1/ 100 of a millimeter 

Microscopic studies of the ground sections 
were made under the 32 and 16 millimeter 
objectives A vernier filar micrometer eyepiece 
which was cahbrated to a standard microm- 
eter stage for the microscope and lenses, was 
used to make the measurements between the 
mjection effects of the ahzanne red S Measure- 
ments were made in microns and were calculated 
correctly to within the first decimal place 
Measurements were made at the levels 
shown in Figures i and 2 The mean values, 
standard deviations, and error of the mean 
were calculated for the specific levels of ani- 
mals mthin specific age groups (Table I) 

The measurements of the means for each 
animal were plotted agamst time (Figures 5, 6, 
7,8), both arithmetically and loganthmically 

FINDINGS 

Gross observations Gross exammation re- 
vealed a diffuse, purplish-red stam of the femur 
in animals mjected with ahzanne red S from 
birth to 15 days of age Animals injected at 
15 days of age and sacrificed at 30 to 60 days 
of age presented a diffuse, purplish-red stain m 
the metaphyseal portions of the bone and a 
colorless diaphyseal bone as well as a colorless 
subcapital segment The junction of the color- 
less chaphysis with the shaft shoved an m- 
tensely stained band which cnarded the bone 
at that level (Fig 3, left) The longitudinalh 
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cut »ection (Fig *) of the bone presented * 
diffoae red sUm m the meduIUiy cavltj bat 
the iharp differcntiitiOQ between coIodcM dl 
aphysis tnd Eteined shaft was not Been as a 
thaip line and faded gradually toward the 
diat^ md 


The druumferential colored lines on the lur 
face of the cortex in the shaft of the bone were 
parallel to the epiphyseal plate and varied in 
their distance from the epiphyseal plate fa 


approtiniatelv direct relatkai to the namber 
of dayi intervening between Injectjoni. The 
animili which were given Infections at varied 
Intervals p r ea m ted parallel colored rings 
about the shaft, the distincc between wiridi 
was the amotmt of kmgitudtaal growth it the 
diapb>’seal ends of the bow for that fntcml 
The longitudinal midsa^ttal scetjoos (Fig 
4) presented oblique red lines ertcndlng fw 
tte medulla of the shaft outward and toward 
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the epiphysis (Fig 3 and 4) to end tangen- 
tially at the surface of the bone with the 
parallel lines mentioned This would be at the 
epiphysis if the animal were mjected and sac- 
rificed within a few days When 10 to 30 days 
elapsed between an injection and the tune the 
animal was sacnficed, these oblique red lines 
were found at a distance away from the epi- 
physeal plate and ended at the periosteal sur- 
face red hne (Fig 4) This arrangement of a 
circular base wiSi oblique lines beginnmg at 
the cortical margin and extending away from 
the epiphysis and medially formed a red trun- 
cated cone The cleared femurs of animals 
which had been given one injection presented 
this picture in three dimensions when exam- 
ined with a binocular dissecting nucroscope 
When a second injection was given 30 days 
later theobhque red lines were found epiphyse- 
aUy to the first hne and were parallel to them 
These obhque fines ended at the periosteal 
surface of the cortex where the red circular 
lines were found The perimeter of the base 
of this cone formed the circumferential lines 
seen on the surface of the cortex (Fig 3) Each 
succeedmg mjection line was found epiphyse- 
ally to the previous one in the form of one 
cone mthin another The base Wcis the epi- 
physeal plate but as more bone was deposited, 
the legs and the perimeter of the cone (Fig 4) 
remamed m the shaft as fixed planes The 
base remained as the epiphyseal plate and did 
not take the ahzanne stam 

Subsequent mjections formed new cones 
which were seen to dovetad within the cones 
formed by the previous alizanne red S effects 
The epiphyseal plate was now foimd to have 
receded from the levels of the initial ahzanne 
red S nngs (on the surface of the bone) and 
was approximately parallel to them 

T he neck Longitudmal sections through the 
neck (Fig i, dl) included an obhque section 
through the shaft and lesser trochanter The 
obhque endosteal red Imes passed from the 
marrow cavity of the neck upward and out- 
ward toward the capital epiphysis The pen- 
osteal deposit was found about the neck and 
was continuous ivith the red Ime in the tro- 
chanter and shaft (Fig i, A and 4) A mor- 
phological arrangement of the alizanne red S 
Imes, sundar to that of the distal end of the 


D 




Fig 2 D, Longitudinal midsagittal section througl 
shaft of the femurs of ahzannated rats E, Mediolat 
F, Anteropostenor 

femur, existed in the neck Sundar trunca 
cones appeared superposed one wthin 
other exceptmg that the base was proxn 
whde m the condylar end of the femur 
base of the cone was distal 
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Fit. j. Fbotofnah <3^ iam of ^7 oU tU 
then DU tk« Aleci of o«e tnje c t ia * of nd S ft*«B 

t 9r (Uyt of kc« LeSt, autejritUJ lacirtai&tt] nctlan 
of left (cfiKir *bo« Imc iJHariiM red S effect ca coeta EetbL 
Oder Mutice of tlMCortn of (ana tbe 

aBnj^of nd S effect t tkc p eoum j mmA rli«<«l mnrt 

Perwsieai pvxii ConcomlUnt with the 
bnfitudinal grotrth of bone there wmi icai a 
nbperiosteal deposLtioQ of booe about the en- 
tire tbaft. This subpeiiocteal depositioo of 
bone showed the alkaline red S effects. ^Tien 
viewed in arm section, orcular red rin^ were 
seen to parallel the penphciy of the bone. 
Croaa sectunis thren^ the shaft at the mb- 
trochantenc levd (Fig i B) showed drcniar 
red hnas m the cortex. The number of con- 
centric lines at thl« level was directly repre 
sentativc of the number of infections given 

Transverse sectiooi through the diapbvib 
presented tliree different findiop dependent 
upon (i) IcitI of diaphysk thitrogn which 
section was made (a) ntnnbcr of injections 
and (5) mterval of time between Injectuma. 

When one injection was given one or two 
orcular Hoes were found. When two injections 



were given, two, three, or four coocrntric red 
ringa were teen (Fig 4A B C) ThedatuKe 
between the lines was not regolaiiy cquil as 
those foond m the labtrochantcnc regloQ of 
the ahafL To danfy the daoepincy m the 
number of (drcniar red lines found in the di- 
■phyns as compared with the number of Injec 
tioDB given, it was Decesiary to lestudy the 
cleared sections. The JunctiMi of the red Ene 
of the cone on the Inner surface of the shaft 
with the periosteal deposit ihowed two Gao 
on CTOsi section (Fig 5 C) The soBd blsck 
ime indicates ike of bone at tone of first 
tkm broken line at secood InfcctioQ. 

BavtrsujM bon*. The walls of the ^ase n^ 
dianneii In the havenian lystons ihowed the 
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A LLNCTH ON BASIS OF INCR£rt£/iTS AS SHOWN BV ALIZARINE RED 3 EfftCTS 
• TOTAL IXIWTH 


— J — • T ■} — 7 — 1 -— I — J — I — J— I — T-n — r— T — I — > ~ t 1" n — 1 — I “1 r 1 > H — I T r" 1 

■lOai0 40 30 b0 70 e090K)0110Ct)130 140 UO «> 170 160 190200 210 ?20 a0«0 ?«) JfO ?TO 260 ?ao 300 S2D IX) 

Fig 5 Graph showang total lengths in millimeters and total longitudinal mere 
raents as showm by alizannc red S effects in the femurs of 52 albino rats from ii to 
364 days of age (From Table TI) 


alizanne red S efiects m the arrangement of 
concentric rings The concentnc lamellae of 
the bone cells were parallel to these red nngs 
Bone growth within the haversian systems 
occurred as a result of deposition of new 
bone on the wall of the vascular channel and 


caused a dimmution in the diameter of the 
channel 

QTJANTITATR'E ASSESSMENTS 

Loiigtludtiial groivlh — gross The lengths 
over-all of the femurs on the basis of lo day 



Fig 6 Graph show mg semiloganthmic representaUon of the daily rates of longi 
tudmal growth m the rat femur from lo to 304 days of age 
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T^nLZ n —TOTAL LOirOmjDKAL E<CltElIE:fTS 
or ORotTTH IN TiiE mruia or 5a albino 
SATS non II TO 304 DA\B Or AGE 
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TABLE HL — CALCUIA.TED DULL l.\TE» OT LOV 
OmjDDfAL GROWTH OT mflTlA mi tTI 
aAY 

Eitefcran7ryTfc.d - 

_ T« ej rWt pcra 




r»T» 


hitm'Bla from 10 to 300 dayr iboired tint tk 
daily ntea of gr ow th decdmted with ige k 
cnaae (TiUe in. Fig 6) Titete mnsore 
mcDti doseiy cou^^ with amHar daU oe 
loDgitudlnai growth of the femur u ihon 
bt DooiJdjoci 

Uiavtcfiptc MeasoranenU which acre 
made b el w tui the last two lExtihie red S ef 
fccta for inedfic age group* (Tahle I) ihoacd 
that the mcreaae at cith« the dlitil or the 
prtmmaJ ends alone wai not eqtnvtloit to 
the total incTcaae over-all for the fan or it 1^ 
given period The lum, howerer of the \CTtI- 
cal Incrraaei at the distal arid prodmil nai 
dcacly oimoded with the total mcroje over 
afl (Table H Fig s) 

Rales The dail} rate* of growth, both a 
penmental and c^ojlated aa ihown b\ the 
ahaaxine red S effect* decelerated with age o- 
creaac The Utter aaw^vnenU 0/ dally 
(nim of dfltal plo* prorlma]) do»el> comciocd 
with the calculated rate* which were otUlneri 
from the cutvt on measurement* of lengta 
over-all (Table II, Fig 5) , 

Gndtnls From the plottm^ of ibc decti 
cradng rate* on lemilogaiithmx: grap h P*!^ 

(Fig ^ it Bcvidciit that a gradient of groTtfi 
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exists in the longitudinal growth of the rat 
femur Loganthmic plottmg of the total in- 
crements (Fig 7) resulted m a straight Ime 
graph and also makes it evident that a gradient 
of growth exists (Huxley) 

Subperiosteal growth Measurements be- 
tween mjection effects in cross sections below 
the lesser trochanter showed that the distance 
between any two red hnes was the amount of 
bone deposited for the given penod at that 
level The rates of growth were seen to be 
greater on the antenor than on the postenor 
surface (Table IV, Fig 8) The growth of bone 
beneath the penosteum also decelerated with 
age mcrease for antenor and postenor surfaces 
(Table IV, Fig 8) 

Statistical evaluation on the basis of 1,034 
tnal measurements The standard deviation 
was found to be o 990 with a mean error 
of ± o 249 

ANALYSIS OF STUDY 

Pattern of growth Textbooks of histology 
and embryology (i, 6, 15) have, to the present 
time, descnbed the longitudmal growth of 
bone to take place by apposition at the dia- 
phj^eal side of the epiphyseal plate m the 
form of hnes parallel to the epiphyseal plate 
Our findmgs show the longitudmal apposition 
to be on the endosteal surface m the form of 
a cone whose base is the epiphyseal plate (Fig 
4, A) Multiple mjections of ahzarme red S 
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Fig 7 Graph show mg the loganthimc plottmg of the 
increments of longitudmal grow th m the femur of 52 albmo 
rats from ii to 304 days of age 

have demonstrated that the appositional proc- 
cess results m a senes of cones, each succeeding 
mjection effect dovetailed withm the previous 
From a three dimensional aspect, it can be 
demonstrated that each successive endosteal 
deposit at the base (epiphyseal plate) possesses 
a greater perimeter than the previous one, and 



6S6 


SURGER\ GVN’ECOLOGl AXD OBSTETRICS 


TXBLE n — TOTVL LOXCITODDCAL CCCRmESTra 

OT csoTmt rx Tin: TESfuns ot 52 albdco 
RATS FROM II TO 304 DVV8 OF ACE 



T VBLE ra.— C-UrULATID D UL\ HIT* OT ICB, 

crroDiXAi OROUTB or rrvrn rni tt\ 
D\\ rWCREUEfn 



lotmils Iron) ie to 300 dA)** ibcrtt] Uut the 
diflv T»le» of growth decel^ted wtth age ra- 
creue (Ttble III Fig 6) Tboe Innsor^ 
m«ntJ doMj> CDbddra with ifmOar data m 
hsogltudioAl growth of the fenrat u dm 
b> DonaklioD 

Utavscfffk ileaiurmcnU whkh Roe 
nude bctwem the lilt two alizarine rrd S rf 
feet* for roedfic age group* (Table I) ihorntd 
that the bemue at eftb« the distal or the 
pTotiinaJ end* alone wa* not equivalent to 
the total [nOTaje ovcr-aJl for the fonur at ao) 
g ive n period. The auin however of the voti 
al boraae* at the dbtal and nronmaJ nidi 
do»eIv coboded with the total iDoeasc over 
all (Table U Fig 5) 

•Rater The d^y rate* of growth, both a 
p er bi eptal and calculated ai abown bv w 
aliianne red S effecti deederated with age in 
crease. The latter aa*c*«nienU of dailr raw 
(fum of distal ploa pfonmal) cktscly coukkW 
with the calculated rate* which wereob taiart 
from the cuht oq roeaaumnenU of hojui 


over-all (Table 11 Fg s) , , ^ , 

GraJicnls From tbe plottbg of the ocfo- 
eraUng rates on aemiloganthinlc pap o 

(Fig 6) it bevident that a gradient of growta 
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exists in the longitudinal growth of the rat 
femur Logarithmic plotting of the total in- 
crements (Fig 7) resulted m a straight Ime 
graph and also makes it eMdent that a gradient 
of growth exists (Huxle)'’) 

Subperiosteal growth Measurements be- 
tween mjection effects m cross sections below 
the lesser trochanter showed that the distance 
between any two red hues was the amount of 
bone deposited for the given period at that 
level The rates of growth were seen to be 
greater on the anterior than on the postenor 
surface (Table IV, Fig 8) The growth of bone 
beneath the penosteum also decelerated with 
age mcrease for anterior and postenor surfaces 
(Table IV, Fig 8) 

Statistical evaluation on the basis of 1,034 
tnal measurements The standard deviation 
was found to he o 990 with a mean error 
of ± o 249 

ANALYSIS OF STUDY 

Pattern of growth Textbooks of histology 
and embryology (i, 6, 15) have, to the present 
time, descnbed the longitudinal growth of 
bone to take place by apposition at the dia- 
physeal side of the epiphyseal plate m the 
form of hnes parallel to the epiphyseal plate 
Our findmgs show the longitudmal apposition 
to be on the endosteal surface m the form of 
a cone whose base is the epiphyseal plate (Fig 
4, A) Multiple mjections of ahzarme red S 




Fig 7 Graph shoeing the loganthmic plotting of the 
increments of longitudinal grou th m the femur of 52 albmo 
rats from 11 to 304 days of age 


have demonstrated that the appositional proc- 
cess results m a senes of cones, each succeedmg 
mjection effect dovetailed withm the previous 
From a three dimensional aspect, it can be 
demonstrated that each successive endosteal 
deposit at the base (epiphyseal plate) possesses 
a greater perimeter than the previous one, and 
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table IV — CALCITLAIEO DUlT BATES OF FKBI 
OeTEAl OBOWTH AT AifTCBIOt AJfD POS- 
TEBIOE SUITACE OF FTirXTB JUST BELOW 

1-esseb. TRocnAirm m jj albino bats 




omseqaecLtlj pfodace* s Bsre tt the eplp^jaetl 
hne. The latter acccxmU for the Increiing 
flare at the cpiphj-aeal end of the bone with 
advance in age. As a rttvJi thm u a tuhtdan 
%aiion patttm m At [rowdt of At Umg btma 
The growth of the penoite*! bone wonVi, 
off biTwt, appear to liinlt the pattern of bone 
to a itraj^t cylinder with parallel waHi. How 
ever the pefio*trt1 growth foDowa the pattern 
of the internal cone and aervei to mcreaae the 


width of the corter with Incrcaae b tgt. Prt 
IfaiMiy isscMmoitj o{ pataicU pirrti oo 
the aame matenal have ahown that the tiUtf 
growth ia greater In the regbo of tie litaft 
near the sabtrochanterK tret thin at the 
dlaph^-sU. Hence, approdmately the too] 
dlaineter of the bone at the qrfpii>Tet] Ime b 
due to the flare of the leg* of the a«»e artiJa 
the dlaphyiis (Fig 4) Thh nuiptoJcncil 

S ttem which U found at the dktil 

nor IS also seen in the neck, qtaufl 
tatively to a baacr degree b the UttiT The 
endosteal arrangement b cones as found b the 
femur was also found b the other Wi g 
llecinniatf srrrApcUem, The strectnrd 
growing pattern of the femur of tio 

BCiica of truncated cones with bases fark^ 
away from the shaft at both ends. The tiiii 
at Its proximal end presents a pattern dm&tr 
to and l^3p^oxlIDatdy a mirror image of the 
growth pattern of the lEstal end of the fesrar 
Bence, on either side of the knee jofot there 
b a secies of troncated cooes whose bases tie 
sqaanted onl> by the epbbysb of the fennr 
and tihia, respectjvefy wd^t b bansnHtal 
from the shaft of the femur to its wide distal 
base and received by the comspoodbg cap st 
the proximal end of the tlUa. 

Such an arrangement b one of the stroogest 
^metric cnofiguratMOis known to endnemac 
ror w ef ^ support and serves for balaacea 
eonihbnum b force cDatrfbatJon. CoiomiB 


with a cap ind base are commonly empbyed 
by aixfaitecta to support buBtCngs. 

llodH It was necesMiy to construct 1 
transparent model of the femur to dsrify b 
our 'Tiir>H« the three dlmemiooal effects of 
■Hnr fni» t«l S Tbc modd was prtpsrcd by 
arnpresnng a mixture of the monomer ind 
polymer of methyl methaendate (bote) fa s 
negative stone mold encucti b a steel ffist 
Lines if arrtiUd pvwtk The peiytwal base 
of f^rb cone explains the 10 caBcd 
"lines of arrested growth (10) Harmtod^ 
etrihed these lines seen on x-ray fihni. 

has superposed serial I rajr film* of Har^aM 

Viai attempted to explain tobulaiiiatra^ 
bone on this bail*. \t premt we are uonOTg 
the tlliarme red S method of vital faiectlom 
to experimentally cbodatc the significance® 
these "lines of arrested growth. 
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Outlook The method for study of normal 
bone growth as descnbed m this investigation 
may be readily employed m experiments deal- 
ing with studies (i) involving growth stunu- 
latmg or growth arresting substances, (2) heal- 
mg of fractures, (3) bone grafting, and (4) the 
fate of grafts, and other problems related to 
normal and pathologic conditions in bone 

SUMMARY AND CONCLUSIONS 

1 This study was based on the gross exami- 
nation and microscopic study of the ground 
longitudmal and cross sections of the femurs 
of 52 albmo rats, 10 to 305 days of age, which 
were given multiple mtrapentoneal injections 
of a 2 per cent solution of alizanne red S (100 
milligrams per kilogram) at specified intervals 
Quantitative assessments were made of the 
rates of longitudmal and subperiosteal growth 
The pattern of morphological growth was ana- 
lyzed as a result of the alizanne red S effects 

2 Fmdmgs show 

a The longitudmal growth of long bones 
is a result of superposition of senal cones 
within the diaphyseal portion of the shaft, the n 
bases of which cones are the epiphyseal plate 
at any given penod 

b The penosteum deposits bone on the ar- 
cumferential surface of the shaft only and 
does not contnbute toward the longitudmal 15 
growth of the femur 

c The distal end of the femur grows faster * 
than the proxunal end (neck) The sum of the 17 
growth at both ends accounts for the total 
increase m length jp 

d The longitudinal growth and the growth 
m width follows a growth gradient— the rates 
decelerating with mcrease in age 

e Haversian system growth as shown by 
the alizanne red S effects occurs on the sur- ” 
faces of the vascular canals The red rmgs 
were seen to parallel the haversian lamellae 
The diameter of the canals durmg appositional 
growth decreases with age 

3 The morphological pattern of the tubu- 
lanzation of bone is compared to mechanical 


supports as utilized in engmeermg and bears 
out the apphcation of this mechanical arrange- 
ment to the knee joint 

4 Suggestions are offered for further mves- 
tigation on normal and pathological studies 
on bone, utilizing the vital injections of ah- 
zarme red S 
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THE TENSILE STRENGTH OF SUTURED SKIN WOUNDS 
DURING HEALING 


THOMAS XV BOrSFORD 

T his in\tstig»tKPO tna oodertakcQ to 
•tody the beallnf; of ixocoiaphcated 
ind comnJk»ted inased Kfcm wounds 
in animaW In these experiments the 
degree erf heahng wms metstned by dctermln 
Ing in vivo the tenane strength of the wound 
b} the use of tn apparatus which will be 
described later Since the holding power of an 
Incised wound, after the autureB have been re 
moved, can depend upon little else than the 
degree of fibroplasia, the tensOe strength 
ahcmld give tn excellent index to the stage of 
healing Uncomplicated Incised wounds were 
observed to obtain a normal standard for this 
methodofmetsuremeDt. Woundswereopeoed 
and re d osed to obtain information oo the i-ai 
ue of tecoedars suture. Giromic catgut and 
silk were coca piared tn another seriesof wounds, 
and the effect of aviruJent bactena as wound 
CDQtaimiiaots was stadied. Finally observa 
tlons ww made upon the value of splenic ex 
tract and anhr\Tiiuc ex tr act m the healing of 
mased wounds of the akhi 
Howes, Soo> and Harvrv (6) were the first 
to study wound healmg as reflected by wound 
tensile strength. Tbe> made wooruls m the 
ikia, fascia, musde, and stocnach of dogs. The 
animals were saoificed at I'trymg intervala 
the wounds were excised and their tensfle 
strength determined with a thread-testiag 
ma chiD f, Later Harvrv attacked the prob- 
lem by making wounds m the stomach of the 
rat, aTvi found the strength of the wound b\ 
Inflafing the vlscQj With aiT In those eipcn 
ments the workers demonstrated a standard 
curve for wound heeHng, which shows a quies- 
cent penod for the first 4 to 6 days, followed 
by a rapid gam m wound tensfle strength until 
10 to 14 days, when rro-rirrf 1 wound strength 
IS obtained. The latter stage is tenned the 
phi%» of fibroplasia. It b of interest that Car 
Fnw tS* WSka Svxnl KmjcS Ubentar VwtrwtItT *1 



M D., Bostco, ffiwiihiiwiii 

id had reached somewhat riemtsT 

In his observations upon the HrmmUhUj pjj 

face area of open wounds. 

MWIHOI) 

A total of 77 adult guinea pigs aid ii diit 
dogs was used. The foitoer were ghm tB t^ 
could cat of a efirt consisting of ooc-tklni 
whole bran one-third cut hay and ooe-tHni 
bniiaed oeti. Green cabbage and water were 
given in nnlimitcd quantity The dogi re 
crivtd a slock diet erf meat and soaps, with 
water as dcdred. The diets contsmed adequile 
carboh>tirete, fat, protein, and vitamiiB ior 
the requiranents OJ these snlrTnls 

All wounds wm made tmder ether tootbe- 
sia after preparauon of the iha\TQ ikhi arth 
ether and todme Aseptic operating room tedn 
nlque was ngidli adhered to tndtbeaooadi 
were dry before suturmg In the guinet plgi, 
two 3 centimeter woun^ were made m esd 
anfan^ ceie on each tide of the spinal coioBia 
approxImateiT i $ cenlimetm from and pani- 
Id to It Eight \-eTticaI 4 centnneter bciiloo* 
were made on the abdomen of the dogs, <£>- 
triboled so that thdrbloodtuppl) wasapproi 
tmatfly the same AH wounds were threngh 
the sl^ and lubcutaneous tissue onl> sal 
were dosed with a singie laj-er of btemiplfd 
untreated 6^ poona tensile strength, i2k 
suturca. The silk was itcifllied b\ autodsring 
5 minutes at »o pounds prc»ure. At end cf 
operation a dry iteifle dressin g wss spphfd- 

The wounds were toted cm various dsM 
after operation. In each guinea pig both 
wounds were tested at the tame time sndt^ 
more wounds were tested on the same dav » 
eadh dog When the wounds were t o ^ 
teated, the animals were aneslhctittd ■jo 
ether and the drearing was removed. A.irkba 
■Icln dip 3 millim Ken wide, OF t CTTSJI tOWO 
dtp was then firmly dipped into the tlJ f® 
each side at right angles to the sppmiitnde 
midpoint on the wound and about i efflu 




Fig I Tensiometer for opening skin wounds, inti sprmg balance 
Fig la Tensiometer M ith pulley and mercurj bucket 


meter from it The -wound tensde strength 
testmg apparatus pictured m Figure i was 
used The hooks A and B (Fig 2) were m- 
serted through the loops of the skm chps The 
wound sutures were now gently removed The 
screw handle C (Fig 2) was then slowly 
turned This exerted constantly mcreasmg 
tension upon the A side of the wound, whereas 
the B side remamed fixed The tension at 
which the wound gave was read directly from 
the spnng balance D (Fig 2) For wounds 
over a tensile strength of 1000 grams, a cord, 
a pulley, and a small bucket were substituted 
for the spnng balance (Fig la) Mercury was 
dropped into the bucket from a burette, and 
the total weight necessary to open the wound 
was easily calculated When the test was fin- 
ished, the wound was reclosed -with sterile 
Michel skm chps Infected wounds were not 
used except m the wound contammant ex- 
periment Whether this method of determm- 
ing wound tensile strength m vivo is as accu- 
rate as that done with excised specimens is de- 
batable However, when wounds of similar 
size are tested m the same fashion each time, 


the error should be constant and the results 
consistent and accurate for comparison m a 
senes A total of 252 wounds was thus tested 

RESULTS 

Group I In this group the wounds were aU 
uncomphcated, mcised wounds sutured -with 
fine silk The curve of wound heahng for 65 
such wounds m gumea pigs is sho-wn m Fig- 
ure 3 The progress of heahng, as measured by 
wound tensile strength, is slow but defimte 
until the fourth day, thereafter there is a 
rapid nse m tensile strength until the tenth 
day, when the tensile strength remams more 
or less constant until the eighteenth day, 
which was the hmit of the experiment It is 
likely that m a given animal -with 2 wounds 
made at the same tune, the heahng of the 
wounds should parallel each other, provided 
the blood supphes are equal and that infection 
IS absent In a senes of 14 gumea pigs, each 
■with two wounds, 8 of the animals had wounds 
that had tensile strengths within 100 grams of 
each other, while 6 showed a difference of 100 
to 200 grams 
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QhttrWiMiaf dit iBeo^ tb« tiXBkieMtv 


As wen In Figure 3 the wnhnMln tested on 
to^ particular <uy Kturcred coosidenMe vari 
adion in the tensile strength of their vounds, 
•nH tht< vanabon tends to Increase as the 
mean t enrfle strength beasmes greater 'Thus, 
on the eighteoith day the readings varied 
from 350 grams to 850 grama, the range bong 
500, wMe on the first da> the range was on^ 
aji ( 9 gm. to 140 gm.) It might be anticl 
patcd that the range would be approxi- 
mately proportional to the mean, and lor this 
reason the coefficient of rarlatkm vas cal 
ciliated this b the itandard deviatian S 
(fivided by the mran If Aa the number oi 
animals tested on any particnlar day was 
few the standard deviation was computed for 

each day by the fonnola .S'— 

where Yj repreaents the separate readings \ 

X and n equals the number of 

readings. The average vahic of the coefficient 



of variation so calculated wu found to bea^i 
An estimate na of the coeffidnt 

of vanation for multfpJe wounds m engk 
guinea ^ irom animiJs that bad two vcmids 
each. The average vilne was 0.14. Tta h 
moch less than tlttt found for wounds h dif 
fersit tnlmala, and it roggesta that b gnion 
piga, mdividuala thow amsideralJc (fifereoca 
with regard to wound healmg which tie mudi 
m excess of tho« shown by a dngb tnimiL 
The cnirve for hj-alrng in 17 faidsed iLk 
wounda in dogs is shown In Figure 4. The 
curve is of ipe^ mUrest for it is very limftsr 
to that reported by Howes, Sooy and Hurry 
from the determination of the strength of er 
dsed skin wounds m dogs. The gain in teoile 
atioigth Is relatively slow until aboot the 
sfarth day when there is a rapid rise until the 
eighth day andthenagraduslgainlnstraigti 
until the sixteenth day Eight wtamdi fa * 
alngie dog were tested in pairs at 4-d*7 
vals for 16 da>’8. None of the wounds wu in- 
fected, and groady they appeared much the 
same h o we ver the differences In the strengths 
of the wounds were striking (Table I) At 
each test, except the 4-dav test, there was a 
cIlffereDce In tensile strength rangteg from 544 
grams to 884 grams. 
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tmi In Fknre j the tnlmtls (e»ted on 
any particolar da\ »boff«d conaklenble 
atKKi m the tstcde ttrensth ol their 'KonotU, 
thn MiriatKia tends to liKTCtse ts the 
tcnjfle strength become* greater Thn*. 
he eighteenth da) the readicg* \-ancd 
350 gram* to 850 grama, the range being 
on the hcit da) the range was ooI\ 
I (19 gm. to 240 gm ) It might be anbd 
d that the range would be appiod 
matcl) proportional to the mean, and lor thi* 
reason the coeffioent of i-arlation was cal 
culated this ts the standard deviadon 5 
dirided bv the mean df \* the nnraber ol 
1 on an) partlailar day was 
deriation was computed for 

the fonnola S — 

V *— I 

nu the separate readmgs \ 
t <1 w equal* the nomber of 

a\-erage value of the coefficiait 



0^ varis bon BO calculated was found to bee 71 
As eadroate was also made of the coefBoeot 
of larlation for nolUple woonds In tlo^e 
guinea ^ Irom animals that had two wounds 
each. The aiTjage lalue was a»4 Thu b 
much len than that found for wounds in dif 
fcrent animals and it snggests that In guinea 
pigs indhdduabibowconaideiabledillcrcnfei 
with regard to wound healing which art much 
in excess o^ those shown b) a amgle anrmal. 

The cnrvT for healing in *7 incised skin 
wounds In dogs b shown In Figure 4 The 
curiT b of special interest for It b very «lTnn<ir 
to that reported by Howe# Soot and Harvrv 
from the detenninatxiQ of the strength of ex 
dscd skin wounds in dogs. The gam In teosOe 
strength b relath-ely slow until about the 
sixth da) when there is a rapd rue until the 
eighth day and then a gradosJ gam in strength 
niil 0 the siitttnlh da% Eight wounds in a 
aingie dog were tested In pans at 4-da) Inter 
iwU lor :6 da)x None of the wounds was m 
fected, and grossl) tbei appeared much the 
nnv» boweiTT the diff er CD ce s lo the strengths 
of the wounds were striking (Tabk I) At 
each test, except the 4-dav test, there was a 
difference in tensile strength ranging from 544 
grams to 884 grams. 
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Fig 4 Tensile strength of skin wounds in dogs during 
healing x — x, mean cone, , mdividual wound 

strengths 


The vanabihty in a single dog is of much 
the same order as m a single guinea pig, but 
differs from animal to animal The coefficient 
of variation for wounds in a single animal was 
calculated from four pairs of wounds m one 
dog and was found to be o 17 As this is de- 
rived from eight wounds, the standard error 
IS considerably over o 04 and docs not differ 
significantly from the corresponding value of 
o 24 found for gmnea pigs The coefficient of 
vanation for different dogs was calculated to 
be o 22, which is much less than the value for 
gumea pigs of o 71 This means that the 
relative vanation of tensile strength of wounds 
in dogs is only about one-third that found in 
w ounds m guinea pigs It is to be remembered 
that the actual strength of wounds in dogs is 
about five times that of guinea pigs, so that 
the range of tensile strength in g^ams is ac- 
tually greater m the dog It is, however, the 
relative strength that is important from a 
practical pomt of view, and this is brought out 
by the coefficient of vanation 
It is obvious that in mterpretmg the results 
of any study of wound healing, this vanation 
m the healmg of multiple mased wounds m 
smgle animals, and from one animal to 
another, must be considered It also follows 
that wound healmg vanes with species 





W« 


Fig s Tensile strength of resutured wounds All re- 
{ests performed 7 days after the first test Black columns, 
onginal strength of wound, white columns, strength of 
second test. 

A number of wounds in guinea pigs, re- 
closed after the original wound test, W'ere 
retested 7 davs after the secondar}’' closure of 
the w'ounds The gams m wound strength 
over the onginal strengtli after secondary 
w'ound closure are shown m Figure 5 This 
demonstrates that resutured wounds are 
stronger In only twn wounds (not shown on 
the chart) were the tensile strengths less than 
the onginal, both of these wnunds were m- 
fected The increase m tensile strength of 
these secondanly closed wounds vaned a 
great deal, and did not bear any definite re- 
lation to the ongmal strength of the wound 


TABLE I — VARLtVTION OF TENSILE STRENGTH 
IN ItULTLPLE WOUNDS OF A SINGLE DOG 


Post 

opcrati\c 
day of 
•wound test 

No of 
wounds 
in dog 

Tensile strength 
of wound 
in grams 

Difference 1 
in 

grams 

CoefRdent 

of 

\Tiriation 


z 

350 

1 

50 i 

og 


3 

400 


3 

3386 

686 

24 


4 

1600 


5 

3143 

884 

33 


6 

3259 

16 

7 

3006 

544 

II 

8 

3550 
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As eem in Figare 3 the tested on 

any p&rtKnil&r cUy ibowed canskJeTaWe vail- 
tOon In the tensffe strength of thdr mrands, 
and this N'ariatxn tends to increase as the 
mean tenifle strength becomes greater Thus, 
on the eighteenth day the readings \-arfed 
from 350 grains to 850 grams thenmge being 
500, wfafle on the first di) the range was oolr 
aai (19 gm- to 140 gm ) It be antio 

pated that the range woukl be approit- 
matel> pro p or tio nal to the mean, and for this 
reason the coefficient of Narlatioa was cal 
culated thk is the standard deviation S 
cGrided trv the mean J/ ^ the number of 
■ ntmsln tested on an} particular day was 
few the standard devutioo was computed for 

each day b} the formula 

w her e V* represents the separate readings \ 

A and a equals the nnmber of 

readiogi. The average value of the coefficient 



of vuiaboc so calculated was focnd to be 0.71 
An estimate was also made of the coeffident 
of VBJuiioci for multiple weturtds in 
guinea from ammals that had two wounds 
eadL The avenge value was 0.44. This a 
much less than tint found for wtnmcb In dlf 
(cTcnt animals, and it suggests that in guinea 
pigs, indhiduali show consideTablc dlficrcnccs 
with regard to wound besJiEg which are much 
in excess of those shown bv a smgle »ntmsl 
The curve for beaEng In 17 Incised stin 
wounds in dogs is shown in Figure 4. The 
carre is of ipeaal interest for It is very dmn.Tr 
to that reported b} Howes, 'xey and Harvey 
from the determinatinn o( the strength of ci 
oacd iJcIn wounds in dogs. The gain in tenilk 
strength is relatixei) slow until about the 
sixth da} wha there is a ra^ nse until the 
eighth da} and then a gradual gain In strength 
mi^ the sixteenth day Qght wounds b a 
tingle dog were tested b pain at 4-da} bter 
\als for 16 da}a. None of the wounds was In- 
fected, and groaaly they appeared much the 
same however the dlfferencei b the strengths 
of the wounds were striking (Table I) At 
each test, except the 4-da\ test, there was a 
differetjce b tensile strength ranging from 544 
grams to 884 grams. 
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Fig 8 Tensile strength of skin wounds in guinea pigs, 
sutu^ with silk and with catgut — , silk mean, o — o, 
catgut mean. 


wounds sutured with catgut and silk, respec- 
tively, are real This is further supported by 
the fact that of the ii animals exarmned from 
the fourth day onward, everyone agreed, m 
that the wound closed with silk was supenor 
m strength to that sutured with catgut Assum- 
mg equal chances of catgut or silk appearmg 
supenor m any animal, the chance of the 
whole II agreeing is or approximately i 
m 1000 The conclusion would seem justified 
that, after 4 days, skin wounds sutured with 
silk were less easily ruptured than those su- 
tured with catgut m gumea pigs 
With regard to the fourth day (Fig 8), the 
observations are limited to 2 animals, but m 
both of these the catgut wound was stronger 
than the silk wound Further exammation of 
the figures suggests that this result is m fact a 
significant one, but it is madvisable to be dog- 
matic m view of the small number of ammaEL 
Group IV Recent reports by Nielson and 
Waugh have mdicated that an embryonic ex- 
tract developed by Dr Albert Fisher, of the 
Carlsberg Biological Institute, Copenhagen, 
is of value m accelerating the heahng of open 
surface wounds both in man and m expen- 
mental animals These workers measured the 
dimuushing area of the open wounds, and, by 





Fig 9 Tensile stxengtli of skm n ounds m dogs, treated 
■with epicutan — , mean of -n ounds treated ■nidi epicu- 
tan, o — o, mean of control ■wounds, 00, individual wound 
strengths 

using du Nolly’s mathematical equation by 
whidi the rate of healing might be expressed 
and its normal course predicted, concluded 
that the preparation accelerated the healmg 
by about 30 per cent The preparation^ of 
embr)mmc extract referred to is known as 
“epicutan” and is a protem derivative of em- 
bryomc tissue absorbed m kaolm powder (8) 

Because of the foregomg work, it was 
thought to be of mterest to determine the 
effect of epicutan upon wound tensile strength 
Accordmgly, the preparation was dusted mto 
12 wounds m dogs There was one control 
wound for each treated wound When the re- 
sults are considered m Figure 9, it is at once 
apparent that epicutan has no appreaable 
effect upon wound tensile strength The prep- 
aration is recommended for open surface 
wounds, and it might be said that this is not 
a fair tnal 

Group V An extract of animal spleen was 
prepared by Dr J N Davidson, physiology 
department, Umversity College, Dundee This 
splemc extract was apphed to wounds m gumea 
pigs and dogs to detenmne whether it had any 
effect upon the acceleration of wound heahng 

^Mftnuf&cttired by Messrs Lundbeck of Copenhagen under direction 
of Dr Fisher 
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It U Torth DOtm^ thtt the ftrongext vtuodt 
is the gdzus pia iren; la thlj grgop of votmdj 
rete*ted levcn oAyt *1 ter bring opened. 

Group II BecaoM of the latenit to cxiaa 
of postopenbvt woond axnpbcatioia, the 
effect of tTinilent becteri* u »CKmd cooUm- 
inAnts ms ftodied, \Miffe these orgtnlsms 
uiusUy do Dot ctose vtrand soppurttloD. it 
wu desired to find oat if they hs\T uty effect 
opoQ the wound tensile strength, OoewouDd 
in each of 13 guinea pigs wu beavQy mocu- 
Uted with a 48 hour old dextrose broth col 
tore of Suph^dococais albas, and in 8 guinea 
pigs a »imiUr culture of SactDiis lubtllis wu 
o*^ These organiinii were cultivated from 
room air There was one control woond in 
each ■rilmiL Cnlto i es were taken before 
operation from the skin and again from eadi 
wound u It wu opened by the tensiometer 
In 5 instances tbe pie-opcratii'e akin cnltnia 
wu positive for Sta^jlococcns aarcus. Only 
one wound in this grocp became Infected and 
that wu a control wou^ A mixed cnltoreof 
Staphylococcus aureos and Badlics proteui 
wu obtained. In both groups of guinea pigs. 



the cootaminnnt wu recovmd by culttor 
from the Inoculated wound 00 every day from 
the first to the fourth da> thereafter no organ 
Isna ccmJd be oblamcd by culture. In both 
the expenmeota tbe inoculated wounds were 
ali^tlv itjooger than the contio] woun^ 
altDOQgh there wu not modi to choose be 
tween the cootrol and contaminated wounds 
(Fip. 6 and 7) It woold appear that mBd 
wound iafwllm hu a famraUe effect upon 
woond tensile strength. It b of interest to 
note tbe low tensOe strength of the infected 
control wound (Fig 7) 

GrtupjII In a series of 14 guinea pigs, one 
wound wu sutured with two Interrupt^ ISo 
00 (BnL Pharm.) 20 day chromic catgut su- 
tures, while another wound in etch animal 
wu closed with two Interrupted fine sHk su 
tores. HTsen the results gh-cn in Figure 8 are 
CDsnpared it b suggested that the catnt b 
mlightly Euperior to the silk for the fi^ 4 
dan inferior on subsetpait daya. In the 
light of the great vaiiabflity of wound hcaUng 
In nonnal womida, It would seem deslrahle to 
examine the figures from a statbtical point of 
view By me oi tbe coeSdeat of rariatioo 
(0.X4) for two wounds In i animal an estimate 
wu made of the standard error of the dif 
ferences of the two wounds in each animal, 
and from thb the probahOIty P wu ob- 
tained that the differences greater and eooil 
to the obsmod ones should have occnired by 
diance. ThevaJoe.F however wu/emndto 
be less th«n 1/50 which confirms the 000 
dusion that the differences between the 
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wounds sutured with catgut and silk, respec- 
tively, are real This is further supported by 
the fact that of the ii animals examined from 
the fourth day onward, everyone agreed, m 
that the wound closed with silk was supenor 
m strength to that sutured with catgut Assum- 
mg equal chances of catgut or silk appearing 
supenor m any animal, the chance of the 
whole II agreemg is or approximately i 
in 1000 The conclusion would seem justified 
that, after 4 days, skm wounds sutured with 
sfik were less easily ruptured than those su- 
tured with catgut m gumea pigs 
With regard to the fourth day (Fig 8), the 
observations are limited to 2 animals, but m 
both of these the catgut wound was stronger 
than the sfik wound Further exammation of 
the figures suggests that this result is m fact a 
significant one, but it is madvisable to be dog- 
matic m view of the small number of animals 
Group IV Recent reports by Nielson and 
Waugh have mdicated that an embryomc ex- 
tract developed by Dr Albert Fisher, of the 
Carlsberg Biological Institute, Copenhagen, 
IS of value m acceleratmg the healmg of open 
surface wounds both in man and m expen- 
mental animals These workers measured the 
dimimslnng area of the open wounds, and, by 


Imu VweninCra. 



using du Nolly’s mathematical equation by 
whidi the rate of healmg might be expressed 
and Its normal course predicted, concluded 
that the preparation accelerated the healing 
by about 30 per cent The preparation^ of 
embryomc extract referred to is known as 
“epicutan” and is a protem denvative of em- 
bryonic tissue absorbed m kaohn powder (8) 

Because of the foregomg work, it was 
thought to be of interest to determine the 
effect of epicutan upon woimd tensile strength 
Accordmgly, the preparation was dusted mto 
12 wounds m dogs There was one control 
wound for each treated wound When the re- 
sults are considered m Figure 9, it is at once 
apparent that epicutan has no appreaable 
effect upon wound tensile strength The prep- 
aration is recommended for open surface 
wounds, and it might be said that this is not 
a fair tnal 

Group V An extract of animal spleen was 
prepared by Dr J N Davidson, physiology 
department. University College, Dundee This 
splenic extract was apphed to wounds m gumea 
pigs and dogs to detemune whether it had any 
effect upon the acceleration of wound healmg 

of’m «„d„<U,ection 
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Fi( a ToO* am|tk ei tUa ooKb !■ pifaet pin. 
traUad ipMc «nct — , md* CTstcd «Eh 
^Jeak extnct o— o, cwtnl aou 


A ooQiidentioa of the cesoha from wotmds (n 
8 guinea pigs (Fig 10) shoin that there wma 
little difference between the tretted aod the 
untreated woonda, except that the q>(eiuc ex 
tract treated wounds old reveal a teodciK^ 
for a gam In tensile strength to be more rapid 
than In the control wounda The treated 
wound* m dogs, however did show adlfferencc 
from the untreated wounds (Fig ii) In a 
instancce the control wound was itrooger than 
the extract treated wouikI, while in 8 Instancei 
the re\-erse was true, ^licn one perform* a 
statistical anal\'iis of these hroret one hods 
that this figure (8 out of 10) cannot be le 
gaidtd as vet) ognlfianl. The same condo* 
DOQ b arrived at by the use of the coefficient 
of N-axiation to calculate the expected vmrlatkm 
b> pain and compare those with the dU 
ference* actoally Obeerved There Is about one 
chance in twentj fi\T of differences equal or 
greater than the observed arising We may 
condude that ^hc eiperSnenls in the case of 
the dog vfcmixls suggest that the apfdication 
of splmic iitract promotes wound bealmg aa 
measured b\ thetensfleitrcngthoftbewounds, 
but further work b required to piuiT that fact. 



Fk Tab Kmcdli of lUa aokfa in dn, 
toud Itb «tacl. — atnd* tnaud ka 

^>k>k cartel, e— o, cDotnf wwad* 00, mUrUol 
wtd nmialJn. 

AXALTTI3 07 8TTO\ 

There b little bdkilkn lor geoenluatloos 
on eiperuBents such u the foregcpfng for they 
have to be enloated on their face value and 
it b also to be remembered that they are on 
anlmab and not on man It b, howrver of 
interest to pcant out again the Important fac 
tor of vanatioa In hesling In imfividoaJ ani 
mall, and in anlmab with multiple wotmds. 
Thb b knowledge thwi b of paranxMmt in>- 
portaoco in any study of wound healing The 
lactof of varblton should hold true for open 
wounds as wefl as for Indsed wounds 

The gain In tensile strength of secondarily 
closed wounds emnddes with the dimcnl ci 
pedcoce of many (4) that disrupted wounds 
teal remarkably well if the potimt survives. 
The {act that the contaminated wounds did 
wen and the organisms dbtppcared ripidlr b 
Dot sali'e for the surgeon s consdeoct oat 
merdy another indkabon of nature s ability 
to protect. 

Catgut verrus ^Ik has kmg been a subject 
of dispute between the advTxaUei of each. Here 
sQk was shown to be enperktr to catgut as a 
■kin future in gmnea pl^ The actual tensile 
strength of the suture material did not enter 
as the sutures were removed before the woonds 
were tested. The reaction of the tbsoei to cat 
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MALIGNANT LESIONS OF THE CECUM AND 
ASCENDING COLON 

CHARLES W MAITJ, SLD FA.CS wid W RANDOLPH t fn'FT ArF ij \ t n 
Rodboter bCfloaota 


R esection of the ©i the 

coloo Including the cecum a the 
Tyajlal proceduie ol ^Ice fat a 
^ VEiletv of patbologictl oonditloo* 
’Kblch tSttX thu partiaiUi wgmtnt of the In 
teftine. The most common of tbeie b * mnttg 
Titsi ksWQ. 

The buu for thli fttndy U a •enea of 8S5 
OM* of mjJlgQint lektns of the cecnm and 
aacending colon In which operation was per 
formed al the Mayo Clink in the j-ean 1907 
to 19^8 Indoslve.* These consdtate ahool 80 
per cent of all the maCgnant lesioos of the 
ceann and asceodinA cokn seen in thb period. 
Casea in which the lesion wu ntoated in the 
bepatk flexure of the colon were included but 
not those In which the lesion was dlrul to the 
hepatic flexure In 358 or 40 per cent, of the 
cases the lexioa was situated In the cectnn and 
In 537 or 60 per cent it was situated In the 
ascending cokm mdodiag the hepatic flexure. 
In 795 of the S85 cases or per cent, the 


The percentage of surgical cases of m«lig 
nant lesions of the cecum and ascending colon 
in whidh nonpaHlativT resection could be at 
te mp t ed has remained rather coriitant in tl* 

jaytajscD\rrtdbythls study althoughbthc 

MSt 5 j’ean there has been about a 3 per cent 
moeaae b the cases b which this was posdbfe 
This may be accoonted for not only irt «»sri ffT 
disgrtoars but also by improvements b auxil- 
iary surKkaJ technique. 

In order to determine the relative frequenej 
ol mahgaant kskes of the ceann and asccnct- 
bg cciilon and of other segments of the Urge 
btestfae, we studied the histories of all cases 


b which operatiaD for malknant lesions of the 
Urge btestbe, bdodlng the anal anal, was 
performed at the dime b the rears 1907 to 
193S, bdus\'e The cases in whkh the lesbn 
bvolved the ceaun or ascendlnn coloo com 
prised 30 per cent of the cases Lq which the 
mvolTHDent was proximal to the termination 
of the ilgiDofd and is per cent of the entire 


operative procedures performed were not cura 
tive b purpose the^ bduded, for Instance, 
exploration arid blopi) paHUtlve fleocolos- 
tom) cecoftom> and fleoftoai) Alto In- 
duded in this group are a few cases In whldi 
paHUtive resection was perfonoed fa the pres- 
ence of extensive metastatic favolvTinent ol 


group ol cases 

This miew is based on the tmsmatkm of 
the operative experience of a rather Urge 
groap of different surgeons. Howm-er the 
group was thought to be su£&dently bomogc 
oeoui to permit ua to mahe a detailed statlfti 
ol study of certain aspects of the problem. 


the hmph nodes or Ifver 

In 590 or 67 per cent, of the 885 cases, re 
section was pmeermed with a view to awe. 
This U worth) of note because nonp a Tl istlve 
r esec tion Is attempted b only about 50 per 
cent of cases of niaJlgnant leBons of the left 
half of the ivibin fa which surgical treatment U 
emplojTd. In 147 of the 590 cases the lesion 
was sftuated b the cecom and b 343 ca*es It 
was b the ascending cdIoil 


Fnn tW DmriM W Sestrr tbaUcToOtK 


• Um tkrwn <4 l iM to y tad Uidical 


SttiMio w lb* Ucr* 


AOS Aim SEX 

In this series of the age incidence was 
somerwhat ■h-nllir to that of camnocoa situ 
ated eUrwfaere b the body (Table I) In ro, 
or s 3 per cent, of the 885 cases the patienU 
srere less ih»n 30 )-cari of age b 14 of the jo 
cases the leskn was b the cecum. 

The tmocesslop of the surgeon that card 
ooma which affects yotmg people Is more 
malignant that which affects old people 
was supported bv the results of a ca l cu lat i o n 
of the 5 jTsr lurvivtl rate. For the patioiti 
ICM i>i»n 40 yeara, the 5 year survival rate was 
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54 per cent and for the older patients it was 
58 per cent Deaths from all causes are m- 
cluded for these calculations Smce older peo- 
ple have a general death rate higher than 
younger people, correction should be made for 
the higher rates of the older people from other 
causes than cancer, if the true contrast so far 
as cancer is concerned is to be seen When 
these survival rates were corrected for the nor- 
mal death rates from causes other than cancer 
m the respective age groups, the 5 year sur- 
vival rate for patients less than 40 years, ex- 
clusive of deaUis from other causes than can- 
cer, was found to be 55 per cent, and that for 
the patients 40 years or more of age was 66 per 
cent This mdicates a greater virulence of 
malignancy among the younger group 

RELATION OE MORTALITY RATE TO THE 
SURGICAL PROCEDURE 

The gross hospital mortality rate for the 
entire senes of 885 cases was 23 5 per cent 
These cases include those m whidi o^y a pal- 
liative procedure was earned out as well as 
those in which it was possible to carry out 
resection with the object of cure AH deaths 
in the hospital are included, regardless of the 
cause of death or the time that had elapsed 
smce operation 

In general, which is safer, a one stage or a 
two stage resection of the cecum and ascend- 
ing colon? Most surgeons consider a two stage 
operation the safer procedure from the stand- 
pomt of operative mortahty, and statistics 
from vanous hospitals and chmes seem to 
bear this out Ransom recently rejiorted a 
mortahty rate of 32 per cent for one stage 
resection, in contrast to a mortahty rate of 20 
per cent for two stage operations AHen (i, 2) 
reported a mortahty rate of 20 5 per cent for 
one stage resection m 73 cases of caremoma of 
the right portion of the colon and a mortahty 
of II per cent in 18 cases in which a two stage 
procedure was performed 

Pemberton and IVhittaker reported a senes 
of 46 consecutive cases, m 8 of which smgle 
stage procedures nere performed and in 38 of 
which tno stage procedures were performed 
In addition to the 46 cases, there were also 5 
cases in which ilcocolostomy was performed as 
the first part of a ti\ o stage operation In the 


TABLE I —AGE AND SEN OF PATIENTS TREATED 
SURGICALLY DURING 1907 TO 1938, IN- 
CLUSIVE 


Age years 

]>3ion in cecum j 

Lesions m 
ascending colon 

Patients 

Per cent 

Patients 

Per cent 

a- 9 

I 

03 

0 


10-19 

S 

I 4 

0 


20-39 

« 

3 3 

6 

1 I 


« ! 

9 2 

54 

10 2 

40 - 4 P 

69 j 

IQ 3 

101 

19 3 

50-SP 

ti 7 

32 7 

151 

38 7 

60-69 

W 

77 7 

X 73 

378 

70+ 

a6 

7 3 

43 

So 

Totui 

3 S 8 

too j 

577 j 

100 

Youngtsl patient 

6 j’cars 

23 years 

Oldest patient 

79 years 

84 >'ears 

Mean age 

1 53 7 7^ 

5 S 7 yii 

Males 

1 218 

609 

1 330 

676 

Females 

140 

3 Q X 

1 IQ 7 

1 a--! 


38 cases m which the two stage resection w'as 
performed there were 2 deaUis, a mortahty 
rate of 5 2 per cent, there were 2 deaths m the 
5 cases m which ileocolostomy only was per- 
formed as the fiirst of a two stage procedure 
In the total group of 43 cases m which two 
stage resection was contemplated, the mor- 
tality was 9 3 per cent In the 8 cases m which 
a smgle stage operation was performed, there 
was I death With good reason, Pemberton is 
an advocate of the two stage method of resec- 
tion of the nght half of the colon 
Harvey, however, advocated the one stage 
procedure and, m 1934, reported 18 cases of 
caremoma of the cecum in which operation 
was performed with a mortaht}" of 1 1 per cent 
Stone and McLanahan (1939) advocated a 
one stage procedure whenever possible and 
also an aseptic type of end-to-end anastomo- 
sis Jones advocated the use of an end-to-side 
anastomosis when a one stage resection is ear- 
ned out Lahey advocated a modified Miku- 
licz procedure with staggenng of the proximal 
portion of the ileum for removal of malignant 
lesions m the nght portion of the colon He 
said that this tj'pe of operation obnated the 
danger of leakage and pentoneal contamina- 
tion 
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R esection oI the right h*ll oI the The pmtauee ol Rirgical cuet of nolic 
ojlon, mdodfng the cecum, b the oent V:ric»i<i£ thectcmaend isomiibg cok® 
•amc*! procedure of choke b a fn whidi nonpaniatiw roectioo could be at 
varietj of patboJoglal oondltfem* tempied hu rtmaloed rather cooaUat b tie 
•which affect thj* particular »cgment of the b- 3 J yean covered bvthaftndj althougbbtie 
tatine. The mortconirDOQof tbeae bamaltf past s >-ean there ba» been about a 3 per cent 


naut ksioa. 

The basis for this stud} b a aerks of SSc 
cases of msllgnant leswos of the cecum and 
asceiKlmg colm in which opaatsoo was per 
fonned at the iIa\*o Clinic ia the ^•e■r» 1907 
to 193d bdusfve.* These cuttsdtute about 80 


mcrease b tie csisesb which this was poadbfe. 
This roaj be accounted for not onlv eariier 
diagnosis but also b> bipcovonents m luxfl 
biy surgical lechnlqne. 

In order to determbe the relative freqoeocy 
of malignant lesions of the crann and ascend- 


per cent of all the maffgnant leakros of the log colon aikd of other segments of the large 
cecum nad laceodmg cobn seen b this period, btestbe, we stodM the bisb^ of all cases 
Cases b which the lesion was ctnated b the bwhlchoperatbnfor mahgaaotteskosof the 
hepatic flexure of the colon were bebded but large bte^e, Lodixlbg the an«l wu 
not those b which the lesion seas distal to the performed at the dbk b the j-eaa 1907 to 
hepatic flexure. In 358 or 40 per cent, of the 1938 bduavt. The cases b whkh the lesion 
cases the lesson sru ectnated hx the cecum and bvulved the c g « rm or aacendme colon coov 
b 537 or 60 per cent it was slraated b the pnsed 30 per cent of the casa ra whkh tie 
ascending colon, bdodbg tie hepatic flexure. ms'oK'ement was proximal to tie temmutloa 
In 295 of the 5S5 cases, or 33 per cent, the of the sigmoid and 13 per cent of the entire 
opCTatlveprocednresperformedwneootcura group of case*. 

tlve b purpose they tadoded, for bstaooe This review is based on the summation of 
explorauon and bk^m palUatfve Qeooolos- the operatic experience of a rather large 
tomv croostomv aJid ncostoni> Also b group of different surgeons. However tie 
duded b this group art a few case* b whkh group was thought to be toffidcnllT bonsogt 
p*IU*tire reseetbn was performed in lie pre»- neons to peonil os to make a detailed itatisti 
ence of extensive metastatic favolrement of cal stud) of certab a^)ects 0/ the probJem 

tlMvmpl.D.^<,rlnY AOE AM raA 

In 590 or 67 per cent, ol the osj case*, re 

lectwa was performed with a liew to ciUT. In this series of cases the sge bodence was 
This Is worthy of note because DOopaJlutivc iomewhat shnUir to that of cardnoma situ 
resecti o n b attempted in onlv about 50 per ated dsewhere b the bod) (Table I) In so 
cent of cases of malignant Vetdons of the left or 2 3 per cent, of the SSs cases the patients 
half of the colon b which sorgiad treatment 11 were less than 30 years of age b 14 of the 10 
ciDplo)‘cd. In *47 of the 590 cases the icsioo cases the kskm was b the cecum, 
was situated b the cecum and fa 343 cases It The bipresrion of the surgeoci th^ card 
was b the ascendbg colon noro* ^ch affects young people J* 

riwBtuom*-«^5*jw*T twUijoCtok. maligiunt than that whkh affccts oU peopk 


I of the 5 year survfraJ rate. For the patients 

less than 40 yean, the 5 year sumval rate was 

69* 
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54 per cent and for the older patients it was 
58 per cent Deaths from all causes are m- 
cluded for these calculations Smce older peo- 
ple have a general death rate higher than 
younger people, correction should be made for 
the higher rates of the older people from other 
causes than cancer, if the true contrast so far 
as cancer is concerned is to be seen When 
these survival rates were corrected for the nor- 
mal death rates from causes other than cancer 
m the respective age groups, the 5 year sur- 
vival rate for patients less than 40 years, ex- 
clusive of deatlis from other causes than can- 
cer, was found to be 55 per cent, and that for 
the patients 40 years or more of age was 66 per 
cent This indicates a greater virulence of 
malignancy among the younger group 

RELATION OF MORTALITY RATE TO THE 
SURGICAL PROCEDURE 

The gross hospital mortahty rate for the 
entire senes of 885 cases was 23 5 per cent 
These cases include those m which only a pai- 
hative procedure was earned out as well as 
those m which it was possible to carry out 
resection with the object of cure All deaths 
m the hospital are mduded, regardless of the 
cause of death or the time that had elapsed 
since operation 

In general, which is safer, a one stage or a 
two stage resection of the cecum and ascend- 
mg colon? Most surgeons consider a two stage 
operation the safer procedure from the stand- 
pomt of operative mortahty, and statistics 
from vanous hospitals and dimes seem to 
bear this out Ransom recently reported a 
mortahty rate of 32 per cent for one stage 
resection, m contrast to a mortahty rate of 20 
per cent for two stage operations Allen (i, 2) 
reported a mortahty rate of 20 5 per cent for 
one stage resection in 73 cases of caremoma of 
the right portion of the colon and a mortahty 
of 1 1 per cent m 18 cases m which a two stage 
procedure was performed 

Pemberton and Whittaker reported a senes 
of 46 consecutive cases, m 8 of which smgle 
stage procedures were performed and m 38 of 
which two stage procedures were performed 
In addition to the 46 cases, there were also 5 
cases m which ileocolostomy was performed as 
the first part of a two stage operation In the 


TABLE I —AGE AND SEX OF PATIENTS TREATED 
SURGICALLY DURING I907 TO 1938, IN- 
CLUSIVE 


years 

1 Lesion in cecum 

1 Lesions in 

1 ascending colon 

Patients 

j Per cent 

Patients 

Per cent 

£>- g 

1 

1 

0 


lo-ig 

S 

1 I 4 

0 


40--12Q 

8 

2 2 

6 

I I 

30-30 

33 

g 2 

54 ! 

10 2 

40-49 

6p 

:P3 

1 

loi 1 

ig 2 

50-59 

1x7 

32 7 1 

^51 1 

28 7 

6 o~ 6 g 

09 

27 7 

173 

37 8 

70+ 

26 

7 i 

42 

8 0 

Total 

358 

100 1 

537 i 

TOO 

Youngest patient 

6 years j 

23 years 

Oldest patient 

70 years 

84 years 

Mean age 1 

53 7 

SS^yrs 

Males 

218 ] 

60 9 1 

330 j 

62 6 

Females 

140 1 

30 I i 

107 

374 


38 cases m which the two stage resection was 
performed there were 2 deaths, a mortahty 
rate of 5 2 per cent, there were 2 deaths m the 
5 cases m which ileocolostomy only was per- 
formed as the first of a two stage procedure 
In the total group of 43 cases m which two 
stage resection was contemplated, the mor- 
tahty was 9 3 per cent In the 8 cases m which 
a smgle stage operation was performed, there 
was I death With good reason, Pemberton is 
an advocate of the two stage method of resec- 
tion of the nght half of the colon 
Harvey, however, advocated the one stage 
procedure and, m 1934, reported 18 cases of 
caremoma of the cecum m which operation 
was performed with a mortahty of 1 1 per cent 
Stone and McLanahan (1939) advocated a 
one stage procedure whenever possible and 
also an aseptic type of end-to-end anastomo- 
sis Jones advocated the use of an end-to-side 
anastomosis when a one stage resection is ear- 
ned out Lahey advocated a modified Miku- 
hez procedure with staggermg of the proximal 
portion of the deum for removal of mahgnant 
lesions m the nght portion of the colon He 
said that this type of operation obviated the 
danger of leakage and pentoneal contamina- 
tion 



TOO SURGER\ C\'VECOLOG\ AXD OBSTETRICS 


One of the mcrtt Important of 

one »tagc u compared to the nro fta^ reiec 
tion of the colon In caaet of neoplann In crar 
opimooconccna the factor of time. It b rea 
•onabic to lappose that the longer a malignant 
Icsioa remaloi in the body the greatoli the 
mk of eitensnr metastajb which wQl ptt 
dude resection 

One of u* (C. il ) has performed one 
stage resection of the right portion of the colon 
In an an Indusve series ot 49 up to and 
indudlng 1939, with a bo^ital mortaflt> rale 
figured rtgaLTdleia of lime or catae of 1 1 1 per 
cenL In the tame period of time, a two alage 
resection was performed In 8 caaes in thU 
group I death occurred after completfon of the 
second stage of the operation ana 1 deaths oc 
curred following an fleotransverae coioatomf 
Id fairness to the two stage resection how 
e^'e^ it must be stated that In the cues ae 
lected for thb tvpe of opentasa the oxidltiao: 
aru more serioos, an Important point to be 
kept In mind 

Until the present report, no large series of 
cases of malignant lesions of the anH 
ascending colon bu bees presented for com* 
pariaoo as to opertUi'e procures and results. 
Of cDorse, a review of rttch a large series u b 
Indodcd b the present report b made possible 
only by Including the cipericnce of irmal 
sorgeons who have differed among themselves 
u to the advantages of different typa of oper 
atuoa It does not take into account the ad 
vantages of imprcrved pre-operatnr and post 
operative care charsctcrutic of recent yeait. 
Id the 590 cases b which operations were car 
lied out with a view to cure, there woe 315 b 
wbch a one stage reseebon wu performed, 
J46 in which a two stage pcocedore wu ntl 
arwl 39 In which more than a two stage 
proced ore wu employed. A review of the hos- 
pital roortalltj for this entire group would 
to Indicate that the one stage resection 
has an ad\u3tage over the two rtan proce 
dure as the one stage resection resulted b a 
hospital mortality of »3 * per cent u com 
parri with a bo^tal mortafity rate of rS 9 
per cent for the two stage procure 15 per 
cent after the first stage and 13 9 per cent 
after the second stage. In the group of 29 
cases b which resection was petfonued ta 


more than two stages, there were 10 deaths b 
the hospital 

case in wbch death has occurred b the 
hospital has been elimbated regardless of 
how loQg after the operation It occurred or the 
cause of death. There b no btcntlon b pre 
senting the general mortallly figures to depre 
cate any bdriddnal s surgical method beta u se 
it b evident that the li>dl\'idual surgeon mav 
master a method and obtab results which wdl 
justify the method b spite of what ma\ ap- 
pear to be a condemnation b tbe general 
picture. 

In considering the hospital mortahtv rate 
for one stage operations from tbe viewpobt of 
type of anastomoib, It was found tnat the 
hcwpita] mortabty rate was 33 7 per cent b 
cases b which a side to-sidc anastomosb was 
dotK, 334 per cent b cases b which an end 
to-«ide anastomosis was performed, and 19.3 
per cent in cases m which an end to-end aota- 
tomcab was done Because of the technical 
difficulties, It b often Impossible to carry out 
an end to-^ anasicaricaa, hot it apparently 
b the procediTTe of choice when It can be ac 
comnibhed. Cotnparbon of the 5 year tur 
NdTiJ catci for the one stage and two stage 
types of resection tberwed a ptisU advantage 
b favor of tl« one stage t\pe after s years 
even with the hospital nxsrUGtT disregarded. 
The s year survfval rate b caaes b which tbe 
one stage procedure was used was 57J per 
cent as compared with 55 3 P**" ““I 
two stage. Although the difference b small 
and iTiu»t be viewed as tentative untfl an even 
larger series of cases can cstablisb tbe survival 
rates, it b bteresting that b thb total senes 
of cases the one stage opention b advantage- 
ons both so far as the bixaediate bocpital mor 
talltv b cDncemed and also so far as the 5 year 
survival of those who withstood the operation 
auccessfollv b coocerned 

A review of the hospital roortalhy accord 
bg to the age of the patient confiraed tbe 
general bipcesiion that mortality U very defi 
mtcly greater as the a« of ttw patiait b 
creases. While the bos^tal moitsiity for the 
whole group of patients who were subjected 
to operation with a \-iew to cure was sy.6 per 
cent, that for the bdividuab leas than 40 
years of age was only 14 7 per cCTt, that for 
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individuals between 40 and 60 years was 210 
per cent, while the mortahty rate for individu- 
als more than 60 years of age was above the 
average rate and increasingly so for mdivid- 
uals more than 70 years of age In cases m 
which the value for the hemoglobm was less 
than 7 grams per 100 cubic centimeters of 
blood the mort^ty rate was 36 8 per cent, m 
cases m which the value was between 7 and 
12 grams the mortahty rate was 28 i per cent, 
and in cases m which the value was more than 
12 grams the rate was 22 3 per cent Simi- 
larly, m cases m which the erythrocyte count 
was less than 3 5 million per cubic millimeter 
of blood the mortahty rate was 39 5 per cent, 
as contrasted with a mortahty of 16 7 per cent 
m cases m which the erythrocyte count was 
more than 4 5 nulbon In 97 patients in 
whom there was a perforatmg lesion, the 
mortality rate was 29 9 per cent, this as con- 
trasted with a mortahty rate of 24 7 per 
cent m those patients in whom perforation 
had not taken place 

MORBIDITY ASSOCIATED IVITH ONE STAGE 
AND TWO STAGE RESECTION 

In cases m which a one stage operation was 
performed 49 per cent of the patients spent a 
total time of less than 20 days in the hospital 
and 43 per cent spent between 20 and 35 days, 
the average was 21 days In cases m which a 
two stage resection was performed, 22 per 
cent spent a total of between 20 and 35 days 
m the hospital and the rest spent more than 
35 days m the hospital, the average was 45 
days Only 8 per cent of patients subjected to 
a one stage resection were m the hospital more 
than 35 days, 78 per cent of those who under- 
went a two stage procedure spent this length 
of tune m the hospital In addition, one must 
also consider the fact that m more than half 
of the cases m which the two stage procedure 
is used the patients must spend time, some- 
times a considerable penod, m the hospital 
between the first and second stages of the 
operative procedure In the cases in which a 
two stage resection was performed, 13 per 
cent of the patients were out of the hospital 
for 20 to 34 days between the stages and 13 
per cent were out of the hospital for 35 days 
or more 


THE QUESTION OF ILEOSTOMY 
It often has been stated that an ileac stoma 
made proximal to the site of anastomosis acts 
as a safety valve which prevents distention of 
the mtestme with gas and fluid and thus tends 
to prevent leakage and subsequent peritomtis 
Our study indicates that ileostomy is an 
added hazard which mcreases the operative 
mortahty Ileostomy was performed m 98 
cases In all of these cases the Witzel method 
was used The mortality rate m the 98 cases 
was 6 per cent higher than it was m the cases 
m which enterostomy was not performed 
Ransom found that the mcrease m the mor- 
tahty rate in cases m which ileostomy is per- 
formed usually is due to general pentomtis or 
severe infection at the site of the mcision, 
which often results m a persistent fecal flstula 
He concluded that performmg an enterostomy 
is not only unnecessary but unwise Our find- 
mgs have led us to the same conclusion 

ONE STAGE RESECTION 

In the majority of cases m which resection 
of the colon has been performed for mahgnant 
lesions of the cecum and ascendmg colon by 
one of us (C W M ), a one stage procedure 
has been employed and an end-to-side ileo- 
transverse colostomy has been performed 

PROGNOSIS AND FURTHER STATISTICAL 
ANALYSIS 

At present the most satisfactory method of 
determimng prognosis m the mdmdual case 
of malignant lesion of the colon, rectosigmoid, 
rectum, and anus is the combmed apphcation 
of Broders’ method of gradmg of mahgnancy, 
which IS based on the dedifferentiation of 
cells, and Dukes’ (4, 5) classification of such 
neoplastic growth, whidh is based on the mural 
penetration of mahgnant cells 

Sunpson and one of us (C W M ), m 1939, 
reported on the effect of mural penetration of 
caranoma cells in the colon The work was 
based on an exammation of 1 20 carcinomas of 
the colon Dukes’ (4, 5) method of classifica- 
tion was modified to fit growths situated above 
the rectosigmoid and at the same tune the 
growths were classified accordmg to Broders’ 
method of gradmg It was concluded that the 
deeper the carcinomatous penetration, the 



701 


STOGER-i GYKECOUX;\ AND OBSTITOICS 


TABLE IL— ClADE OT UAUCCtAlkCY 



prtter 'wii the probahUitj* o( Invotroatnt of 
hinph noda tnd the greater iris the prob- 
tbilitv that the growth would be of t hktologi- 
aU gride of malignancy litewiae, the hlgha 
the histologmal gride of malignancy the 
deeper la muril penetration Hkelv to be found, 
and the more likdy ft it thiii l\mph noda will 
be invoIvetL However these firtoa were 
found to operate Independently to i certain 
degree In t^t for any daM of (aetriLion the 
prognotli b poorer the higher the huttological 
pide of mihgoancy ilnmady for any birto- 
logicil grade of nullgnancy the deeper the 
paetiatioQ the woree the prognocu. The 
ffloit pfcdae prognocis It obtain^ if Poka 
(4) method of cUarffiatfoB of moral peoetra 
tion b combined with Broden bbtdoglcal 
grading of malignancy 

Doa the ctuatloa of the laloo haw aoy 
Influence on the grade of millgn*-pcy? If w 
what u the ttatos of the cecum and right half 
0! the colon In nch a condderattoo? In both 
the cecum and the asceodiQg colon one of the 
moat typical fatora of rnalignant latons b 
the hi^ percentage of turnon which have a 
krw grade of malignancy WhOc turnon which 
have a high grade of mallgnanc) do occnr and 
in a percentage greater than In the left por 
tion of the cdon, rectougmoid, rectum, and 
■niw, analyib of the in whkh Btodeta 
ichcme of grading was used (Table H) shows 
that 65 6 per cent of the cardnomas in the 
cecum and 64-* per cent of the tunjois in the 
ascending colon were grade r or 3 ClaMificB 
two of these tumors ^ Pukes system would 
in aD Hkelibood be of additional viloc, bnt 
an insufficient number of neoplasms fn thb 
present series of cases were cla t a rf i rd by thb 
method to wirrant inalysb. 

Docs the grade (according to Broders das- 
lificatjon) have any influence on the percent 
age of m which metastatic Involvement 


TABLE m,— OEADE OT U-AUCfAXCY AKD 
MeTATEAlO TO filtTH KODES 



of lymph node* b present? llttaitatic in 
Toivement erf lymph nodes was noted In 38 per 
cent of the tot^ number of cases In thb sem 
it was present la jr per cent of the cases la 
whkh the lesioo la^ved the cecum and In 36 
per cent of the ascs in whkh the lesioo in 
TOlved the ascending colon Thb percnitage 
of metastasb b higher than It b for the rest of 
the large Intestine. In those cases In which 
the grade of malignancy was detennined hbto- 
logically there was a progrtashr fa crease fa 
the laodence of favolvmnent of lymph nodes 
as CBK passes to the higher grado of 
nancy (Table m) The hioph nodes were 
involved fa only ss per cent of the cases in 
whkh the leiloQ was grade 1 whereas they 
were favoK-ed fa 59 per cent of the cases fa 
srhkh the lesions were grade 4. Thb brings 
out the corrdatioii between the degree of ma 
ligoancy as it b determined by nbtologkal 
examfaatioo and as it b manifested by meta 
atatic ioToivezneiit. Metastasis to t£e livei 
was noted by the surgeon In ooJv 10 per cent 
of the cases. 

It has been noted that when spread of a 
malignast growth begins through lymphatic 
ftinTwia, the nearest lymph nodes are usually 
the first to be favolved. NdlherradifaToW-e- 
ment of lymph nodes adjacent to the tmaor 
not even mN'^vanent of l>Tnph nodes deep 10 
the mesentoy of the right colon should pre 
dude resection of the maticnant lesion. 

In a recent review of the IjTnphatk da- 
tributioii of the colon and rectum Looney 
stated that there are coaiparatl\-el) few Ijinpii 
nodes along the ascending coloo and those 
that are present He along the medial margin. 

The lymphatic vessels of the appendix, cecum, 
asceodliig colon hepatic flerore and the right 
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TABLE IV — SURVIVAL RATES IN CASES IN 
WHICH OPERATION WAS PERFORMED WITH 
A VIEW TO CURE 


Period after 
leaving hospital 

Patients who 
survived 

1 operation* 

Survived beyond 
indicated pi^od 

Number 

Per cent of 
traced patients 

Total 

1 

Traced 

S years 

303 

sgS 

170 

57 0 

10 years 

235 1 

3ig 

104 

47 5 

15 years 

155 1 

150 

56 1 

37 3 

30 years 

91 

88 

23 

25 0 


FIVE YEAR SURVIVAL RATES 



Patients who 
suivnved 
operation* 

Lived s or more years 
after leaving 
hospital 

Total 

Traced 

Number 

1 Per cent of 

traced patients 

Cecum 

127 

12s 

67 

53 6 

Ascending colon 

17s 

173 

103 

59 5 

Total 

302 

3 q 8 

170 

57 0 


♦Inquiry is of January i igjg The 5 >*eir group comprises the pa. 
tients opented on s years or more pnor to the time of Inquiry, that Is 

or earlfer the to year group comprises those operated on in igtS or 
earlier and 10 forth 

two-thirds of the transverse colon follow, m 
general, the distnbution of the supenor mes- 
entenc artery and end in the supenor mesen- 
tenc lymph nodes whence the lymph passes 
through the gastro-mtestmal trunk to the 
cistema chyh Raiford stated that the lymph 
supply to the cecum and nght half of tlie 
colon IS not abundant because this portion of 
the bowel is primarily concerned with the 
absorption of flmd Despite these facts, it has 
been the observation of one of us (C W M ) 
that the lymph nodes of the nght pnortion of 
the colon are efidaent m mamtaimng within 
themselves metastatic deposits for a long pe- 
nod without permittmg more distant spread 

SURVIVAL RATES 

A word IS in order about the way in which 
the calculation of survival rates was made 
For each survival rate, the patients who were 
operated on the requisite number of years 
pnor to the time of mqmry (which was as of 
January i, 1939) were first selected That is, 
for the 5 year survival rate the patients oper- 
ated on m 1933 or earlier were selected, for the 
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Years after leaving hospital 

Fig I Survival rate m cases in a hich resection M as per- 
formed with a view to cure 

10 year rate, those operated on in 1928 or ear- 
lier were selected and so forth Obviously, 
therefore, the 5 year rate was calculated on the 
basis of a larger number of patients than the 
10 year rate, the 10 year rate on a larger num- 
ber of patients than the 15 year rate Only 
the patients traced for the requisite number of 
years were mcluded m the calculation For 
mstance, of the patients operated on 10 or 
more years before the date of mquiry, that is, 
m 1928, or earher, only those who were traced 
for 10 or more years were utilized m the calcu- 
lation of the survival rate Hence, a patient 
who had been operated on 10 years pnor to 
the time of mquiry but traced for only 6 years 
after operation and livmg at that time was 
mcluded as traced for the 5 year calculation 
but was considered untraced for the 10 year 
calculation 

An exhaustive effort was made to trace all 
patients When patients were delmquent m 
answermg the routme follow-up letter, the 
local health departments, vital statistics bu- 
reaus, and so forth, were consulted to learn 
whether any record of death existed In the 
end, only a small fraction of the patients re- 
mamed untraced More than 99 per cent of 
the patients who were operated on 5 years or 
more before this mvestigation were traced for 
5 years or more 

The survival percentages were calculated on 
the basis of the patients who withstood the 
operation successfully , that is, operative mor- 
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TABLE % — Tn-E TEA* StfBVnAL BATES AC 
COlDDiO TO OBADE OE ttAUQKA^CT— 
OrEiATlOM rEBTOMCED TCTtn %’IEW TO 
CtTBE 



talks mx not Induded in the calaiUUoo o( 
mmval ratea. Here, u ei*e»bere In tbu 
•lodf operihtr mortilitv tndada aH dcathi 
whidi occoittd In the bojpll*l rcganOcu of 
csuae of death or length of time m the bospitiil 
after operation. 

Table 1 \ preaenta the Rurival rate* of the 
patknta on whom reaectkm araj performed 
mth the purpote of cure, and Figure i ah<nr* 
the sorvh'Bl cun'es for this group compared 
anth that for the patients arfao uncUnrent pal 
Ladre operetloos and arith that for the Dotmal 
populatua One of the moit ttriking and en- 
couraging remits of thii itudy it the firtdmg 
of a sarvdt'il rate exdusrre of boepltsl mor 
tality of 57 per cent at the end of 5 jrar* for 
the group In ariuch resection was pwormed 
It b remarkable that 33 of the 88 patients, or 
35 per cent, arerr alivT at the cod of so jrara 
Fa^er study of the ss patients wbo sn wi vrd 
30 sTftii or more sbors that 10 patients have 
sm^dstd 35 years or more. On examination 
of the lesions of these patients s arere not 
graded s arere grade i 3 arere grade a aame 
grade 3 and i aras grade 4. In i case £d arhlcfa 
the lesion aras grade s the patient is ah\T .51 
years after rcsectwn, and In another case in 
arhkh the grade of malignancj was not de 
termined the patient b alive 30 j-ear* after 
rraectioa. 

Comparuon of the 5 year sar.'tral rates and 
the site of mvohTment (Table TV) reresb 
that 53 6 per cent of the patients were alnx at 
the end of 5 years m the group with lesions m 
the cecum In contrast to a tmrh-al rale of 59.5 
per cent when the lenon was situated in the 
asceodlng coijo. One might hasaid the a 
planatBQ that there U a t^cncy for the sur 
geon not to be radical enough In cases m which 


TABLE tx— rm: teab ttrBvr.AL bate* ac 

CORDDTO TO ECN-OLlTItEKT OE LYMITI 
WOOES AXD GRADE or UAUONVACX OfEBA 
■now rEBTORMED vrTTH A \TEW TO CUBE 



the Deoplasn b limited to the cecum cortnd 
ering t^ fact, u has been shown, that la 
cases In which the IcsIod b in the cecam the 
Incidence of metastatic invoK-ement of the 
lymph soda b higber than in cases in which 
the leson iDvolvTS the ascending coloa. 

A ituch of survkal rate* hi relation to 
Broders histolofkalioetiad of grading of nen- 
pia«rr,< conhiTOS Its p Togoostlc >alae The 
lower the grade of mammancy the jpester arc 
the relathT ntonber 01 pwlienU alr.’e at the 
codof5^Tara. Table \ shows bow definite b 
the relalxKishlp b e t ween the grade of mabg 
nancy and the ultimate results. 01 31 traced 
patients wkh grade i lesioni, 77.4 per cent 
were sllTe at tte end of 5 jTart, whenras only 
43 3 per cent of those whose tumor was grade 4 
surviv ed 5 yeaia. It b dear that the grade of 
malignaiicy u to outstandliig factor in deter 
mmtng result* sbce the suirival rate de 
areasa progressively a* one pastes to the 
higher grades of mjngnancy 

The pjTOgnoitic faoportince of favoh'ement 
of the lympib noda in addition to pade in re 
spject to the 5 >-eir rirdval rate u shown In 
Table \X In caies In which lavolveanent of 
the >T mph node* w»* associated with lenofii 
which were grade or * 564 per cent of ^ 
traced rntials were ihve at the end of 5 
%-eara. In case* in whkb the grade ol mallg 
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nanc)" w as tlic same but there a\ as no involve- 
ment of the h mph nodes, 70 i per cent of the 
traced patient w ere alive at tlie end of 5 } cars 
Of tlic patients vho had grade 3 or 4 lesions 
\\ hich were assoaated u ith ln^ olvement of the 
hrniph nodes, 40 o per cent of those vho vcrc 
traced suna\ cd for 5 ^ cars In cases in v hidi 
lesions grade 3 or 4 ucrc not associated i\ith 
mvoK ement of the h mph nodes, 50 o per cent 
of tlie patients uho were traced ucrc alive at 
the end of 5 \ cars Regardless of the grade of 
the malignant lesion, tlic chances arc less in 
cases in uhich tlie hmph nodes arc invohed 
than the} arc in cases in which there is no in- 
volvement of tlic l}mph nodes This table 
also brings out that, given the fact of tlic pres- 
ence or absence of in\ oh ement of hmph 
nodes, the higher tlie grade of the lesion, Uic 
low cr wall be the number of patients w ho arc 
alive at tlic end of 5 years It should .also be 
noted that although die presence of invohc- 
ment of the l}'mpli nodes justifies a guarded 
prognosis, absence of Uiis finding docs not nec- 
essarily rule out regional extension or metas- 
tasis 

SUilM.XRY 

Tins paper is based on a statistical stud\ of 
S85 cases of malignant lesions of the cecum 
and ascending colon, including die hepatic 
flexure, in which surgical treatment was em- 
ployed The study is accumulalnc for the 
entire group of these cases w hich w ere seen at 
the Mavo Clinic in the years 1907 to 193S, in- 
clusive The results presented represent a 
summation of the work of a considerable num- 
ber of diflercnt surgeons It must be remem- 
bered, therefore, that this presentaUon is not 
based on the experience of an indmdual sur- 
geon nor IS it based only on the work as it is 
done today For any particular t} pc of opena- 
tive procedure, whether it be performed in a 
single stage or in muldplc stages, the individ- 
ual statistics from the standpoint of mortahtv 
or morbidity may be better or worse than the 
general average disclosed by this study 

The mam findings are as follow's malignant 
lesions of the cecum and ascending colon (in- 
cluding the hepatic flexure) constitute 30 per 
cent of malignant lesions of the abdominal 
colon, and 12 per cent of malignant lesions of 


the entire colon including the rectosigmoid, 
rectum, and anal canal In 62 per cent of the 
cases the patients were males and in 38 per 
cent tlie}' were fem.ales In 80 per cent of 
cases in w Inch tlic lesion involved the cecum 
or ascending colon tlie patients w'crc between 
40 and 70 years of age The average age w as 
i;5 }ears Anemia is not onlv an important 
diagnostic consideration but also definitely in- 
creases the operative risk 

Resection with a xaew to cure was per- 
formed in 67 per cent of the cases m tins se- 
nes 'llns percentage is higher than that 
rcjxirtcd m cases in which the lesion was found 
elsewhere in the large intestine There .are 
man\ varieties of single stage and multiple 
stage procedures cmplovcd m resection of the 
cecum and ascending colon In the interest of 
the patient, the surgeon should be familiar 
with all of these procedures The net hospital 
mortalit} rate in all cases and from all causes 
w’as 23 5 per cent Morlaht\ , on Uic same 
basis, in cases in which resection w'as per- 
formed with a view to cure, that is, excluding 
cx-ploration and palliative operations was as 
follows for one stage resection, 22 2 per cent, 
for two stage resection, 28 9 per cent, and for 
more than two stage resection, 34 5 per cent 
This w ould seem to indicate that, w hen a one 
stage resection is found possible and surgically 
adxasable, it has an advantage, m respect to 
average mortalit} , over other methods In 8 
per cent of tlic cases in whicli a one stage re- 
section was performed, the patients remained 
in the hospital for more than 35 days, w'hereas 
in 78 per cent of the cases in which a two 
stage procedure was performed, tlie patients 
remained in the hospital for 35 days In cases 
in w'hich the two stage procedure was em- 
plo} cd, 13 per cent of the patients were out of 
the hospital for 20 to 34 days and another 13 
per cent were out for 35 or more days between 
the tw o stages The duration of the mahgnant 
lesion in the body appears to have some mflu- 
ence on the 5 year survival rate In the cases 
in which the patients were traced the 5 year 
survival rate was 2 5 per cent greater m cases 
in which a one stage resection w'as performed 
than it was in cases in which a two stage pro- 
cedure was employed Enterostomy as an 
auxiliary surgical measure in any method of 



7o6 


SURGERY G\TiECX)LOG\ OBSTETRICS 


roectkm o! the ri^t portioa of the colon 
»ppe*i» to be contnlndicAted u & 6 per cent 
increaie In mortility wu fotmd in cue* in 
which this procedare vai eraplo>’ed Sarvlx-nl 
nUes were ciladated for vtrimu groupi In the 
eerie*. In the grocp of cue* in *riilA rt*ec 
tom wu performed with a view to core the 
aoTvival rate for 5 j'can wu 57 per cent for 
10 \Tar*, 4S per cent for 15 ycaji, 37 per 
cent and for K) >e*n 25 per cent 
Grading oi ceo^dasms b> the method of 
Broders bai again been ihown to be of prog 
iKwtlc ralnc. The turvlvaJ rate decreaaes 
progreaaivel) whh the hlAer grade* of mallg 
nanc> In 65 per cent 01 the case* the le^oo 
wu grade 1 or > InN-olvemoit of the l57nph 
nodes hu been shown to increue ditectl> 
with the grade of miHgnanc) and to be of 
pfognoaljc vbIqc both indep^entlj and in 
asaomdiQQ with the grade of the ceoplum 
In cases in wfaidi the les^ wu grade i or t 
and not associated with iDToI\-etneQt of the 
lymph nodea, the 5 yeu nirvival rate wu 70 
per cent. Xn cues m which the iesuA wu 
grade 3 or 4 and associated with lymphatk in 
ttJvcmeot the 5 year tunH%'al rate wu 40 per 
crflL The presence of lymphatic in^’otrTOent 
need not be regarded u pTwenting a hcqxiras 
prognosis. In cases in wbch the Ij-mpb nodes 
were invoU-ed 47 » per cent of the paUenls 
were allrt 5 j-can or more after resectiDn- 
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Flf. wmtil irlihiirtrm, FtaBoc at 

tbaeostvio »M«ecbaJ bdnoo, 

ud 4»*n4nl mkJ fcaiioA OBiler teMts 

tbe tnamne ccta. FbUM uda toiao b vrt fa»> 
perUst la ccaitBt ij%tt^aiab ^ coba thn h dta- 
pUceut abo* 


from atKiv&iK ertct SIm r<X totae rclW from (tear 
dcm, and from apj^yiof beat t ber abd ome a. 
TUi pain wu ajaocUred wfta oaaaea cad refsr[(fta 
doa M food lat hier mootli afCei e m t r mcu She 
befu to htTT rr 3 a roaidag of bqoidt aad food*, 
ab^ mootla before the cnrteat tdririnlmi. Con 
ttlpatko fTidiiJI}7 laoeaKd dnnni thb abole 
period, vntil t tba rlTmi cd aih nWnn It had bee om e 
Iptraciablr. Cathartki taieo by nwoth even In 
kin crcandUm were of no vail, eo that the caoc 
to lead an enema life. A Uire P*rt «f evetv 
mornini vat qmt taUn^ repeated enemas ablcn 
m taile d tbe freatcst nflennx oecanse they bdUated 
Leteiiaa ccJi^ Even with these repeated daOy 
enonaa she pcocored oily one movenieat every t or 
3 days. A bowel m o ve men t aased coQc. hot aibie 
qwndy the dejecdoo broofht relief. A* the a»- 
idpatkn tncrcued the cofks became obeanbic, 
and at the cQnttlpadoti becaiDC leva severe the codes 
tahdded someahat. Duriii* the patt i yean this 
nffcriDt ns asKckted with nnattual Iniennlttest 
dhtendoD the abdomen with bmbuiyiuii, whicfc 
wo^ derefcip rapidly and force her I let ont her 
corKt itrinri teverai fachet. By tih time tie wa* 
to incapadtattd fwt Invabded that ih conld not 
carry oo her duties as none. Eaertbc cawed meat 
disramfoct, and tbe eflort oi waiving op and down 
ttalrt initiated iniense esGea She learned from ex 
perieoce that by Endtia* tbe btaVe of Bcorbliment 
to titjald* daiiag the cyclically recnninj spell* of 


c^ dMeotloai, obadpatioo and nawca, the cnoU 

b^l bool tobvldcBcc of an alUfV when noti/flf 

ehe would avafl. As romtgen ttodlo tbo cd the 
traaavem coioo find and anjoktrd fn tt« pclvW 
opeiatioo wit advised and acrapted. Thb revealed 
an omentam adiereat fn the pelvb and lower b- 
doeacn. When tha adheshro were released, the 
nsedlal 3 Inch sejnsent of the moWUxed tranaverve 
cokm was Ken t ferm an acutely angulated knp 
with the two Dahs of the angnlated lajp adlwreot 
to each other over a itittch of 4 Indict, from coo 
tractorrs in tie gastiortfic teDentoa. Thme c»- 
tiactmes eit severed, tod tbe limbi of the Iranrve ns 
coton Kparated M at t ePimnif t>w coteangsli 
tioo. The oinentum wat resected, and th* gatttoctJk 
omentam wat reefed. The entire tojall boad ws 
abtofait dy f lee of a dbetloov. ExpVxa tloe of the rest of 
the abdomen aat nejative. Povtopentlve roeBtjeen 
stndtaamf. a CaK showed the transvtrKc 3 oo 
elevated titan tha pelvic reduced In eDameter wllh 
mmcnonnal hawtjatloQa. AH ruhtioa bad disap- 
peared. Tbm was marked axtaT tbortenbf d 
oansvtne etdon, a spcntaoecos rfn^p apparesthr 
d a t iTttontlQn of masde ten* in the released 
bowcf Fcilowiftf cpCTtfcm there was fmmedkte 
nitoawtioQ of tpoolanwos daJy bowH raoveaicBtx 
for tbe &nt tlsK lo yctra. On tha tm(b day the 
psuent lUpped fm aarreOIaAcc to try 
fUln, tad ceaild do it ithoot any dlacooifart. Za 
t year tie cabled 5 poondi. For 3 >nn tbe bu 
bra taafrf e td y free cJ ah yaftoca. There li ao 
nausea vcanldn^ cr co6c, tad her bn eh osove 
daily never asy need for laxatbrt or neat. 
The patient has beta complatdy i m tcn ed tn normal 
beali^ and does a fuH day^ ork lefnlaify 


In gnyupmx the cuci for study It Is apporent 
that the rymptoois tppw from a few 
moDthf to sevenl ^-can femenrioft an ab- 
dombui operation through a low abdominal 
bdsioo. The tyndromc was never encoun 
tered following operations through only a high 
abdotnisal in<islofL The sj-mptoms groop 
themadveamto three tj-pes first reflex 
toms aecDod, coloa symptoms and third 
pentooeal symptoms. Tbe reflex ijTnptomi, 
devekjpmg eany or late In the p k tu re, are 
charactemed by cplgastik diitreai after eat 
log with naosca, rtgurgitation, and later 
vomiting These reflex ijiDptoms ocevr to 
mediately while eating or vrlthln a half hour 
■In with atttcki of mhe They last from a 
few minutes, to half an hour or more ^ omit 
ing in the later periods mav assume such 
senous proportiocs that i>o lltjuids or foods 
are tolerated by the patk^t with resultant 
malnutrition, cxhaostlon and serfoos deb) 
diatson. 
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If tlie reflex disturbance is late m develop- 
ing, the second group, or colon S}'Tnptoms— 
cohcLv pain, intractable constipation, disten- 
tion, pain with enemas, painful bowel move- 
ments with relief after dejection— appear and 
dominate the picture The colon distress 
consists of intermittent spells of sharp cobck}' 
pain, usually in the epigastnum, sometimes 
in the nght or left hipochondnum or loiier 
toward the pelvis In the absence of extreme 
fixation of the colon, occasional mild discom- 
fort as from cro\s ding by gas, may announce 
the bowel involvement The colicky pain 
tends to mamtain a constant location m each 
patient, that point depending upon the tjpe 
of mvolvement of the colon by adhesions If 
there be true angulation of the bowel, as re- 
vealed by roentgen study, the colicky pain 
may be at that pomt If the function of the 
colon IS disturbed by tension exerting itself 
at either the hepatic or splenic flexures, the 
localization of pain coincides with the area of 
disturbed phvsiolog}'— right or left hypochon- 
dnum—sometimes with radiation to the back 
The location of the pain is predoimnantly 
epigastnc and nght upper quadrant In the 
event of failure to procure complete relief by 
simple lysis of adhesions, the position of the 
pain may change, depending upon the ana- 
tomical relocation of the transverse colon 
The onset of the coheky pam is related to eat- 
ing, defecation, or use of an enema (gastro- 
intestmal activity), also to exertion and ab- 
dorrunal trauma (peritoneal irntation) It 
comes on arismg in the morning, later in the 
day, or dunng the night As time passes it 
comes more frequently, several times a day, 
and its intensity augments Coming in the 
morning it may be so mtense that the patient 
IS unable to move from the bed for half an 
hour or more, and is forced to he doubled over, 
arms around the abdomen, bearing doivn for 
rehef There is considerable audible bor- 
borygmi dunng the spells The patient fre- 
quently expenences pam on breathmg while 
endurmg these cohes 

Constipation vanes directly with the m- 
tensity of the cobc In the early penods there 
are less frequent bowel movements with a 
feeling of incomplete evacuation As the pain 
becomes more acute and lasting, the constipa- 


tion becomes mtractable Massive quantities 
of cathartics are taken with dimimshmg ef- 
fectiveness, and the patient ultimately comes 
to lead an “enema life ” Daily enemas some- 
times procure a movement once or twice m 
several days The use of an enema or a spon- 
taneous bowel movement may precipitate 
sudden agonizing cobc, although complete 
dejection subsequently brmgs relief There is 
usually direct correlation between the intensity 
of the colic and the degree of constipation 
As the constipation becomes more marked, 
the pain is intensified As the constipation 
abates, the attacks of pain subside— but only 
to recur with aggravation of the constipation 
In some cases the attacks last for several days, 
subside, and then recur at mtervals of several 
weeks In other cases there is constant suf- 
fenng In the later periods of seventy, the 
reflex sjnnptoms of nausea and vomitmg are 
aggravated Vomitmg comes once to several 
times a day and finally occurs whenever liquid 
or food IS taken by mouth At the height of 
the crisis of colic and constipation, this con- 
stant vomiting produces an extreme loss of 
nourishment and body fluids There results 
an excessive loss of weight with marked de- 
hj'dration Rarely is there ever vomitmg of 
upper bowel contents (so called fecal x'omit- 
ing) A large number of these cases noted 
that some relief from colic was obtained by 
going on hquid diet which eliminates the bulky 
fecal stream This fact probably accounts for 
the confusing relief expenenced on a hquid 
Sippy regimen This fact often leads to the 
suspicion of an ulcer One patient attamed 
comfort by maintaining constant water^'^ stools 
with large daily doses of epsom salts 

Distention is not expenenced by all the 
patients, despite this unmanageable bowel 
function The most cntical stage of malnutn- 
tion, from the vomiting and constipation 
phases of the syndrome, may be reached with- 
out any distention In most cases, however, 
distention occurs in varying degrees from m- 
termittent increase of the girth by 2 or 3 
inches, to the extreme sudden distention of an 
acute obstruction Such an extreme disten- 
tion IS unusual, but may appear overnight 
One patient awakened one morning with so 
marked a distention that a nurse remarked 
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»be “looked nine monthi along ” This dU- 
tentkm respond* tcmporaril} to medkal mcu* 
am, but only to recur promptlN In mUd 
case* It occur* cblcfl) after eatmg In terete 
c**e*, after *e%-cnil dirt or week* of distealloD 
witli asaociated \-onuting and complete ob- 
*tlpatk)0 tbe dbtratlon graduaU^ abate*, 
with pTogreailve lubtldence of the other 
*)Tnptom*. Recorriog chronic colics then 
dominate the picture until the next acute 
telaorc develops. 

Tbe third gro up orf sjTnptom* (peritoneal) 
arc doe to constant tension and intermittent 
tractioo on the colon vk thu fixed omentum, 
from the pull of phjiicil effort. Some patient* 
become contdon* of an bitra -abdominal ptill 
Ing Bcnaatun CoUcky pami ^ *tirrea up 
in the colon by the tTwcuon that result* frocD 
eiertioii. Some patient* are cao^t foddenly 
with acute diacomfort after atarring to walk, 
>0 that the) have to stop on the st reet and 
retora home. Flexion aod exteodoa of the 
leg or bending the body sometimes Inltutes 
pauL Ooe fiadent bad tie first sodden aeuure 
of agonixing pain after tbe unosual exerdon of 
playing twent) -sesTn boles of golf another 
expoienced the onset of cohe after a severe 
faQ which produced a tearing sensation witUn 
the abdomen stm a third patient ^xnt three 
fourth* of every day In bed to avoid the dt»- 
enmfort caused by the jouncing of an obese 
abdominal wall other pabent* had to give up 
driving a car becauae of suffering entailed bv 
the frequent extension of the foot on the ped 
ah a few patients were awakened from weep 
at night b) Initiated from extensioa of a 
leg kept toed to mlnlmixe their dljcomfort. 

omen stated that they had to give up »cruh- 
bmg fiooi* because of the Intense cobc result 
Ing Kneeling in church acted simOart) Tbe 
support of a glnDc sometimes relieves the 
downward traction on the omentum and re 
duces tbe discomfort. This peritoneal phase 
is pfobabl} augmented lr> a low grade In 
flaramatorv pioceu and ricroscopic tears of 
the omentom, as erldeoced by the round cdl 
infiltration and hemorrhagK exudate teen in 
histoioglcaj section*. CUnicalh thb DOtsl 
bOit) IS suggested h\ occasional fevers (99 to 
101 degrees) and fcucocj'toil* (6 cases 11,000 
to 15 000) 


On ph\Tical examination, downward tnc 
tkm of the abdominal wall by the pahn* of 
tbe hands placed ovti the Indbkn sometimes 
exxikes the characteristic pain Abdominal 
teederom is frequent!} ehoted and Is pos- 
riblv related to a low grade epiploiti* with 
rcfionai imtation of themii::J\Td pentoncum 
When first seen by the phjaician these 
paUent* present one of three composite cUnical 
picture*. Fhst, and least common, there is an 
eipiofivt onset of SMnptom* bcajing tbe fen 
tuies ot an acute abdominal em e ig encv Tbe 
patient I* taken suddenly with unendurable 
colicky pain, which causes him to ary akrud, 
and requires repeated injections of morphia 
for relief RepedtioD of ttc colics, associated 
srith unusual constipation and ^‘DmIting lasts 
fordays. All sjTnptoms gradual!} abate Thb 
t}*pe of onset 1* assodatid with falls and with 
unofoa) cxertloQ. Tbe second (ponp of p* 
tlents complain characteristically of chronic 
colics. Th^ give a Jumbled sto^ of nausea 
vomiting mtennittent dbteotioii and coo 
ttipatioa with penlstenti) rtcmrlDf cobc, 
wmch, uDtQ careiully btegrated makeaacDo 
fusfng dinicii pkture Acute eiacerbatioits of 
these chronic symptoms ma} occur after a 
falL rmumably teonag of the fibers of the 
adherent omentum augments the malfunc 
tkm of the trans\Tr*c colon and the related 
rymptoms. ITiis fact ma\ well account for 
manr IwffTmg seicurcs o( acute upper ab- 
domiDal pain seen In patient* wiU^revious 
laparoloinles, after a serioos fall Tm third 
dmicai plctirre characteristic of the advanced 
stages of the lesioQ b that of recurring speOs 
of apparent subacute inteitmal obstruction. 
Frequently reenmng blense colic* are associ 
ated with marked persistent distentjoa, cess* 

tkm of bowel movTiDcnts, tiausca, and VDCtu ting 
Thb vomiting usually consists In immediate 
expulsion of slightly altered fluids and foods 
shortly after the) are ingested \ cr> rarely 
there U Nuniltinc of small bowd contents 
(fecal %-omiting) but thb suggests concomlt 
ant mvxdiTtnent of the small bowd by ad 
besioQS. Such obslrocth’C sdxure* last for 
acvural day* to weeks, gradually abate, and 
then are followed b} the second tjyie of H l mci l 
l^ctcre — chronk colic with constipation and 
occaiional %’omiting Roentgen studies revval 
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no (.\uli.nl cau'ic for the chnicall\ apparent 
oI)‘;tn)ction loo frequrnt rtcnrrcnccof tlust 
critical vci7urc-> brinRs the patient to a Mate of 
extreme malnutrition and cxhau'^tinn, with 
ilcath threatened l)\ ‘-tarxation and dclndra- 
tion One patient was ob'-er\cd for t xtars 
until her death from xomitiiiR debilitx and 
inanition (1 ir 27) 

I* \TI10I (K>X 

Ihc postoperatire fixation of an omentum 
to a low abdominal incision is iisualh a harm- 
less occurrence In occasional cases howexer, 
an adherent omentum undergoes proRreasnt 
librosis and shortenniR which iinKluccs dele- 
terious results 1 ibrosis is initiated at the 
point of fixation of the omentum and prop- 
agates itself in response to the stimulus of 
trauma, exertion or infection This progres- 
si\ c fibrosis replaces the fat and gi\ es a firm 
consistence to the adherent segment of the 
omentum The slurring action of this fibrosis 
max shnxcl this segment to a quarter or a 
sixth the length of the nonadherent jwrtion 
of the organ The extent of inxoixemcnt of 
the omentum and colon bx adhesions occurs 
m four degrees first, adherence of a small area 
of omentum to the scar, second, adherence of 
a wide area xxith definite slight doxxnwnrd dis- 
placement of the transxerse colon, third, 
marked contraction of a large fixed segment, 
pulling the colon dccjilx into (he lower ab- 
domen so as to underlx the incision, fourth, 
extensixc surface mxolxement of the perito- 
neum xxith extension of the fibrosing jirocess 
through the greater omentum up into the 
gastrocolic omentum, and associated with 
marked ptosis of the colon 1 he displacement 
of the colon IS usuallx proportionate to the 
degree of mx'olvcmcnt of the adherent omen- 
tum (Fig 2) 

Histopathological alterations parallel these 
gross modifications of the omentum In con- 
trast to the normal omentum (lig 3) xxith its 
homogeneous network of fat cells containing 
occasional small bundles of conncctix'c tissue, 
the earl) stages of this lesion reveal propagat- 
ing fibnliar processes of connective tissue 
rhese fibrils invade the fatty tissue (Tig 4), 
insinuating themselves among the fat cells 
The fat cells thus encroached upon become 



I le j Mi'chxni'm of di'plnrcment DiapnmimUc rep 
rc^entnlion of the amlotnic relations of transxcrm colon 
to the prcatir omentum, in the hjin of which it is incor 
IKintol \ tensile force « hich depresses the preatcr omen 
turn Mill simiiltancuush depress and immobiluic the 
trinsxersc colon V fixed propressiv elj filirosinp and 
contraclmj, omentum will stcadilj depress the lex cl of tlic 
transserse colon, thus suhjcctinp it to increased tension 
desplaccmcnt, and fixation 

compressed, reduced in diameter, and some- 
times obliterated Coalescence of these fibnls 
X iclds heaxw strands of connectix e tissue xvhich 
propagate themselxes in direct continuity 
1 rom these heaxw strands, distinct peaked 
projections of connectix e tissue spread directlx' 
bctxxccn adjacent fat cells, engulfing, isolating, 
and obliterating them (Fig 5) Rarelx^ the 
stimulus of repeated operative trauma causes 
complete replacement of all the fat bv a 
homogeneous sheet of connective tissue (Fig 
6) Detailed histological study reveals an ob- 
literation of fat lobules by proliferating fibro- 
blasts, xxith engulfment of the irritating end- 
products of disintegrating fat by numerous 
giant cells (Fig 7) Granulating tissue ap- 
peared in the partially obliterated lobules of 
fat ahead of the fibrosing process Active 
libroblasts pervaded all the tissue Scattered 
areas of hemorrhage and leucocytic infiltra- 
tion depicted the influence of trauma 
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ntc< i- NonMl cwttxm. ti n m f «l > tb«M 
niM«(b^Le pTTrinnrr nf lUit ii< fit nfli iiii>iiiti| 
th« DORDkl oDmtxm \t the IrTt e/ tb* (rTtlcie o«(« tb* 
MOfW ditcrrt hifdU erf caurctn T Um rirtt 

erf tbh U man zoot ot coUtfra or «kcdcsbL« fibn&D' 
m^UrU Not tbe ccaoplrt mSteoct erf trvtthr chanr 
( erfatrfcft. then brrfttf DO in oh men t erf ftif jeccU £i t rdb by 
exufiskn erf ihb cpoorctb linae ceo va xal bio Ihic 
oomal bt tkaae T the right erf the creinl r^rfei erf the 
teettaearetv rT7inMlldWoTte«cctEiDalitk0crfl;fiiipti- 
ocryi tadpeJm j phooo cW r WQcoc>tet 
^ 4 furu orf ceoedn M m Left porUV erf *er 
Uae u ceemcaed orf bo j cq&tnced fibcfli orf cuuMill' 
d«o« kjci hn nfoUed EUr Lodhirfo^ bl celb, 
erfjGtentioff them b tbe uoaerf ho 0t roDegrm rirpedl 
rmti thii benj depoab ber fibrlb hMrfnwie (beoeiKo 
c th«rljriUu>cici(tbeLDdiMd(»lb(c«lk.(tvtnI]7ft<n9g 
ty betveem the Dortokl bl crib b the right put erf the 
treOxL. Ncrfe the tnalia coefroaed eppeDooea trf the 
(tt ctQiui tWceotolpertkeierf theeeruec UtbrerV't 
eori be rr borrien erf the eectfao t» mJcfc orf h eJM ch e ge 
to hxh thn prtictM erf ergudtukn tB*7 be rebted. UH 
bleb tncfacoiot eon frtopiijaloIrteTtJnooad&JIi Xjo 


Fig c Smod* erf luuDeiliv Uooe ]Ini / Mnwlt irf 
coneett' thooo art dmeUy bTufiag crfJjtmtfan 
ihekrfvloprfrfiL T/te} the edge* erf thoeabwit^Kohed 
PfOinriicns irf ct ^o ee u ^ bnoe mod dj/ectly betmecs 
od^exat lit crib Dbcrete (tt crib (pprarngrifed tJoog 
Ifao bonter erf th« ilnadi Tkh b er rieje e orf duect a 
teoriba fat t e aij i ritj erf tba eoeaectrv ttooo ptn^ n 
depenriolly erf rnpofolm hj fait Ehnlt m ««eti la the 
pteenhog aecrioo Xyo 

Fig 6. Shrri trf cgeottiv trtnt Cco}^ teplter- 
mt erf hi Infaok* by ctatmoot iheet erf couectK 
tltor 1 the epper perrina orf ike arctloo an there ccE- 
trfeulT a jji e tajil td kwole*, ilooly andaitbac <fi<4alegra 
(too {no fanoiea tad rntprorin by (kt (hert orf 
ceaDcctn bant T thteztrowrtcbtliteeathttenebtJ 
tUaericrfilhenlioci, fth teevakooD orf gkiN etC* Xje 

Fig T Okot ctI erfrfrtenriin orf btlobide lE(kp>ter 
ttady ri Ut lotiale toruioaed u the peecedieg oectior^ 
DtsalryTtriw bt eotiUnho forrigD body brittih 
rweU. htrii eaUt lottb tha gkat cel mctjeei la 
the taae ana «/* Urge sizahen orf e nti/ygrfx l o 7°*^? 

acth Cbrebtitt. mdeoct erf rietgfctaeem de<racoaa orf 
fht, tad ap-hrildlcHi orf cwaectn taaae eicBeoex X s 


TTiio tjbrotic ‘■bir ring of the fijffd ommtuia omentum bunf fmJt in thf upper abdomen 
cauaetl \'iclding aj>d downminl duplacerncnt tbe right traai%Tr>e colon pawi »tiarpJ\ 
of tbe mcorporated portioa of the trwm'erac downirarti acnm tbe abdomim toward tbe 
colon with its ultlHiatc fitntfoo. At erpiora n^t lower quadrant. Here tbe colon waj 
tioo arbcrcai tbe left trarmrtae colon and find, not directly Itadi but IndlrrctJ/ by fij 




Fig 8 Case I Left, pre-operative, nght, postoperati\e 
views Roentgenogram before operation showed dilata 
tion, loss of haustrations, and single fixed loop of transverse 
colon, postoperative roentgenogram -show ed bowel with 
smaller lumen, normal haustra, and U shaped loop of colon 
Patient was a female, aged 26 years who had had an ap 
pendectomy at 14 years Immediately she had spells of 
colic requiring morphia De3ecUon occurred every 7 days 
Intenmttcnt distention became the size of 9 months’ 
pregnancy Vormting occurred several tunes daily She 
was awakened at night by colics At operation fecal im 
paction was noted proximal to fixed loop The adherent 
omentum was released Complete rehef of symptoms fol 
lowed the operation and she since had daily bow el move 
ments 


Fig 9 Cases Left, pre-operative, right, postoperative 
V lew s The pre-operative roentgenogram show ed a dilated, 
elongated transverse colon, with double angled loop The 
postoperative film showed smaller lumen, spontaneously 
shortened transv erse colon, and smgle loop Patient was a 
female, aged 31 years, who had had a left adnexectomy at 
22 After 8 months she had spells of colic, distention, and 
vomiting Intense pains were induced wnth enemas or 
movements She had an ii weeks’ spell of extreme dis- 
tention, persistent vomiting, and obstipation Walking or 
stretching leg caused colic She lost 60 pounds At opera- 
tion the adherent omentum was released and upfolded 
Spasm of bowel was visible Result 75 per cent improved 
although there w as some persistent v omitmg but no cohc 
or distention Bow els w ere regular She gained 15 pounds 


ation of its overling omentum It was 
“frozen” to the abdommal wall under the in- 
asion This earned the nght segment of the 
transverse colon mto close proximity to the 
cecum and ascending colon, to which it oc- 
casionally was directly adherent In 3 cases, 



Fig 10 Casc3 Left, prc-operativ e, right, postoperative 
vnews Pre-operative roentgenogram disclosed active con 
tractions, angulated hepatic flexure, colon depressed to 
cecum, postoperative view showed less acUve contractions, 
arching hepaUc flexure, elevated transverse colon (spon- 
taneous) PaUent was a female, aged 29 years She had 
had an appendectomj wath drainage at 17 Eleven years 
later onset of “dry heaves’’ on physical exertion, wath 
frequent cohes, severe retching and vomiting, defecation 
every 7 days, intermittent distenbon Scrubbing floors 
started colic At operation adherent omentum released 
hj-sterectomy for pcivuc inflammation Immediate rehef 
Bowels move daily 


15 per cent, the displacement of the colon was 
to the left 

Additional direct observations of distortion 
and dysfunction of the transverse colon were 
made at the operatmg table In 3 cases taut 



Fig II Case 4 Left, pre operaUve, right, postoperative 
The pre-operaUve roentgenogram showed a dilatation, 
diminished haustra, colon depressed in pelvis, curved left 
segment The postoperative film show ed a reduced lumen, 
more normal haustra, colon elevated (spontaneously), 
angled left segment PaUent was a female, aged 19 years 
Appendectomy w as performed when she w as 16 She had 
immediate right lower abdommal colics Eating or rising 
from bed doubled her over wuth pam She stopped eaUng 
much because of pain She was not consUpated (i of 2 
cases) but occasional diarrhea At operaUon the adherent 
omentum was released and upfolded She was reliev ed 
of all symptoms and the bow els became regular 
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1 -,^ 1 - 5 - L«h, pre operuhn rlrki. pouoDcrmtln 

urtrirf. SbifcKlranplrt.rfrf.V^.^.p,;^™’ 

hitidj of £bro»l omoitinn (nutd from the 
ta'-nlTed •egment of the tnum-ene colon to 
the ^ inotion andee tufficient tetuioo to 
■Ojfulttc It In s of these the pro rfm^i (m 
meat of colon wm grool) datended with gai, 
»<?«ment wu coOipsed. In the 
third cue there wu t Urje obrtnictliig fecal 
tapactxm pnmmtl to the anguUring band, 
^tbcr case ihoired an eitretoe, tbEwnnil 
Kwpltig of the colon with aiatkm of the Ioot 
to tsaajding colon Another nn-ealed a gma 


Umtnt fi*» Jrw. kmtV 


r lla M *rtB to ceOw to 

Uf^Sndc *wt«eii cole* («p(mUo«o») 

•P*«fc flaart ftwrthe hl^to ribeat ■ 

M •Wn«J<rt«ay u 8^^ 

niSr’At 

P°*y** ®* fiwd or»^ul*jjj M (aoac] (• dac^M — i-- 

ohd.Si,iJ»W 

Mplatioii m the middle of tnnmrae colon 
t^ tdheawn* pulled it deeply into the 
peivi*. Two ibowed tranacat, firm looJked 
»pum fa) mobiHred »e|tQeot of tramvcrse 
oobn after opertth-e release of the idhcalons 
a cowlltioQ foreign to the normal colon 



♦ CaieT L*ft,pTi-epertttT« ri*kl,po»icipeith 
On*. Ttopra-optiittr* rk" »J>ou (Wttjorf ttitmerac 
onloQ, dktiirtkio erf Ue hepatk aemrt, aod ti r w t\ 
h7T^t^|«l to^l i^^ Tb» powcupnth Tfc» ibn curted 
loom eoiam arcfaisf b«puk flcrorc aeml MiMn 
»*• tonak tjrrt 55 jieart. Vppfo il efCaoy w 
doM bm di* ■* j StM at sdiah ted rhb tWjrTttdi 
orfbetadtoowc Ooa nar after &rU onoidoo ibe aiCeml 
ahaip epflci aad craa ttp a do B. S}m bad UmootUr acvQi of 
cebc, ototmatkiA, wtlt l .^ ud wu neJMf to 

bod. Walklascmed cirfic Operatioe cemkdaf orf nkaae 
aod rcaectka orf adbermt otae nlaia p caaptrta reSrf 
orf lyiaptoa* aod booda DO\ dalb 


Hf $ Left, Ca»e rijtt, Ck»r rkjwk*, 
t'ldfoce. \ — dilaralka orf bead eiooptjoo, di 

miah hc d baartatkeo Is Ca^e tbere at tbo kkrfj 
dilated luaiea erf bo«ri, cerfnodcal Kb obotractnHbbe 
«P<aod* TbeTew»iaoan 3 *ratfmrtlooo]dKrtrt»i«orf 
■mlar Mtcrt Is al] Hpieati orf tbe bold Kontm 
npeKt tud h Honied •rfotroctua bot h at caBtd 
“colltlf I Caae tbm at eiti p u e <£Iaaiii-e erf aJ 
pertfeKS erf ctiloK, putinilajly orf triKTicn* caJos, ob 
caopltt dKKppeajuce arf bantntkw Tha reeatftHi 
Cma takes dansf as obatroctka^iia epkode. 
lacatfto report arf UaliuilJm orf Hlara cnfia, beoW 
tba bmea erf tbo U71 d upateat. 
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Fig 16 Phj'siologic e\ idcncc No 2 — hnicrpcnstalsis 
— Case 7, No 3 — segmental spasm — Case 14 In Case 7, 
left, we note CTcessiie contractures of the colon with ap 
pearance of an abnormal number of deep haustrations 
The o\eracti\e state is most apparent in the transierse 
colon although the appearance of hj^icractii ity carries 
o\er into the other segments The descending colon is 
spastic In Case 14, right, w e note spasm in entire segment 
of descending colon, unaccompamed by any endcnce of 
hyperactinty in other segments of the colon The overspread 
of dysfunction into other portions of the colon than the 
transverse colon is suggest^ by this study Spasm disap 
peared after surgical release of omental adhesions, and the 
cknical symptoms w ere reliev ed 


PATHOLOGICAL rH\SIOLOG\ 

Complete pre-operative and postoperative 
roentgen studies made in 20 of the cases 
yielded evidence of dvsfunction of the colon 
in 14 of them, 70 per cent Eight catena of 
dysfunction noted ma)' be grouped under two 
major subdivisions— the physiological and the 
anatomical evidences of dysfunction 



Iig 18 Physiologic evidence, No 4 — focal spasm 
Case 3 Left, pre operative postero anterior roentgeno 
pram taken in horizontal position wathout traction, low- 
ing absence of spastic areas which appear in the film at 
right with traction In 6 films taken before operation 
without traction and after operation wath traction, there 
was always absence of spasm Right, areas of spasm m 
transverse colon due to traction from omental adhesions 
when patient is put in Trendelenburg position This may 
indicate the mechanism of production of pam upon exertion, 
whereby the fixed omentum pulls and imtatcs the bow el 



Fig 17 Physiologic evidence. No 4— focal spasm In 
Case 22, left, we note spastic area at point of fixation of the 
nght portion of the transverse colon by omental adhesions 
This observation was made dunng an operation for an- 
other condibon, and the roentgenogram was then taken 
after operabon on a positively proved lesion The roent- 
genogram at right, Case 2, was taken after an effort to 
expel the barium clysma This resulted m a drop of the 
unfixed left portion of the transverse colon into the lower 
abdomen, with persistent fixation of the elevated nght 
portion At the juncture of these tw 0 segments is a spasbc 
area which also was visualized at the operatmg table, when 
the adherent bowel was released 


A Physiological evidence (i) Dilatation, 
diminished haustrations, and elongation of 
the transverse colon, sometimes interpreted as 
“cobtis” and obstruction, were noted in 8 
cases (2) Hyperpenstalsis occurred m 2 cases 
(3) Segmental spasm was seen in 2 (4) Fo- 

cal spasm occurred in 5 (5) Delayed emptying 
was evidenced in 5 cases by the markedly in- 
creased capacity of the colon to empty a 



Fig ig Case 6 Pre operabve, left, and, nght, postopera 
bve films showing physiologic evudence. No g — delayed 
emptymg, (a) banum enema High grade retention of ban 
um enema in the pre-operabve roentgenogram, as compared 
with the efiicient emptying seen in the postoperabve ro 
entgenogram, after lysis of omental adhesions Note dif 
ferent placement, after operabon, of transverse colon, 
which IS a spontaneous shift following lysis of adhesions 
There were only mild chmcal symptoms m this case, even 
with marked displacement, because of the very limited 
fixabon of the colon 
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Flf JO Cat Pre-oponlhrc, Wt, ud, ngbt, pcMt 
tppmVrrt fikia liKnrloK cridmre, 'Gi 5— 

U}(tl ot^riu (b) MMor rteti (artT-H(ht koor 
rHrsiloM of buiBB b risbt b«l/</roto(u TbiipMUU^ 
U *4 hwv dapbntn rxtetyj ibt Aoaraacofdc flodlBf u 
4S hoirv \ t «Kcm fu b b>j«c( Quiet raptjrtin erf 
motor EDoJ (oOrrmlnt rrieaK 0/ onouJ adheifata Put 
oi barhim puard rcrlcm b bn/i Tha J4 Wm 
pbu (km maB; ct aj pi t U eWanje^ o( »ll bubs (ni» 
oo«e{ Not ofa«Hic« 0/ CM 

folknnng rdeaje o( Uk adbesbMu 3 
p&UcnU ib<wiTti «j:tr«Q« <l?Uv in th« tnnslc 
of a barium roetl from the ceettm to tbc rec 
tom up to 06 bouts late retxofnuk transport 
of bancun in the colon ouni hours after in 
gestmn Indicated that tbU deia) mar be due 
to ret-cTK penitalbc wis’e#. 

B AHat 4 mtcal ecUfiut Aboorraal anatom- 
ical cooditloos irerc rwted from which a am 
sequent diifunctfcm nia\ be £alri\ (nfenrd 
(6) Angulation, sufficient to impede emptA-inj 
was noted twKC (7) Loop formation, of an 
netreme degree mu obienrd once. (8) Fis 
atron of the ngbl tranf\'erfc colon as noted 
under the fiooroscope In 8 cases 40 per cenl 
was %'tri5ed trv 3 methods (a) pressure dls- 


pUcemenl, bv which corapmsion and lateral 
dtsplacrmenl of the abdominal wall carried 
the Seed colon laltTan> with it (b) •epnental 
ha&tloQ b\ which the nght transN'crx- colon 
remained tued while changes In pcrdtbn 
cauaed a shift in the potltton of the free left 
transverse colon (c) tractron displacement 
In wluch traction on the inosjon b\ adhcvlvc 
stripsfiNedoNTTtheinadon caused rrteawrable 
•huts In the position of the Cted portion of the 
colon. Roentgen and opetatist observation 
never •bowed displacement of the stomach 
Correlation of these djnfcal and roentgen 
obserrations with known facts of gastro- 
mlestloal phvsiologj convindnglv cstabllih 
iha sj-n drome The normal caudad transport 
of aliment b regulated u shown b) Alvarei 
thnwjh gradients of aclivitT in ^e howcL 
Theft b a htlghtened Intenaltv of rhvthmJQlv 
tcoe and irritalihtN in the upper bowel as 
contrasted with the lower bowoL This Insurei 
transport of cbjine downward irt the tame 
wav as the be^ of pressure at the spint 
dfhrs water throogb a boae to its noirie Also 
fanportant In rrguiating gastro-lntestinil tc 
thit} b the gaairocolic (Qeogajtric) redex 
dei'crihed b\ Aloeeaen (1904) and restodjed 
b\ Horst (1915) \ neural intcnelaUorahip 

b established b\ this ettnnSK nerve reflex 
between the slomadi and the Dcocecal region 
B> U the acthilics of these widelv separated 
•egmentsprofoundlv Influence each other it. 
the Intake of food inciefises the rate of dis- 
charge of Oral ccrntcnls into the colon tod 
coovTTJelv irritibnitv in the Ileocecal regiou 
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Fig 22 Phj-siologic evndence No 5 — delajedemptjnng, 
(c) late retrograde transport (banum bj mouth) Ca"^ ip 
Left, at 48 hours three globules of banum ha\ e entered 
the disbil left half of the trans\ erse colon a ith part of the 
mass o\ erljTng, and part to the left of the spine Right, 
at 72 hours these same masses ha\e been earned back 
aarfs to the nght of the spme a here they ha\e been 
brought up against the angled portion of the fixed nght 
portion of the trans\erse colon This case at 120 hours 
shoa ed reflux of banum back into the cecum Note excess 
of gas 


disturbs gastnc motility, causing nausea and 
vomitmg Disorders m the functioning of the 
tract arise from disturbances of these two fac- 
tors First, a reversal of the gradients of 
activity by an irntant causes waves of reverse 
peristalsis which pass cephalad to the stomach 
and terminate in nausea and vomitmg , second, 
abnormal stimulation of the gastrocolic reflex 
by an irntant in the ileocecal region produce 



Fig 23 Lnatomic evidence No 6 — angulation — Case 5, 
No 7 — loop formation — Case iS Left, Case 5 shows t\\ o 
arms of the transverse colon descending deeply into the 
pelvTs so as to form an acutely angulated loop, fixed deeply 
in the pelvis At the operaUng table the two arms were 
adherent to each other with their apex showmg such an 
abrupt turn as to create an obstructing angulation 
Right, Case iS shows an excessively redundant loop of a 
tremendously dilated transv erse colon The midportion of 
the transverse colon approximates the hepatic flexure and 
forms a loop down the full length of the ascendmg colon 
and up to the hepatic flexure The arms of the loop were 
adherent to each other and to the ascendmg colon by path 
ologic postoperativ e omental adhesions 

irregtilanties m gastnc fimction -nbicb are 
made manifest b} nausea and vomiting— the 
most dramatic etudence of low bowel dys- 
function 

Integration of these chmeal, roentgen, and 
physiological data explams the dysfunction 



Fig 24 Anatomic evidence No 8 — fixation of colon 
(a) pressure displacement Left, anteropostenor exposure 
showmg fixed nght loop of transv erse colon close to rmd 
line, and only shghtly encroaching on the ascending colon 
Left half of transverse colon nell over to the left over 
lying the descendmg colon No evndence of hy'perpenstalsis 
Right, postero-antenor posiUon, shomng marked displace 
ment of nght loop of transv erse colon to outer border 
of ascendmg colon from pressure displacement, vnth the 
abdominal walk Also left portion is drawn away from 
descendmg colon Hy'perpenstalsis, presumably from trac- 
tion of the omentum, has appeared m the nght portion 
of the transverse colon 


Fig 23 Anatomic evidence No 8— fixation of colon, 
(b) segmental fixaUon— Case 23 Left, supine posiUon 
There is a normal curvature m the outhne of the trans 
verse colon This routme posteroantenor roentgenogram 
giv es no suggesUon of a fixation of the transv erse colon 
Right, Trendelenburg position When the position is al 
tered so that the head is down, the free left portion of the 
transverse colon is thrown into the upper abdomen At 
the same tune the nght portion is held fixed and angulated 
by omental adhesions Case 2 (physiologic evadence No 
4) show s a sunilar fixation of the nght half of the transv erse 
colon w hen the left half dropped mto the pelv is on evacu- 
atmg the clysma 



rit tf> rvldevr- \ fixuke of otao, 

( ) U»aica d»pi»feme»L Left (ruHae mt/d en 4^ 
txad cnrr tl>e flmatlc Aexar* mkt Um 

top Kcoed kntbw mtebn litenl to a Loop of 
riffbil tnj«\ene eolca t k\d of Lbt lover bonier of (U 
fcnrtb himbvr ertebn, a« Km ftb ila Qmc enau. 
RI*kL Uvctiaa dorarrmaid. Bjr y of eootnct bepatk 
oeoiTe ki* drepped to tbe tepof tbe tkird rerutn 

OTtilybf* It Tbe knp of rial LruOTme eokM la don to 
lod of the lover ponloo of Lbe fifth Kmbvr e er te Ui , Ur 
belo« tic le\d of kae vcnaa the HUc oeou. 

ariiuig from omenuJ fidlieiioa*. Ttie Irrtutuig 
eSect of oiwqu] adhesoas on th« coloo haa 
betn noted cQiUcallv and br roentgen stQd> 
CUnkaBi tbe pull of tfje adbeskiaj from exer 
dee, rtretcbiftg exteodlog tbe leg dririog an 
automobile kneeling waabmg tbe floor ^ntlk 
hig establlibed a degree of i^tabffity wbidi 
announced itielf bxmQv hjr oobc, and refle3d\ 
b\ nausea and \'omldiig serious faUs, pn>< 
dacfn^ a tearing senaatkn fti tbe region of tbe 
adhesions, were folkrrcd by prolonged intense 
cdUcs. RoentgCDOgrams taken when Iractkio 
was purposely produced on the colon via the 
otnenlmn ibow^ spasm wbicb was not present 
fa tbe absence of traction jo per cent of tbe 
pre-opermtire roentgenograms showed dOata 
lion and dirrdnished haoslralions called co- 
litis JopercentabowedatoodetieloagatKM) 
of tbe transrene colon wbicb disappeared M 
lowing release of the adberions apparentl> 
from restored tone 30 per cent showed height 
cned irritabflit> as manifested by local or 
segmental spasm or general hj-peiperistalsis 
35 per cent showed cs'idcDce of dda^vd emp- 
t^^og of the colon 15 per cent showed life 
retrograde transport of banom. Grou \dnial 
evidences of djifunction noted at the opertf 
mg table were excessive distention ^ gas of 
the segment of colon proumal to the adbeiiotif 
Impactton of fecal matter pt orrm al to the 
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fixed angle of the bowel transient marked 
nnam fa tbe released segment of colon From 
tills demonstrated Irrifihihty fa the coton 
arose tbe riioKal manlfestaUons of d^afanc 
boo— fatrartablc constipabon, chrooic coDc. 
distention and botbonRim, reflex nausea and 
\x>mltiiig This irritahibty was stimuiated In 
oonnaJ functional activities the fauke of 
food and tbe act of ansfng from bed in the 
momli^ stimulated a disebarge of cbvmc 
from the Oeuro into tbe cecum wbicb caused 
hv-peractlve irritabOitv In tbe adherent bowel 
as manifested fa Intense cohci and reflex 
\nmlting mitiatlon of peratalsa fa spon 
tascous bowel movement or injectioo of an 
enenia, produced excnidattag cohe and some 
tunes vomibng Thus so accuratriv do tbe 
Hintf 1 and roentgen observadoos integrate 
srilh tbe eitabhabed facts of gastro-fatcitlnaJ 
phvslokigy as to jQstif> presentation oi this 
HInift picture as a ipeeiK svodrorae hanog 
an adequate ph>DologKal background- 
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TREATMENT 

Prevention of the lesion is of paramount 
mportance In operative procedures through 
ow abdonnnal mcisions, particularly m fe- 
nale patients m the early decades of life, aU 
xauma to the omentum and peritoneal edges 
nust be sedulously avoided, the omentum 
nust never be caught m the suture Ime, a high 
3nng omentum must never be puUed into the 
oiver abdomen durmg the final peritoneal toi- 
et, the peritoneum is best closed by a runnmg 
nattress suture which produces ectropion of 
the rough edges, postural drainage by head 
blocks IS preferable to Fowler’s position, which 
:rowds the omentum mto the lower abdomen 
The surgical release of the omental adhesions 
IS usually best accomphshed through a low 
masion in close proximity to the adhesions 
Occasionally, following multiple operations, or 
with roentgen evidence of ptosis of the colon 
requirmg a reefing of the gastrocolic omentum, 
a high masion is preferable Following re- 
lease of the adhesions, three procedures proved 
valuable m preventmg recurrence of the lesion, 
(i) resection of the released, fibrosed segment 
of omentum, (2) upfoldmg the omentum and 
fixmg it with sutures to the gastrocohc 
omentum, (3) reefing the gastrocolic omentum, 
in the presence of marked ptosis, so as to 
elevate the bowel from the lower abdomen 
Further radical measures were attempted m 
3 cases which suffered recurrence of incapac- 
itatmg symptoms Eeosigmoidostomy was 
first tried but it failed to bnng rehef because 
of a roentgen demonstrated reflux of banum 
back to the cecum past the adherent, irntable 
bowel Right cohc exclusion (transection of 
the transverse colon with stoma dramage of 
right half , left ileo-transverse-colostomy), thus 
isolating the irntable right colon from the 
functioning mtestmal tract, was then tned 
One patient showed no improvement, while 
2 were improved about 50 per cent These few 
cases do not permit evaluation of this method 
Apparently there always wfil remam a small 
residuum of \nctims harbonng viaous omen- 
tal adhesions, to whom neither the internist 
nor the surgeon can bnng lasting rehef Dur- 
ing the postoperative penod, in addition to 
routine postoperative care, elevation of the 
foot of the bed on blocks will carr)'^ the released 


bowel mto the upper abdomen away from the 
pentoneal tags from the released omentum 
Amfetin was sometimes used 

ANALYSIS OF STUDY 

The preponderant incidence of this disease 
among women is stnkmg Wherever noted, 
the sex of all cases reported m the hterature 
was female In this senes, whereas 20 women, 
85 per cent, were operated on, only 3 men, 15 
per cent, were encountered After excludmg 
6 pelvic operations, there was an etiological 
madence of 14 appendectomy incisions among 
women as agamst 3 appendectomy masions 
among the men Except m terms of a con- 
stitutional sex factor, this extreme discrep- 
ancy between the sexes m the ratio of 4 i is 
not easily explamable Possibly the higher 
madence of a ptotic habitus and low l>ung 
colon and omentum among women has some 
bearmg on this anomaly 

Analysis of the age relationships is instruct- 
ive The pnmary operation which caused the 
adhesions was performed at an age under 20 
years m 12 cases, durmg the twenties in 7 
cases, durmg the thirties m 3 cases, after 50 
years m i case, excludmg the last case the 
average age at the time of the pnmary opera- 
tion was 20 years, makmg the lesion a surgical 
hazard of youth The time mterval between 
the pnmary operation and the onset of symp- 
toms ranged from a few months to 19 years, 
averagmg 3F2 years The duration of suffer- 
mg between the onset of sjmiptoms and the 
current lysis of adhesions ranged from 2 to 18 
years, averagmg 8 years The current opera- 
tion was performed at an average age of 33 
years, the youngest patient being 17 years of 
age, and the oldest 67 Interval operations 
had been performed with no rehef in 12 pa- 
tients, 50 per cent of the group, with the sacn- 
fice of many mnocent organs, chiefly the gall 
bladder and pelvic organs, 5 patients had 
I interval operation, 2 had 2 operations, 2 
had 3 operations, 2 had 4 operations, i had 
6 operations— a grand tally of 29 unsuccessful 
mterv'^al operations 

The etiological significance of infection as 
compared with aseptic trauma, m causing 
these adhesions, does not appear as impressive 
m this senes, as it did m the study by IMuUer 
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and Rademater In i6 of tlK pmcnt caan 
characterixed by tmt oiw or two opwatkina 
before the cairent of adheafoni, alt boa- 
pital reCDrdi were aTaflablc for itady Anal 
sib of the factor* of operative trauma and 
mfectfcm grotrped tbe»e case* nahiraify faiio 
3 divmoQi, In the finrt mbpoup there were 
JO patienu who were subjected to dean aur 
gfcal procedure* there wa* no fnlection at the 
time of operation the pentonenm wai cioaed 
without dramage the postoperative coune 
wa* uneventful, with no unusual ftbiQe re 
action the petienU were dbchaqfed earfj 
with dcanly healed tncbioni Onl> the factor 
of aseptic trauma mas be furls inolimnatcd 
in these caae*. In the tecond group there were 
3 ca»e* In which operation wa* done for acute 
appendidtb. Tbcrt was no recorded infection 
of the peritoneal casits at the time of opera 
tiOQ, and drainage was rtot Institoted the in 


freqaentJy b) other phiiidans acquainted 
with thb Mods In dificrcntial dJa^m<»b thb 
lesion I* aidd\ dUregarded It b confused 
with gall biadder oJeer and pelvic direa rq . 
and poftoperative hernia. The mo*t difficult 
dlffierentlatlQn b between omental tdholon* 
and amall bowel adhesion*. The cjdkal re 
cuirence of obatruction-likc epbode* cfaarac 
tctbedl^ thccari> reflex vomiting of stomadi 
Ingcata, lauallj with ipontaneoui tab*idence 
of the condition, b the chief dbtingubhhi* 
characterbtic of omental adhenon*. Effort^ 
or "tractjcm” oohe, as weD a* the predominant 
colon" feature* In the stor) babnee the dif 
feimtiation more toward murri t-a i adbeswn*. 
"Fecal rofnilmg Instead of reflex vomHIog 
aloiast commits the dbgrb-wk to small bowel 
adhesion*. Doubtles}} many duiliml re 
ports of satisfactory coracrsiitiee manage 
meet of intestinal obstruetKO bdode cases 


damn healed deanly b) first lotendoa the 

g lienU were dbchajged eariv \lthough lo 
tion may has't pbyed a minor rAle b thb 
group csrUmly opentive trauma appears to 
have been the major faaor m cau^g theae 
adhecooa. The third group preaentmg fruJt 
record* of acute suppurative appcodidtb with 
pentooitit, for whi^ drainage wu carried oot, 
contained ooJ) teases. Infe^nb thb group 
was probablv the domhiant factor b causog 
adhesion*, la summary an evaluation of the 
factor of aseptic operative trauma versus b 
fectlon as t^ canaative' agent of syngjlom 
produong omental adhesiont, bdrcates, that 
in 6o pet cent of the sase*, the adhesfoo* re 
suited from aseptic operative trauma that b 
23 per cent tb^ were due to a*eptk trauma 
prcdominantlj’ with a mbor dement of b- 
lectron and that b aal) 17 per cent wa* the 
formation of adbeskm* doc pnmarOy to b 
fectioa. 

Dbgnota ntav be difficult If all the com 
pooent* of the s\’ndromc are not present In 
thb series, the reflex symptom*, soroetiaia 
appearing late, were ehoted from all but one 
patient the elements of the colon complex 
were alwm\i present in part orcntirelv poi 
toneai symploms were noted in 13 Instancea, 
denied b 3 and not recorded m 7 In the 
present senq a pre-operative dlagnoib was 
achim-ed to 17 ol the *3 cases, 74 pet cent. 


erperien dng th e cyd ical eaa cerbdtioo of syrop- 
tOdU from cmenul adhesians, onrecognlted In 
the absence of surpod expbratioo also it b 
quite possible that poor results foOowbg an 
appaienti) tatbiactory technical managrment 
of small towd adhesi^ may represent p>er 
sistbg svTDptoms from coexlitbg omental ad 
facsiona. not evaluated or corTtctol at the time 
of operation. The chief ofleose u labctltog 
these suflerers psychooeurotka uwasdooe 
to 14 of the case*. FrobaWy many fuartional 
dlaguoses of atonic or ipudc axistipation 
CDlitb, imtahle colon functional bdigesdon— 
sD fortified bj negative roentgen reports— 
represent inadequate e\ilaatioa of the secDod 
ary fanctiooal manifestations of omental ad- 
faqkpoa- 

Tbe result* of cperati\T mtervention— 
granting 15 per cent each for the four mafor 
complabU, uch a* colic, coastipabon, di*- 
toiDDU, and vcimlttog— show to the final sum 
maiy of »o completed cases i* patient*, 
(to per cent aitnplrtdy rdleved > patients, 
10 per cent, 75 per cent unprovTd 4 patient*, 
10 percent 50 per cent improved j patient*, 
10 per cent, entirdv unreCeved. One patient 
died Irom unexpUined intestinal obatructioo 
ttturelieved bv ileoftomj Aoother patient was 
followed for 4 j-ear* to the final outconic of 
death from recurring ipeU* of >01111110^, from 
debOlty and inaiutkm. The suTBical fiUorcs 
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among these “omental cripples” are a source 
of oppressing concern to the surgeon who 
must watch their hapless invalidism 

CONCLUSION 

A surgical experience with 23 cases of 
s)TOptom produang omental adhesions, un- 
reheved bj medical care, has inelded dinical, 
pathological, and roentgen data not prexnouslj^ 
published in the literature These data appear 
to justify tins presentation of a specific sjm- 
drome based on a dysfunction of the trans- 
verse colon, induced by pathological Ij' fibrosed, 
adherent omenta, fixed under tension to a low 
abdormnal masion 

I wish to express my indebtedness to Dr Andrew E 
O’Connell for his paUence in carrying out repeated roentgen 
studies m this unpromising group of patients 
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THE INTRA ABDOiMINAL APPLICATION OF 
SULFANILAMIDE IN ACUTE APPENDICITIS 

J \.MES E THOMPSON \IT) Ci. JCWX A. BRABSON NLD uid 
JOHN M \\ALKER,MJ) New lork, Sc« 


T HIS paper b an tnal^’w of aorte 
appendldtii at the Rooaevelt Hoa- 
pital during the 6 jtar period of 1^5 
to ip4o indotnre the fint s \'ean 
repcoent an average background against 
which we hope to contrast the remitj of thoae 
cases donng 1540 in whtch patients were 
treated the (ntra-abdoimnal applkalkm of 
sulfanilamide. 

Full credit must be given to the two men 
responsible for the first use of the dreg at oat 
boftital Flirt to Dr R. Sterling iluelier who 
had the courage to sprinkle copioos quan 
titles Into the pentoneal canty fa what seemed 
a bopelesa case of perftonltis cod secoad to 
Dr UHliAia K Casaebaom, who leaning over 
hu shoulder at the rime of opeiatloo collabo- 
rated in the idea. The prea^are was taken 
up fan mediately by one and then another of 
onr surgical stafi tnd tkTw b routfae when 
indlcati^ 

To make a thoronth anahafs of this aort 
requires a great deal of carefal, and frequently 
tedious, work tabclatlng facts garnered from 
histones for later faterpretation. The histories 
of o\'er icco cases during the 6 )'ear period 
were re\dewed fa order to fachtde onlj those 
cases of definite!) acute a{q>eodidtls. e then 
ehmlnated several hundred borderline cases 
and others which were definltel) not in this 
stnet dassificatioiL Those thrown into the 
discard fadoded of acute catarrhal fa 
terval, subsidfag acute, dircmic, and mechan 
ical vaiirties cases of acute mesenteric Ivmpb 
adenitis and frequent ona reported b) the 
pathologist as showing dtber fibroris or a 
normal appendix. 

Our series thus represents, as acarratdy as 
it was possible to detenmne the distinct 
group of acute supparativT appendidtis koown 
Frtoi ti* Ssfiol S«-rtca erf tk* a—wreh 
Vert.K V 

Bmd brtor* Uw Sorcal Swtxa id 
U t d Km r , JuBao’ S M 


In operating room Jargon u the “red hot 
appesdlT. 

TV suigKal concept of the signs and mnp- 
tomi, and the diagn^ of acute appeomdlis 
has changed little fa the past three decades 
but there have been great advances fa the 
surgical technique The mortality rate has 
CDQtfaoed to be slxtahle fa spite of these Im 
provemenls, and periodicaDy we are alarmed 
with reports that it Is on the Increase. In an 
effort to iowet this rate, ever) cncouiagesswit 
should be and b given to an) safe method 
which wiD accompfish thb cud. 

The aunagemnt of thb cooditlon at the 
Rooseveit Hospital has sot changed il^ 
19^5 cc cr yA fa rtiatxnshlp to the vse of sol 
fasBamlde I\ e cosasder evTT) case to be as 
acute surgical emergen c> w)^er It be day 
ornight e do Dot believe fa the cDBservatxve 
treatment of peritonltb asd dda\ operation 
only looft enough to nrpJenlsh floidi, clectiO' 
lytts, or Mood pretrim where luch tratroent 
tf believed to be indicated. The occaskmal pa 
bent ts sem, however m such a critica] state 
that even the slightest traoma under local 
anesthesia would be fatal here wt recomjnnMi 
delav and transfosloni. Two such Instances oc 
cuned duifaf the 1935 to 1939 Interval one 
natkut died wfthm a few hours and the other 
improved sufGdentl) to be operated upon at 
Ihc cod of 24 boun, only In succumb bter 

A case diagnosed as appendlcral abscess 
when patient b admitted to bos^tal b de 
layed u the operator feds the locauifag proc 
ess has been completed but wbOn doubt 
exbts, immediate operation b bellc^Td to be 
safest 

The ilcBumev mdsion fa routinelv era 
ployed whenever the dagnosa of acute ap- 
peadhatis fa made and we fed that it has 
bea iargdv responsible for a Doenfaall) low 
niortallt) rate. It was used fa about 95 per 
cent of our cases. 


7 « 
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The appendix is removed by cautery or the 
phenol Imife and mverted with a Imen purse- 
stnng Suture re-enforced by a Lembert of cat- 
gut without hgatmg its base Simple ligation 
of the base without mversion of the stump is 
reserved for those patients with inflammation 
and resultant thickenmg of cecal wall, or if 
apphcation of the pursestnng is technically 
difiicult 

In the presence of an appendiceal abscess, 
when exposure and removal of the appendix 
mcrease the possib±ty of spreadmg the m- 
fection to unmvolved pentoneum, simple m- 
cision and drainage are employed with the 
mtention of secondary appendicectomy at a 
later date Otherwise the appendix is removed 
and the wound is closed about one or two 
drams The soft rubber fenestrated tube has 
been the dram of choice, smce we beheve that 
the estabhshment of a tract can be obtained 
best m this manner 

In the presence of pentomtis the usual pro- 
cedure is to place a dram down to the pelvis 
and another to the site of the appendix stump 
The pentoneum is rarely closed without dram- 
age 

In the simple acute case the wound is closed 
m layers without drainage , m cases of doubt- 
ful localized pentomtis a soft rubber tube or 
Pemose dram is placed down to pentoneum 
and the abdommal wall is closed singly about 
the emergmg dram 

The great majonty of patients reqmrmg 
dramage of the pentoneal cavity have been 
closed after the manner recommended by Dr 
John Garlock, which consists in simple closure 
of the pentoneum about the drams, with the 
remainder of the ivound left wide open A few 
of the surgeons have approximated transverse 
muscles and internal obhque muscles m addi- 
tion 

In an analysis of such a senes of cases as 
we are presentmg, certam cntena must ar- 
bitrarily be chosen to classify the vanous 
types of lesions so that they may be easily and 
clearly understood as well as easily and ac- 
curately compared with sunilar groups It is 
for this reason that we elunmate the many 
confusmg terms and classify this senes of 
cases of acute appendiatis as recommended 
by Dr Mont R Reid 


Group r The sunple acute appendiatis In 
this vanety there is no gross evidence of per- 
foration, the fluid about the appendix if pres- 
ent IS not frankly purulent, and a culture of 
such fluid if taken has been reported as show- 
mg no growth 

Group 2 The acute appendiatis with local- 
ized abscess formation 

Group 3 The acute appendicitis with pento- 
mtis This final group includes both those 
cases of spreadmg or diffuse pentomtis and 
those of the localized vanety It is beheved 
that a true knowledge of the extent of a 
pentomtis is impossible to obtam through an 
ordinary incision The impression would vary 
with the individual surgeon and could be ac- 
curately determined only after a very im- 
proper operation (6) 

In most mstances the operator’s vivid de- 
scnption of the pentomtis left no doubt that 
It belonged m this group, but occasionally his 
description was doubtful and, m such an m- 
stance, dependence was placed on a positive 
culture lil^en a culture of pen-appendiceal 
fluid was reported positive for Bacillus coli or 
streptococcus, even though no gross perfora- 
tion was detected and even if the appendicitis 
had been descnbed as the simple acute va- 
nety, we classified it as a case of localized 
pentomtis In the cases of abscess formation 
or pentomtis, we found that BaciUus cob was 
the causative organism m 83 per cent of cases 
Other orgamsms encountered as etiological 
factors m their order of frequency were gam- 
ma streptococcus and beta streptococcus 
Sometimes assoaated with Baollus coh or 
with the streptococcus organisms were Ba- 
cillus proteus, BaciUus lactis aerogenes, and 
Bacillus mucosus capsulatus No anaerobic 
cultures were done 

In January, 1940, we began usmg sulfanila- 
mide crystals placed directly mto the pento- 
neal cavity as an adjunct m the treatment of 
acute appendicitis with perforation and pento- 
mtis The first few patients were desperatelj^ 
sick, the pentomtis m each mstance seemed 
diffuse in character, and the flmd was frankly 
purulent and had a fecal odor The convales- 
cence and cure of these patients was so dra- 
matic, that one could not help but be im- 
pressed with the value of the drug used thus 
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Hs Cmpoted fence Uoad lcT«lc«r>«. Ttxk<i»rt 
betarft* eS cuirau vfao rtevhed tcpUl ^ 

rritinnimlde mod oa brjea po<iap<xi.tfTe btodlr«<lt 
ere Uken. Tbe mimitj o ol h» ii i tua oa em^ pnloU 
nrM traai to S. Noo* of pitVmfi rcLdnd tot- 
fMr>.nAW mfut epentinp bj *07 roUm- Emdi d tlio 
poiui otf tiH gnpb fem ' Li t mm line taiiated. Tnmx lima 
KmUmdpedmei ew m«dftw«mklcfari»(liJ7i’^>‘^i** 
tic ntect miaorptkiM tbadn^xd nmWroueeirf tbe 
bbod exccfBtnuaOi- 


Ute tediniaae ernpbj'td irw »t Erit tttber 
cnide, cn pdmilfn 1 q pouring the cr^-xub dl 
Tcctl) Into tb« d^tlu of the wound with the 
retneton ipretd «idd> tport and lilted in 
or^ to gi« greiter depth to the peritoneal 
c»\nty d^ fterilixed oolv by the d>eni* 
icxl company at the time ol prepanboo w*f 
poured mrectl) from the prootvUn boUle into 
a ataBe i-onnce mcaaanne gWs» hdd b) a 
urturenuiae. If a dranuof tnednig were oied, 
we knew bj roogh compotatioo prrvioaaly 
detenmned b> the drugsist that 5 5 grama 
had been admlniitereiL 
^\c later dlaan-errd that It could be atcri 
lued without dtatorbing lu cowtalhnc pow 
dcry form- The ajitala were found diffiadt to 
manage the mmutc they atruck moatore and 
in thii reflect greatlr reaemWed augar A 
mobt heat oaed for aterihxalkio that can 
penetrate to the drag coQSTrta it mto a hard 
rock -like mmjw on drying for thh reaaoo aoto- 
claving is unaotisIactDry 

The aalfinOamide la now weighed In the 
drug room, put into test tnbca fa a 4 ^ 

8 gram quantiuea and each tube anugly afop- 
with cotton. The tobea are then ateri 
hied bv placing m an oven, where the be^ Is 
maintained at 1*0 degrees C for one-half 
hour 


Tlw test tube U a haiwi> contamer as U has 
been the most effective implement for deposit 
fag the cr>Tta]s in the peritonetl cavTtr An 
tnqileroent, such as a loon handled gall-blad 
dcf scorm a hich allows bfaod scrum, of peri 
toneal miid to touch the drug immediately 
comrerta the soft drv powder into a wet logar) 
fobstance that dings u> the applicator 

V\e hft%-e placed v'arjmg quantltiea aithin 
the peritooc^ caviu A snialler amount la 
often ^ced fa the ardonunal wall lavera dur 
fag ck«UTt as we have found woond heeling 
aided b> thismanetnrerfa thefrnnklj parulent 
casev Tbert la i» doubt that faiulvcraent of 
the woond ihua seems much more limited and 
localiicd to the vianit) of the emerging dfiio 
Thla feature has beta nch a coosktent finding 
that It la a great temptation to discard the 
Gariock method of dosure. 

Postoperatjve solfanllajiiide blood levcJj 
have b£TO at trequent tone fatervali. 

Tbe faitiaJ rise Is prorupt and lairi> CDOsblent 
tbe fall fa blood ievti is moefa more gradual 
bot shows tbe same ccundstrac} ^Flg i) ^lieii 
the dmg Is put only fa the pentooeal cavi^ 
and not in the abdominal wiB, the fall a 


very abrupt The average peak obufaed was 
6 9 ci snliaoXUnude per ico cubic 

centimeters of bV»d, and the average tiioe at 
whidi this poant of raadmum ctmcentratkm 
was reached was 14 7 hours alter operatlan- 
Tbe he^hl of the ongfaal rise Is entirely 
dependent npon the amoont used and also 

r thc amoomt which b lost m the presence 
dram. The length of time fa which cne 
can expect to get a podllve biood Inti u ilw 
nurkedlT faflucfictd bv the presence of drains 
and h m direct proportion to the amount 
pUttd fa the muiae and subcutaneocs layers. 

These findings Imply that tbe drug b ah- 
sorbed Iiom its local ftorebouse at a dcfimlc 
rate. The greater the amoont used and the 
less It b tllcnred to be lost through dralnap 
the hi^ tbe posilblo blood Inii It abo 
Inthcates that the body absorbs tbe drug 
much more rsrBdl> from the peritoneom than 
It does from the mosde or fat 

Draper and TUncr have shown fa t^t, 

aiterfatraperitooealaseofnilfanQamide blo^ 

les-el reaSrf its peak fa tboat 6 b^ and 
Tfi^y approach^ tero fa 6$ to 7S hours. 
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TABLE I 


Total casw 

Number of cases 
50 14s 

Compbcation 

Sulfanvlomide 
m pentoneum 

None 

used 

Wound complicaUon 

6* 

5 

Prolonged temperature 
Pulmonary embolus 

7 

0 

2 

3 

Serum m wound 

I 

0 

Fecal fistula (temporary) 

2 

0 

Upper respiratory infection 

I 

2 

Secondary pentoneal abscess 

I 

r 

Jaundice 

I 

0 

Atelectasis 

0 

3 

Phlebitis 

0 

r 

Hematuna 

I 

0 


*This term does not apply to cases of prolonged wound 
dramage, but indicates those cases showing secondary 
nound abscess We feel that too much dependence was 
placed on the sulfamlamide m these cases, and improper 
dramage of the wound was performed 


It IS our contention that there is a tremen- 
dous concentration of the drug locally, many 
times the amount represented by its blood 
level, and that the mode of attack against 
the pentomtis is much akin to an mlro 
destruction of the bacteria ^ 

Postoperative blood levels have been taken 
in a few cases at 2, 4, 6, 12, 18, and 24 hour 
mtervals, and subsequently at 8 o’clock each 
mommg until the report is completely nega- 
tive for any trace of sulfanilamide In others, 
the levels were taken at sporadic intervals 
The impression has been gamed that the 
pomt of maximum absorption mto the blood 
stream occurs at about 12 hours from the 
time of Its mtroduction and then steadily 
dechnes 

The average adult dosage recommended in 
case of pentomtis is 8 grams mtraperitoneally 
and 4 grams placed in the abdommal wall 
layers A few grams more can be used in the 
treatment of severe diffuse peritonitis, and 
less in the treatment of the definitely localized 
vanety The appendiceal abscess seems to 
lose the drug more rapidly by dramage, and 
m this type it is safe to use as high as 20 
grams total 

Age and weight are factors which modify 
dosage, m infants and children we have used 
one-quarter or one-half the amount employed 
for the adults It is safe to calculate the dos- 


■Thc mnlhrop Chemical Co Inc. infonna m that from i w to i ( 

sSiS at w centrmetera of be 

IfnP I ‘ ^ appronmatcs what one might expect I 

aLe pUee the pentoneal cavit> In the human aSi mi 

dmmutancea a concentration of about j 6 oo miUigralr 


TABLE II — COMBABISON OE LMPOUTANT 
COMPLICATIONS 


Type of complication 

1935 “I 039 
(741 Cases) 

/ 

(204 ( 


No 

Per 

cent&gt 
of total 
cases 

No 

Per 

centage 
of total 
cases 

Wound infection 

8s 

II s 

II 

5 4 

Secondary pentoneal abscess 

21 

i 8 

2 

0 9 

Atelectasis 

16 

J I 

3 

I 4 

Pneumonitis 

12 

I 6 

0 

0 

Wound separation 

S 

I I 

0 

0 

Phlebitis 

S 

0 7 

I 

0 5 

Pylephlebitis 

2 

0 27 

0 

0 

Jaundice 

I 

ij 

I 

° 5 


age on a basis of 175 milhgrams per kilogram 
of body weight 

One of the patients with abscess had a sec- 
ondary appendectomy about 2 months later 
The lack of adhesions encountered and the 
normal appearance of the pentoneum were 
stnlung This one example adds to our general 
impression that the drug does not irntate the 
pentoneum 

We have noticed no definite toxic effects 
from the use of the drug administered in this 
fashion except some cyanosis, which, though 
not a constant feature, is usually evident The 
nausea and vomitmg, if present, have not 
been sufficiently distinguishable from that to 
be expected in a convalescent from an ap- 
pendectomy 

There have been no cases of leucopema or 
agranulocytosis, but there was i case of jaun- 
dice which was felt to be secondary to the 
streptococcus pentomtis, as it disappeared 
under the continued admmistration of sul- 
fanilamide by mouth (Table I) 

Persistent elevation of temperature did oc- 
cur m a few mstances, and m several of these 
cases It was felt directly attnbutable to the 
sulfanilamide 

In those patients in whom sulfanilamide 
was used the age vaned from i to 72 years 
The lesion m 45 per cent of the pentomtis 
group could defimtely be considered diffuse 
Many of these patients were cntically ill, and 
m a few the constitutional condition of the 
patient and the local findings presented a 



TABLE HI 

1935-1039 




tOdltll 

TijUJ 



■dcM plctare, Me fed thit the core in 
le hntt£Dces wts oothZny iiort of miimcd 
1. 

oUwiIUjnide u*ed in a total ol 59 01 
per cent of the cues, representing etch 
lety of our three group* oi the dae^ In 
if these 5p Instance* It irts contmoed efther 
rectum or by mouth because of the a 
ndy terrre patbolopcal pioce** CDaiun 
d at operation or the continued critical 
dltioa of the padent The added erpenmee 
b. dosage has led os to bdleve that a tuf 
mtl\ lar^ fatra-abdomlnal application 
linate* the necessity lot tny continued 
toperatlit admnustraUoo 


EEStrtTa 

hiring the 1935 to 1939 period a total of 
pfttimti with acute foppuntire appendf 
I wen operated upon, aith datha, a 
il morttut} rate oi a 7 per cent (Table III) 
uUer tnal^m of tbeae deaths can be ob- 
led from glandng at the acsompaayfng 
te (Table ^ but neetflesa to cay the tna 
ty ’rere dlre^y attributable to peritonitia. 
e 3 deaths wliKh occ u rred In the torle 
lety give a moitahty rale which although 
• Iw been reported coosiderahlr hnrer for 
I group by other choka (TaUe V) Ooe of 
se dcatha was due to a bad rheuroadc 
rt, crae to pyiephlebiti* and septicemia, 


TABiE rv —AjcAirm or deaths 
I93S-J939 

^ USwe pertv«i\3» 

B Poet opaun pamMok 
C Pykf^^dSd* lad «cp6mnk 


^ UnAMTic he»rt tad rV ri-wrir—iViu 
I Aciila puulat cTitilk 
Tout 

Acute A+C+E - t 

A+B+C+F - A 
oA+ 8+D" S 


and the third to poor cuigicBl judgment, as en 
inadequate opciaticm bad been performed 
The mortaHty rates for t^ tbaass and 
penlonltis group are loir as ompend gen 
aaDy crith iUtiStka from other hospitals. 

Diuing 1940 we treated a larger total num 
ber of patfratB with appeodidtis th«n hid 
ever been treated fn any previous year (TaWe 
VT) This la direct^ attributed to the t«r* 
that ft tsour hnt fuff j-ear with an ambulance 
The proportionaic number with abscess and 
with p^tonid* was the same, but the actual 
number was grtaier than in any previous 
>tar As A re^h we dealt with more oitical 
cues of pentooitk during thia period 
There were do death* fiotn the dlaeue in 
any one of the three vaxietie*, the hnpreasK'e 
mortality rate of sera CompGcatioB* were 
rdatrrely few m the total arrie* (Table 1 ) and 
these was a Dotlceahle leductkn m wtmnd in 
fecdoos and secoodaiy peritoneal tbscenes, 
as empaled to the prerionf years (Table H) 

stnouaY 

A total of 741 patient* with acute append!- 
dtla was operalrf upon during the 1935 to 
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TABLE VI —1940 


Tj-pe 

Cases 

Deaths Mortalllj % 

Acute 

IS2 

0 0 

Abscess 

21 

0 0 

Pentomtis 

31 

0 0 

Total 

204 

0 0 


1939 interval The mortality rate varied from 
o 53 per cent in the simple acute variety to 
112 per cent m the perforated appendix show- 
ing pentomtis, wnth a total mortahty of 2 7 
per cent 

Sulfanilamide was applied intra-abdomi- 
nally in nearly all the patients during 1940 m 
whom there was real or doubtful involvement 
of the pentoneum by infection Complica- 
tions seemed less frequent and were less se- 
vere, the drug in the dosages used had no se- 
vere toMc effects generally and failed to show 
any destruction of tissues locally The only 
local effect noticeable was the encouraging 
rapidity of healmg 

In conclusion we wish wholeheartedly to 
endorse the use of sulfanilamide mtra-abdom- 
inally when mdicated We do not desire to 
give the impression that the mortality rate 
from tlie disease rnth its use will henceforth 
approximate zero, as we feel unusually fortu- 


nate in that tliere were no deaths from em- 
bolism or other conditions entirely dissociated 
from pentomtis It is our firm conviction, 
however, that the dramatic reduction in our 
mortahty rate dunng the year of 1940 was 
directly due to sulfanilamide 
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THE KEUROGENIC FACTOR IN INTESTINAl OBSTRUCTION 

R, F AVrONCTC, ^LD Ocrdind, 0h» 

IlAMPDE^^ LAVn^sON \t.D Loonrilli Ktnwtky 


T he Importance of afferent nerve 
ijDpoUe* from obttructed dirtendcd 
mteitine U again bong ftmwd 
Brmtm and Borrutau were tbc fiwt 
to postulate a nenrogenJc theorj for death 
In obstnictjon, according to iprtddi rw>ylTTia 
stimuli reads the brasn and prodnce faQitre 
of vawmotor and other ccnten. Whipple. 
Stone, and Bcmhclm ohaerved th«f the aura 
tioo oJ hie in their experiroentaUp obatnicted 
doga wai dirtcU) proportfonal to the degree 
of dtftentkn bat CDoaklered abaarptkm of 
toxins the cause of death. Ihagstedt foond 
that the toxemia was relieved aM the chk»' 
rides rose in the faknd when the obstructed 
loop TU aspirated through the a>«iaiT<ln>l 
wtlL Be coosidered datentloQ mere!) an 
accesKrp factor whkh damaged the lotevtlnal 
mucosa penniulng bacteml toxms to be ab- 
sorbed. Burget et iL noted that a dek dog re 
fuiiag all food woold often eat e&gerf> jo 
mlrrutei after an obstructed loop waa a^ 
rated He decided that death h due to lou ol 
chlorides m the v-omitos and that the wsnsitlng 
Is due to reffez naaseft and pain {tom the 
distended loc^ rather than to chsomdon of 
toxins. Hemn and Slech (lo) plarrd baPoons 
inThii> \dla loops. The balloons were mam 
taincd at a constant prcsrire of <o to fto 
millimeters of mercui> Fourteen dogs thus 
treated died In 8 dava. The •}inptain3 and 
Wood changes were those of aarte intestmal 
obstmetiotu Hetrin and 3Ieck pointed oat 
that the beneficial effect of saline InjecDont, 
re introdnetroo of vomitos and a^iiiztloa of 
closed loops might aB be expUlncd b) dOo 
tion, neotiaUxation, or srithdrawal of toxin. 
The authors thns diroosed of the toxin tbeor} 
since death occurred despite free drainage of 
Thin \ clla loops. By aominhtering 30 cubic 
ccQluDCten of 10 per cent sodium chloride 
dally workers kept a dog alive for two 


t4-<ia3 periods of distention. A third period 
of distention without salt molted In the death 
of the flog Meek and Herrin then deDcrvatcd 
similar draining loops. Of 8 nnfmaU thus 
prqiared 3 endured the distention for to, 
3 i and at daja, res p e c tivelT with 00 fVTQp- 
toens and normal Wood chemistry Four 
otben showed “undoubted protectioo They 
ezmduded that distentioo caoscs refiex ttnait 
ing and inhibition of appetite and as a result 
dath occurs from tmbuanced chloride loss. 

Ertder and Herrin divided the j^num 55 
centiinetm from the Ilgiment of Tratx, in- 
TCTted both ends, and anastomosed the distal 
end lo the stomach or doodenum, thus pro- 
duong enmplete Umpfe obstmetion of the 
jejunum. The fioid from the obstructed bosre] 
retoraed to DormaJ bowel 10 that there wu 
oah tQght loss from rocolting Tour dogs 
lived 8 days ^perforated) 3 4 and 6 weeks, 
icspectirdy Of two denervited animais, one 
was wUhoQt syToptccQs for 16 dava and then 
died 00 the se^rDleenth day within a few 
hours of the onset of symptoms. The other 
dog was ixported nonnal on the eighteenth 
dar of obstructfon. Since all dogi survived 
lar beyond the 8 daya (except the one alth 
perforation) rtported for simple Wunsl ob- 
ftructioo, the authors cooduded tut the rfilc 
of toxemia in acute obstruction seems to be 
ol less Importance than chemical or nervous 
factoiv 

Taylor Held and Harrison introduced a 
balloon into the duodenojejunum with a by 
pass of heavy walled ruWjtf tubing in this 
manner the tulhon were able to distend tbe 
mtestine with pressures of 60 to no mllli- 
melcrs of mcrairv without cnmplcteiy block 
ing tbe lumen. They showed fluorDsccprcalJy 
tbst a barium meal passed through the rigid 
tube beside the distended boBooc, Dogs thus 
prepared vomited only occaucmaHy the blood 
chlorides remaining near normal yet all died 
wHhin 54 hours. H o w e ver if the segment of 
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bowel holding the balloon was denervated, 
the dogs survived the distention about 72 
hours, dying of pentonitis induced by balloon 
erosion of the gut Tavlor and his co-workers 
believe distention per se is the primary cause 
ol death m intestmal obstruction, 1 e , afferent 
nerve impulses from the distended viscus 
cause the vomiting, fall in pressure, and col- 
lapse of acute mtestmal obstruction 

Best and Taylor stress that acute distention 
of even a small intestmal pocket as m Rich- 
ter’s hernia m which the mtestmal lumen is 
not entirely occluded, leads to all the symp- 
toms of mtestmal obstruction Wangensteen 
and Rea by excluding swallowed air (cervical 
esophagostomy) and preventmg distention m 
dogs with complete ocdusion of the termmal 
ileum spared these animals for an average of 
36 days (givmg 1500 cubic centimeters of 
I per cent sahne daily and occasional blood 
transfusions) These authors concluded that 
the mechanical factor of distention and not a 
toxic factor accounts for the lethal issue m 
ileal obstruction 

Fmc, Rosenfeld, and Gendel resected the 
coehac ganglion and ail the splan chni c nerves 
(and/or the subdiaphragmatic vagus nerves) 
m cats, checking the completeness of the 
denervation at autopsy on the death of the 
animals They conduded that exdusion of 
the extrmsic nerve supply does not influence 
the survival time However, Hemn and Meek 
(ii) found vagotomy, splandmicotomy, and 
lumbar sympathectomy permitted the disten- 
tion of Thiry-Vella jejunal fistulas without 
any sjmiptoms m 6 dogs Bilateral splanch- 
nicotomy and lumbar sjmipathectomy pre- 
vented vormtmg and to some extent the 
depression, but anorexia appeared 

Our observations mdicate that denervation 
does exert a protective effect and by using 
non-draining loops distended by the gas and 
secretion resultmg from the obstruction alone, 
we produced the ideal medium for absorption 
of any speafic toxin formed m mtestmal 
obstruction 

methods 

Obstruction of the first portion of the 
jejunum, 15 centimeters from tlie ligament of 
Trcitz, was produced bj the technique of 



Fig I Tracing of denenated non draining jejunal loop, 
obstructed for 12 hours Top tracing, respirations, tuner, 
4 second intervals, scale, pressure in centimeters of water 

Stone, Bemheim, and Whipple, 1 e , resection 
of a 10 to 12 centimeter segment, mversion 
of the ends to form a closed loop, and then re- 
estabhshmg the contmmty of the gastro- 
mtestmal tract by an end-to-end anastomosis 
Numerous workers have shown (6, 5, 13) that 
death occurs more rapidly under these condi- 
tions than if the bowel is obstructed by a single 
hgature at this level Denervation of these 
obstructed loops was effected by dissectmg out 
the central vessels, cutting all other structures 
and pamtmg the vessels with 20 per cent 
phenol m 15 dogs. Denervation was produced 
in 6 dogs by infiltratmg the mesentenc pedicle 
with 95 per cent alcohol (or ether, 2 dogs) 

In 6 dogs the motihty of the obstructed 
denervated loops was studied by inserting 
balloons connected to water manometers and 
recordmg traemgs of pressure changes on 
smoked paper These observations were made 
on unanesthetized animals at vanable inter- 
vals of obstruction 

Animals were operated upon under intra- 
pentoneal sodium pentobarbital anesthesia 
No speaal postoperative care was given 
Water was placed in the cages next day and 
the stock diet the followmg day 

RESULTS 

In the 6 dogs prepared for motihty studies 
of denervated obstructed loops, the axerage 
of the maximum spontaneous pressures is 27 


SURGER\ G\'KrCOI^\ \XD OnSTTTRICS 


ccntimrten oT v*tcr which b not ilgnihcantlj 
rflfTemit from the »\TTHffc (36^ cm.) of non 
deofn-nted obrtnicted loop* (t) Out otacr 
Titionj »bow thtl the modhtv patecm of 
dentnited objtnictcd Intotine b timOar to 
Don-deoenwled olatmcted mttttfnc, Dmer 
\Titioa, then docs not faterfert with the buM 
fnji of bcTcftsed pressures In obstructed loops 
(Fig l) 

Of 10 oon-dcnenited control wntfYv«t«_ »]i 
died in 36 hours to 7 daiw, the medkn 
ipproTimtcl} 71 hours. At autopsy 7 loops 
were peribrafed and 3 were eSitended. Of S3 
deoervaled dogs ir U\-ed and is died (3 to 4 
daj-s) At autopsy In the arumab which died 
e\TTT loop (but one) was perforated and 
death was attributed to peritonitis. 

The dogs protected b) denervitloQ Ined 
from 3 we^ to 4 months. Five dogs wet® 
killed when normal for 4 to 8 weeks. These 
animals did not vomit after the first day or 
two ate TOraoooily were active and akrt. 
Mlien kjHed, the ezammatkm revealed that 3 
doga had ooQapaed loops cootalnlng le to ao 
cubic CEDUzaetera of grs) mocoi fioid wbOe 
two had markedly dstended kic^ a culture 
from ooe j-feldiog a pure growth of strepto- 
coca (hemolj'tlc and dou hetnoiytk) The 
coDteots of these loops was fecil In character 
with vn^ foul odor Six anlmab died In from 
3 weeks to 4 toonthi. These were entire!) 
aonnaJ ontO i to a da)-a before death when 
the) became listless, vomited and refused to 
eat Fourdogsdeadof mtemsl hermatioaatK} 
^'Dlvu]us apparently had aente aoddenta 
avoidable with better auigkal technique Wh) 
two animab should auddcnl) doek^ gewr 
alized gas gangrene after 3 and 4 months of 
ncnjul livdlbaxl 11 not apparent It Is con 
cei%-able that the anaerobic bactena finally 
got a foothold and produced actfi'c infection 
These dogs were trtmaxloiisly distended and 
solid organs, lie Irver and spleen, were 
crepitant and hteially bubbling with the gas. 

mAlOA'Cicrs 

Denervation of an obstructed nou-dramiug 
loop of intestine apparcntli wiH protect a dog 
against death for 3 or 4 n»nths If the loop 
does not pcrioiatc If perforation occurs the 
annnal dies of pentomtb. It b not apparent 


wb> some loops perforate whtk others alth 
stand marked dbtentloD for long pcxiodt It 
was noted in the non-denenated controls that 
3 of the dogs died with duteoded wm peTfo- 
rated loops. It b well Loown th»t death 
frequently occurs from distended discolored 
bowel which has not perforated. It has been 
shown (9) that death In closed loops, evtn 
when Btrangubted, can ocnir without bacteria 
In the pentoneum or the blood stream. 

Hemn and 3 Ieek (10) hasr not dbpo^ of 
the tosin theory by dramlog the loops to the 
outside lucc tlie toxfn b ^cved by aih*®- 
cates of the toxin theoi) to be formed In the 
mocDsa and absorbed under the InfiacDce of 
the distention dbectl) Into the \‘ans and 
I)'mphatlcs. Our closed loops should be Irleal 
for absorption of torins under the pfctsure 
produced by the obstruction Itself but dogs 
with denmated loops lived utdess the looju 
perforated That denenation dltnlnates a 
ncurotoxin b unllkel) since anlmab d)’lng of 
dosed loop obstnxlloD do not die of progrea- 
sha pars])ab also se\'tral were saN*td 

with fimas spared but mdered noocondac 
tlva bv ether or akthol That elunlnation of 
Kiuphatics b a protective factor b not 
probable srace these are quickly reformed. 

The data show that the -MltcXisx effect of 
denervation b not due to altered modlity 


StnOLUlY 

I Dogs were prepared with dosed loop 
obstructiorts, 10 serving as controb ahlJe 33 
were denervated. 

a Balloon studies of intestinal motility 
were dooe in 6 unanestbedied dogs with de- 
nervated dosed loop obstructions. 

3 Denervmtloo does not ngmficantl) alter 
the rooUUty of obstructed loo^ 

4 Denervation of an obstructed Doo-diain 
Ing jejunal loop prolongs life, dogs d> mg after 
3 or 4 months of gcaeralued gas giofrenc. 
There b, therefore do evidence for the cibl 
eoce of a special toxin of Intestinal ofastruclioo 
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FAT EMBOLISM 
A Clinical and Expcnmencal Studv 
CARLO S. SCUDERI MD PU) F^CS^ CUcgo, Illiiw* 


S DsCE o\Tr 600 kiKnm rcfqcn c ei to (at 
embofism tre found in the Uteiature 
only the high U^ti of the htcrattue 
that perUln to the aperimental 
cEnkal woi to /oQow irffl be presented. 
Clinicillv Ut rmhoUpn b T«y dlffienlt to 
fuhstantiate condtaiv^ ThU difficolty U 
real}> not the fault of the medkal profesaon 
but U due to the nature of the dbetae, which 
makes its Incontcatable recognltioo very ptot^- 
leznatic For tha reajcn I ha\T ^)est most 
of my ftt^ on the dlagctostic phase of thb 
malady Those destiing complete reviews on 
the subject should refer to artldes by War 
thin 1913 Scudjtri (4J) 1934 and Groikkni, 
1936 


Aa eari> u 1669 EiTwer had injected milk 
Inti&TeQousl^ in dop, and thb was probably 
beginning of our knowledge of fat emb^ 
fbm. 

Magendk during the years 1821 and 1836 
did some expetimental work oo hpemla and 
its effect on the dreuiatkm in animala Hb 
deacriptara of the eiperiracntal mtiodoction 
of Bqtdd oil Into the vetwus drcuUtkm b 
dflwfr 

Zeuker 1862 obser\-ed the hrst fat emboB 
In the pulmonary capillaries of man following 
a ae^erc cnahiog ioluiy to a raHrotd worker 
Ihe pulmonary capfllaries were found to con 
fin a great many emboli of flidd fat- He 
thought that they occurred by aspiration 
through the gaping veins from the sto m a ch 
of the patient 

Soiha in 18S0, reviewed all the cases iq> to 
date and then added 34 cases of hrs own- He 
also conducted aniraal eipenments and 
brooght forth many Hmiral and pathoI^KAl 

S mti winch had previcnnlj bw obscure. 

Oft of our modem teilboots dealum with 
the snhject of fat embolam are based upon 

Tmm Ite at m«*. CcBw tt VafioM. 


the statements and cnndas*ons which he 
drew HerwevtT years have shown that some 
of hb opfauoos were enoo eons. Of ly? cases 
of fat embolism which he collected In only 14 
instances could fat embolism be regarded as 
the cause of death, and some of these Iw 
regarded as doubtiul 

frhmsn and IToote (1927) b) la tUto rt 
pcrlments showed that hntamlue extracted 
Iiom necrotic musdet, produced a vtrv rapid 
dlsfotegratiaD of the fat emulsion of oarmal 
blood scrum. They cemduded that tat em 
bolbm might be rtudD\ produced In the bone 
marrow 00 a non traumaric bisli porcli bj 
the absorption of hhUmlne fiurn injured 
bod> tbsue, into the blood stream- They abo 
fOQ^ that istraTesous ether prodoces fat 
embotlsD of the lung by dbsolrii^ the nonnal 
cniabffied fat of the longs, and, when the 
ether vapor tesuwn fa I ci srae d by evaporation 
into the alveoli, the free fat bmmet vbfhle 
mkroscopicaDy in the blood 

motoot 

The experimeotaJ work done on the cdology 
of fat empcJbm has been cousideTablc and, ui 
many Instances, has led to much contradlctKm 
and confusioo 

Males are many more ticocs affected than 
females, the proportion bong about 8 to i 
The ytnmgest case 00 record, a newborn, was 
reported ^ \kod The greatest incidence Is 
during the fourth decade of life Rarely does 
fat emboSsm occur b children because the fit 
b the booe marrow b fnsufftcieiit up to the 
fourteenth year (Speed) Landois, m an excel 
lent article on the subject, states that be found 
mostly palmltin and stearm m children and 
Infauts, with a prTjportwe of the more 

fluid At bodv temp^ture oick add b 
noite fluid and b more easfli absorbed than 
the more vacocs palmitic and steanc adds 
For thb reason fat embolism is iwt 10 common 
b children 
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It appears as though alcohohcs are more 
predisposed than nonalcohohcs Perhaps this 
IS due to the mstabihty of the fat emulsion m 
the serum produced by the frequent dilution 
with the fatty solvent after a “debauche” 
(Cubbins) 

Lehman and Moore calculated the amount 
of fat m the bone marrow of a femur and 
found it to be approximately 65 cubic centi- 
meters By experimental study with cotton- 
seed oil they found that, should man be able 
to tolerate as much oil m the blood stream as 
a dog, 120 cubic centimeters would be re- 
quired for a lethal outcome This is based on 
tsvo assumptions first, that cottonseed oil 
does not materially differ from bone marrow 
fat, and, second, that man, as well as dogs, 
can tolerate free fat m the blood If this be 
true, all the fat m the bone marrow of a femur 
could be well tolerated After a great deal of 
controversy as to whether the fat is earned by 
the blood or lymph vessels, the present opin- 
ion seems to be that most of it is earned by 
the vems while a smaller part may be earned 
by the lymphatics 

It IS mteresting to note that experimental 
animals can be made to build up a resistance 
to experimental fat embohsm by repeated 
small mjections of fat This work was done 
pnmanly by Paul and Wmdholz, and later by 
Domanig They found that such animals 
could withstand many times the lethal dose 
No fat droplets could be found free m the 
blood serum of these animals Evidently they 
are rapidly destro)^ed by a newly formed, 
unknown substance 

PATHOGENESIS AND PATHOLOGY 

After the injury to the bone marrow fat or 
adipose tissue, there is a dismtegration of the 
supporting fibrous tissue with hberation of the 
fat Naturally there are ruptured blood ves- 
sels in the vianity of the mjury The artenes 
squirt more blood into the area, thereby m- 
creasing the pressure, while the veins remam 
open and absorb the fatty rmxture by venous 
suction (hliloslavich), parUcularly if their 
consistency is more or less fluid 

Gauss (20) brmgs out the pomt that fat 
embohsm is more common in fractures than 
in an}' otlicr condition because the vems are 


encased m a bony waU and hence cannot 
collapse as elsewhere m the body, thus they 
remam wide open for the admittance of the 
fatty mixture This process may take place 
immediately or proceed for some time until 
coagulation occurs The pathology of this con- 
dition mvolves aU the organs and is too well 
known by aU to be discussed m this very bnef 
resum6 

Lehman and McNattm found at postmort- 
em exammation that fat embohsm is present 
m the lungs of about 50 per cent of unselected 
cases These men have conclusively shown 
that anatomically the diagnosis of fat embo- 
hsm as the cause of death cannot be safely 
made 

Wnght found at postmortem exammation 
fat embohsm present m 52 of 100 consecutive 
cases, m the majonty of which patients did 
not suffer from fractures or contusions from 
falls or acadents This author also helps to 
substantiate the contention that postmortem 
findmgs of fat embolism are not pathogno- 
momc evidence of violence 

Carrara found fat embohsm present m 22 
per cent of cardiovascular renal diseases and 
44 per cent of bums Catsaras reported fat 
embohsm m the lungs of 18 of 67 cases of 
post-mfluenzal pneumoma To add to the 
already great confusion on the subject, aado- 
sis, phlegmonous gastntis, acute pancreatitis, 
chronic tuberculosis, menstrual suppression, 
hepatitis, splemtis, and tuberculous pneu- 
monia have been mentioned In fact, almost 
all diseases, poisomngs, and injections to 
which the body has been subjected have been 
reported m the hterature as havmg caused fat 
embohsm at one time or another 

Vance, m 1931, wrote a ver}' comprehensive 
paper on fat embohsm from a pathological 
viewpomt, which is a classic on the present 
hterature on the subject 

SYMPTOMS 

There is no climcal correspondence betw een 
the apparent mjury and the degree of result- 
mg hpemia Injunes which are apparentlv 
identical may m one indii'idual be foUoued 
by a fatal hpemia, nhile m another individual 
the same injunes mav cause but a shght dis- 
turbance 
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^ '\IN CE ov’cr 600 kouwa r e/ cfc a cga to £at 
emboUim are fotmd In the literature 
only the high hghli of the Utentoie 
that pertafri to the erperlmental and 
dinlcal iroA to follow wHI be prtacnted 
Clinkallr fat ernboHim b very niAw mlr tf> 
nbstantiate conduilveh Thb dlfficnlty li 
really not the fault of tu medical profoalon 
but is due to the nature of the diaeaae, which 
makfi Hs bconteaUble recognlthm \'eTy prob- 
lemndc. For this reason I hare spent most 
of my study qq the diagnostic pha%> of thb 
malady 'n»se desrlng complete r ey f ew s on 
the snhycct ibould refer to artkles by 'Uar 
thhi, 1913 Scuderi (^t) 1934 and Grmkkns 

1936 


niSToaiCAi, 

As early as 1669 Lower had injected itulk 
IntrarcDoasl) In 6 os% and this was probably 
the beginning of our ksowledce of fat einbo> 
tUm 

SlagEadie, durmg the years tSsi and 1836 
did aoine eq jertmeotal woA on hpemia and 
Its effect on the drculahon in ■nlrnalt- lib 
dcacdptxon of the esq^nmental introductwra 
of hcpild oO into the >00001 ciradatioD b 
daasc. 

Zenker 1863 observed the ffrst fat embob 
in the pulmonary espiOonetof man fotlowiiig 
a severe cnahing mji^ to a raHroad worker 
The puhnonaiT capillaries were fonod to con 
tain s great man's emboU of fluid (at. Be 
thought that they ocettned by aspiration 
through the gapsng \Tini from the stomach 
of the patient 

Scriba, in ifeio, revi e w e d all the cases op to 
rUte ujd then added 34 cases of htt erwn. He 
alto conducted animal experiments and 
bro ug ht lorth many dinlcal and pathcdogical 
points which previouilj bwm obscure, 
ilost of our modem textbooks dealing with 
the subject of fat embolism are based upon 

Frca eta Li^T«wt7 erf Cdbsi ctf U«lai« 


the statements and condosktos whldi be 
drew Howtr-er >Tars have shorn that wnue 
of hb opinions ircrc erroneoos. Of 177 i-^ki 
of fat embohsm which be collected, In twJv 14 
instances could fat anboUsm be regarded as 
the cause of death and sonte of these be 
ttgarded as doubtfuL 

Lehman and Moore (1937) by ts tUn ex 
penmen ta sbowed that hbtamlne extracted 
irom necrotic nmsdes, produced a very rapid 
dldnttgrabop of the fat emubloQ of normal 
blood serum. They concluded that fat cm 
boGcn might be reuiily produced In the bone 
marrow 00 a non-traamatic basb purely by 
the absorption of histamine, from injured 
body tbsoe, into tbe blood stream. They also 
fouM that btrarenous ether produces fat 
embolism of the lung by disadviiig ti* aortnil 
emotsi^ fat of the lunp a^ when the 
ether vapor temlon Is knre^ evaporation 
bto the al>'eoli, the free fat becccDes vUble 
mlcTOscppbaDy b the blood. 

rnoLxjot 

The cxpenmental wort done on the edoiogy 
of fat embolism hu been coraolerable and b 
many instances, has led to much contndlctJon 
and confuxloQ. 

Males are many more times affected than 
(emalea, the proportfon being about 8 to i 
The youngest case on record, a ne w b orn, was 
reported ^ Nkod. Tbe greatest bdder>ce Is 
during the fourth decade of life. Rarely does 
fat oohollsm occur b children because the fat 
m the bone marrow is losuffident up to the 
fourteenth year (Speed) Landob b an cred 
lent artlde on the subject, states that he found 
mostly palmitin ind stearb in children and 
Infants, with a smaller proportion of the more 
Quid olein. \t bodv teinpmture oWc aod is 
i^te fluid aod Is more easily absorbed than 
thf more viscDQS palmitic and stearic adds. 
For this reason fat embolism u not so common 
fa children 
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It appears as though alcohohcs are more 
predisposed than nonalcohohcs Perhaps this 
IS due to the mstabdity of the fat emulsion m 
the serum produced by the frequent dilution 
with the fatty solvent after a “debauche” 
(Cubbms) 

Lehman and Moore calculated the amount 
of fat in the bone marrow of a femur and 
found it to be approximately 65 cubic centi- 
meters By experimental study with cotton- 
seed oil they found that, should man be able 
to tolerate as much oil m the blood stream as 
a dog, 120 cubic centimeters would be re- 
quired for a lethal outcome This is based on 
two assumptions first, that cottonseed od 
does not matenally differ from bone marrow 
fat, and, second, that man, as weU as dogs, 
can tolerate free fat m the blood If this be 
true, all the fat m the bone marrow of a femur 
could be weU tolerated After a great deal of 
controversy as to whether the fat is earned by 
the blood or lymph vessels, the present opm- 
lon seems to be that most of it is earned by 
the vems while a smaller part may be earned 
by the lymphatics 

It is mterestmg to note that experimental 
animals can be made to build up a resistance 
to experimental fat embolism by repeated 
small mjections of fat This work was done 
primarily by Paul and Wmdholz, and later by 
Domamg They found that such animals 
could withstand many times the lethal dose 
No fat droplets could be found free m the 
blood serum of these animals Evidently they 
are rapidly destroyed by a newly formed, 
unknown substance 

PATHOGENESIS AND PATHOLOGY 

After the mjury to the bone marrow fat or 
adipose tissue, there is a dismtegration of the 
supportmg fibrous tissue with hberation of the 
fat Naturally there are ruptured blood ves- 
sels m the viamty of the mjury The artenes 
squirt more blood mto the area, thereby m- 
creasmg the pressure, while the vems remam 
open and absorb the fatty mixture by venous 
suction (Miloslavich), particularly if then- 
consistency IS more or less fluid 

Gauss (20) bnngs out the pomt that fat 
embohsm is more common in fractures than 
in any other condition because the vems are 


encased m a bony wall and hence cannot 
collapse as elsewhere m the body, thus they 
remam -wide open for the admittance of the 
fatty mixture This process may take place 
immediately or proceed for some time until 
coagulation occurs The pathology of this con- 
dition mvolves aU the organs and is too well 
known by all to be discussed m this very bnef 
r6sum6 

Lehman and McNattm found at postmort- 
em exammation that fat embohsm is present 
m the lungs of about 50 per cent of unselected 
cases These men have conclusively shown 
that anatormcaUy the diagnosis of fat embo- 
hsm as the cause of death cannot be safely 
made 

Wnght found at postmortem examination 
fat embohsm present m 52 of 100 consecutive 
cases, m the majonty of which patients did 
not suffer from fractures or contusions from 
falls or acadents This author also helps to 
substantiate the contention that postmortem 
findmgs of fat embohsm are not pathogno- 
momc e-vidence of -violence 

Carrara found fat embohsm present m 22 
per cent of cardiovascular renal diseases and 
44 per cent of bums Catsaras reported fat 
embolism m the lungs of 18 of 67 cases of 
post-influenzal pneumoma To add to the 
already great confusion on the subject, acido- 
sis, phlegmonous gastntis, acute pancreatitis, 
chrome tuberculosis, menstrual suppression, 
hepatitis, splemtis, and tuberculous pneu- 
moma have been mentioned In fact, almost 
aU diseases, poisonmgs, and mjections to 
which the body has been subjected have been 
reported m the hterature as ha-vmg caused fat 
embohsm at one time or another 

Vance, m 1931, -wrote a very comprehensive 
paper on fat embohsm from a pathological 
■viewpomt, which is a classic on the present 
hterature on the subject 

SYMPTOMS 

There is no dmical correspondence between 
the apparent mjury and the degree of result- 
mg hpemia Injunes which are apparently 
identical may m one mdi-vidual be followed 
by a fatal hperma, while m another mdi-vidual 
the same injunes may cause but a shght dis- 
turbance 
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surge:r\ gynecou>g\ and obstetrics 


TT>c onset mav be rjdden mthln • fetr 
boun of tbc in|arj bot iisiaJl\ doe* not 
become tMuifeU until the third or foorth 
da> Once Ibc set In, thev tn«^ 

\‘arj from & «hght ImUhillty *nd exdUbOitv 
of the mtient to manlacnl period* u^ooated 
with high deErhun and death The 

ij-mptom*, u watched carefully ha\T a tend 
ency to be cvxBc, corre apou ding to the emboG 
pamng from tbe puhnoolc drcuUtkm to the 
systemic, and gradually reluming Man) of 
these caaea appear to be doing ruerfy when 
gradually they begb to show nae rigna of 
nervouanca* tJid eiudtability At thh thw the 
poUe and temperature begm to ibow a alight 
rise. The reiplratloQa ihrm a more raptd rise 
than the poise, and e\’en early In the symp- 
lomatolo)^ may be dy^meic- Aa more capu 
liriea are obstructed In the lungt, the dyapuca 
herraaes correspoodm^y Cyaoosia ma\ or 
may rwt appear depending on the extent of 
pulmonary linpalrmcDt- GradoaEr a pasin-c 
oogestioa occurs m the lunp and moist rfllea 
are audible oyer the bases. A cough begins to 
appear and (a of a pcoductU'e nature rtrelv 
bK^-stained benrever Fortblareaaon,mao\ 
such cases are diagnosed as brooebopneu 
monia. 

As the polmouary arterial piuature in 
crease* the heart most beat faster In order to 
overcoowthedrculator) reautance Tbepulsc 
becotocs fatter aod stronger and the blood 
preasure begins to rise. Should the reststance 
in the pulnwnic circnlatkio Increase or rematn 
great, the heart before long beglni to wtaioi. 
Its rate Increases while its force decreases. 
Hie blood pressure corre^XJudlngiy begins to 
filL Should aome of the emboli lodge in the 
oorooar) veaaela, then the cardiac faflore 
comes cm much more qulddy Before kjng 
the pulse becomes irapeicepuble the arterial 
pressure fill*, the venous preasure rises and 
the picture of deep tbock and cardiac faduie 
apcpeais. 

The temperature \tnc* from mbnormal to 
io6 to 107 degree* F., depending on whether 
or not the heat regulating center is disturbed 
b) the etnboU The usual temperature during 
the height of the disease, a alwut 103 degreea 
In luminal cascs tbt temperature oftoi rises 
much higher 


Petechial benwrthage* (Rj-craou In 19^6) 
mai appear in the akin aab any other dbcavr 
Inwhlcn the embolic phenomena predooibiate 
Howe\Tr doe to the fact that the caplllarin 
are not actual!) oeduded as in bacterial eodo- 
cardhi* but the arculalk® Is greall) slowed 
down because of the increased vdscoslp. of the 
Wood (Causa, 19) the\ are rare. LeCouut 
and Gauss pubCihed the results In 14 cases of 
death folkrwing fat emboUsm upon which 
postmortem eraminatkeij had been done. A 
stud) of the dlaltai syTQptocna ol the» cases 
is very lostruclKu aa It us sesme Idea of 
what ocxnJrs in mDder cascs which do not have 
an esiSiLs UikaiU 

AD of these patient* passed from cnoadou*- 
nesa to a restless stage In ij this took the 
form of deJiriura 11 becoming *0 \'iolent as to 
require restraint. Eleven paired from deHriam 
to the comatose state. In sD u cases diipoca 
was present, and also an associated Increase In 
re^aratOTT rate the average being 53 rtsplra 
tkosperminute. Two cases dev-clo^CbejTre 
Stokes respratko 4 suffered from urboDger 
3 develops a maikcd cough The puire be 
came weak and shaBow and aver a gea iS3 per 
mteote. Involuntary passage of anoe aod 
feces octurred In is and in the s others the 
record* were incoenpJete. \t the Uroe of ad 
miaaion the tempcTatutc was either normal or 
subnormal and then roac to an average of 
105 3 degree* F foe the 14 cases. The time 
that they Ii\Td varied from 2 to 17 days, with 
an average of 6 da^'S. 

DIA-QKCWia 

Tbe nia}orit> of case* of fat emboUsm sre 
so mDd that tbr\ do not cause rvmptoms, or 
BO aevere that death results In a few miyi from 
uiTOfveinent of the lungs or tbe brain Ihiflng 
Gfe the of fat embolism b Justified 

o«dy H there b a historv of an mjm) with 
the typical H'r'irmt manifestalioQS 

nre Incubation pcncxl \‘arici from a few 
honii from tbe time of acodeot to 3 or 4 da\s 
It IS a good pomt to nanember Dennis rule in 
this respect, regirdlen of tbe aceptkifis 
shock 3 boun fat onboUani, 3 da%i pul 
rooDirv embobsci, 3 weeks (Sp^l 

Additajnsl confirmatory djm* arc the pret.- 
ence of fat In the urine the deroonstfation of 
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SURGET^\ GV'VECOLOO\ AVD OB S r flk lCS 


Knmagiw* aod Suto docribed a npocufica 
tioo metijod In 190S Banp In 1918 deacribcd 
an eitnurtion method, which bowerer b not 
accacxte enough for a tiulv tncntific method. 
Bloor PrUan aod ADm (6) fiirt broo^ the 
nq^hdometric method to the fore g rocad m 
1913 Later la 1938 Bkwr (5) pnblbhed an 
improred method. Stoddard and Dmiy de 
acribed a titration method In 1939, 

After a careful atud\ counid waa acmebt 
from ■c\Tral rer^ well known phj-sktlog&l 
cbembt* and aD agreed that the methods were 
beyond the capacity (or ablUty) of the arerage 
part-time chemist, and even when the deter 
minaliooa were done In wdl equipped bixnm 
torics by propeilv trained men, the vaiiatJona 
were too great to be of real dagrkjaUc \aJue. 
For the present at least, the oatlook along 
these lirres is unfarorable. 

Chnical ln\*estlgatioo in the serological dc 
paitmcnt of the Cook CoonW Hospital has 
revealed maa> Wood tefums tw almost cream- 
like appearance. These were found In diabetic 
comas, Upoid nephrosis, and lactating post 
partuffl vTxnen. In ipite of the fat content of 
the blood having readed this startling hd^t. 
th^ cases revved no msnlfestatioQS of fat 
embedbm. Some hivestigatnn have found 
dubetic coma cases to have reached a con 
centration of total I^Ids In the blood of s6 
per cent (Bantln) compared with the oonnal 
of 04 per cent TheacobserTatioos, therefore, 
haw condorf^ely pnrvvd to the antbor that It 
b not the total fat content of the blood which 
arc should be interested in, but the state In 
which this fat U found. Should ft be tn the 
form of a stable emulsioa, no fat droplets are 
present In the blood, hence do etabomm can 
occur On the other hand, the corpDscaUr fat 
content b of all hopoitance as it causes the 
oedurion of the veaseb riving the embolic 
phiwirmwnn- Unfortunatay only 5 per cent 
of the total fat content of the blood b found fa 
thb form. If ow cnnAlers that the total fat 
cDDtoit, as been stated before a ociy 0.4 
per cent, the figure of the corpuscular 

centage almost approrfanatei sero Tberoore 

it stands to reason that any total diemkal 
owthod for determining facreasei or decreases 
of tlin dement would be far bejimd the soDpe 
of quantitative chemical determinatioDS as the 


percentage of error bj our best proent day 
methods would be too great 

Other fiddi of experimental work acre 
searched for possible aid in these detcrmfaa 
tlooi. The use of the spectroscope was sog- 
gwted- However it has been stated that the 
tat ancentration was too ■msH to prodoce 
any appiedaWo vanatkes. 

At a later date the jsossfbDlty of the use of 
dectrocoodnetivity to detennine fat content 
changes in blood serum was contldeTed but 
thb method aod also the ose of the polanscope 
has been found to be of negative vaJoc 
bence/orth dropped. 

aenaTS or auut tield EXAirotATtOKB or the 
B tooD AXD nzan sueass or uemrr nuc 
TtJMf AXD COvnOL CUES 

Edmunds first described the dark field ex 
aminstioo of the blood for fat particles fa 
1877 Farther work along these 11 ^ was car 
tkd on by Neumann fa 1907 Ga« and Fhfa 
(18) in 1934 publUhed a most exoelleat artick 
upon thb sabket, on favestlgaUre work on 
m ahsotpdoD aod metahohsm fa Use lower 
animsb, Gage (17) was the fim to ^>*6 these 
mlcTDsaipfc partldes the name of chylonil 
onoa, 1930 meaning that thev arc one nuoon 
fa diameter and are coci 3 pose<{of cfale. 

The study of 35 misceilaoeons blood serums 
from the medical wards of the Cook County 
HospftiL wu UDdertaken as a control study 
No vanalions fnan the oonnal were found 
S eve ral cream like blood specimens from 1 
lactating postpartum woman rereakd a few 
toterestfag observations. In ipite of a eboJes- 
terol of i35 milligrams, and a milky appearing 
serum, no actual fat droplets could be found, 
a fact ibcrwlng the maivefaus stsbihty of a 
ser um (at emtusloQ 

As the average blood cell Is 10 mlcrofts fa 
diameter it has been estimated that fa order 
to oedude the finer capCLaries of the lung the 
fat droplet must be at least 13 to 15 mkitms 
fa diameter In now of the cootrol cases was 
this touod. 

In order to show the feasibility of this dlsg 
nostic method In embolic cases, oUve oQ was 
injected mtmveoouslT fa * dog Five cubic 
crntimelers were used, and It was Injected 
slowly Two minutes later with a dean 
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SURCER\ G'V'VECOLOO\ AND OBSTETiaCS 


Komigm and Soto deacribed a lapcmific* 
tkn method fn iqoS Banft in igiS deaoribed 
an eitiacllon method which, hownver b not 
accurate enoonh for a trnh scientific 
Bkwr Pdkan and Allen (6) firrt biTKi|dit the 
ncpteVanetiK method to the foreground in 
igts Later in zqiS Bloor {5) pobQshed an 
ImproNTd method. Stoddard and Dmry de 
•cnbed a titration method In iqig 

Alter a careful itod\ cnnnael wa* sought 
from »e%‘eral ^T^) well known phyakitogkal 
chonfats, and all agreed that the methoda were 
beyrmd the capadt} (or abfflty) of the average 
part time chemirt, and even when the deter 
mmationi were done In wdl equipped labora 
tone* In properiv trained men, the sartationa 
were too great to be of real diagnottic \ahic. 
For the present at least, the ootkwk ahmg 
these lines ts unfavorable. 

Clininl mvestigatibn in the aerobgicai de> 
paitment of the Cook County Hospital hai 
revealed man) blood serums of almost cream 
Ukfi appearance. These were found In diabetk 
coma*, lipoid oephrosis, and Uctating post 
partum women. In spite of the fat content of 
the blood having readied this startimg height, 
these cases revoded no manifestations of fat 
embofism Some tn>^stlgatars hav% found 
diabetic coma cases to have reached a con 
centration of total lipoids In the blood of s6 
per cent (Bantin) compared mth the oonnal 
of 04 per cent- Tbcne obaervatioii* therrfore, 
ha^■e cotidtialNTt) proved to the author that ft 
is Dot the total fat content of the blood whkh 
we should be interested In, but the state In 
whkh thb fat b found. Should it be in the 
form of a stable emulshm, do fat droplet* arc 
present in the blood, bena no mboltsm can 
occur On the other hand the corpuscular fat 
content b of all importance as it causes the 
ocdusioo the veiseb giving the embolic 
phenomena- Unfortunatm only s per cent 
of the total fat content ol the Wood U found In 
thb form If one coniideis that the total fat 
content, as ha* been stated before, b only 04 
per cent, the figure of the oorpnicnlar per 
centage almost apprommates zero Tbcreiore 
It stands to reason that any total chemkal 
method for detennhung Inarascs or deoeases 
of this element would he far beyond the aoope 
of quantitative chemical determinations as the 


percentage of error b) our best present day 
methods wDuld be too gieaL 

Other fields of eiperlmental work were 
searched for possible aid fa thi>w> dctennfaa 
tkms. The use of the spectroscope was sug 
gejted. However It has been stated that the 
fat coacentradon was too srrt^ to produce 
any appreciable vanatioa*. 

At a bter date the postibQity of the use of 
electiocoiiductivlty to detcnnfae fat content 
change* fa blood serum was considered but 
thb method and also the CSC of tfaepolarbcDpe 
haa been found to be of negith-e valoe and 
henceforth dropped 

RESULTS or DIET FIELD E3CiUaX.\TIOX5 OT TBI 

BLOOD asm riEsn swears ot iecect trac 
TURES aim cDvnoL avsES 

Edmonds first described the dark field ex 
amlnallon of the blood for fat partides fa 
1877 Further work along these Imes was car 
tied on by Neumann fa 1Q07 Gage and Fbh 
(tS) fa 1934 published a most eicwlent article 
upon thb subject, on iarotigstivT work on 
fat absorption and setaboQm fa the fawer 
animab. Gage (17) was the first to gf\T these 
Rucioscoplc parti^ the name of cfa>locaI 
duoa, 1920, meaning that they are one mloon 
fa dlaai rter aod ait cDcmosed of chyle. 

The study of *5 raisetUaneota blood scruica 
fnxQ the medwal wards of the Cook County 
Hospital was UDdertaken as a control stud) 
No vaiiationa from the normal were found 
Several cream like blood spedmens from a 
Uctatin^ postpartum woman rr\Taled a few 
fatereatmg observatlona. In qJte of a chole*- 
tCTol of jjs mUBgrama, and a milky appearing 
serum, 00 actual fat droplets could Iw fotzod 
a fart ihowfag the marvelous itabffity of a 
serum fat emuiBon. 

A* the average blood cell b 10 mlcToos fa 
diameter It has been estimated that fa order 
to oedude the finer capIUailes of the long the 
fat droplet must be at least is to 15 microns 
fa diameter In Done 0/ the control otaes was 
this found 

In order to show the feaifbflilv of lius dlig 
Dostic method in embolic caw*, oCst oQ wa* 
Injected Intravenously fa a dog Five cubfc 
centimetm were ut^ and h was Injected 
alowly Two minute* later with a d ean 
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syringe and needle, i cubic centimeter of 
blood was removed from the opposite leg, and 
a drop was exammed under ^e dark field 
Large ameba-shaped droplets of ohve od 
could be easily demonstrated, at least twice 
the diameter of an erythrocyte 
Twenty-five fresh fracture cases from the 
service of Dr Wilham R Cubbms were now 
selected All were suffermg from major frac- 
tures from 3 to 144 hours from the time of 
acadent One whole blood and one centri- 
fuged serum specimen of each patient was 
exammed No difference was found between 
the specimens except that the centrifuged 
serum was easier to examine due to the lack 
of mterference of a large number of blood 
cells 

No actual fat droplets were found I am of 
the opimon that patients suffermg from true 
fat embohsm wiU show droplets m great num- 
ber, and that this method wiU be of a real 
diagnostic aid 

TECHNIQUE OF URINE ANALYSIS IN FAT 
EMBOLISM 

In the study of this problem, several hun- 
dred urine specimens have been exammed for 
the presence of fat m the urme of suspected 
cases After a period of time, it was found that 
this apparently simple mvestigative phase of 
the problem offered an mterestmg physical 
phenomenon which heretofore has evidently 
not been emphasised, and for this reason I 
undertook its investigation 

That fat is excreted by the kidneys mto the 
urme m cases suffermg from fat embohsm is 
well known and often spoken of m the htera- 
ture Unfortunately, however, its detection is 
difficult because of one very elementary physi- 
cal phenomenon, and that is that the fat 
droplets float on the surface of the urme, and 
therefore are not excreted from the bladder 
unless the last few cubic centimeters of urme 
are expressed For this reason many unnes 
exammed which contam fat are negative be- 
cause of this sunple oversight 

To prove conclusively this contention, two 
flasks were used to carry out this experiment 
tn vitro The setup used is illustrated m Fig- 
ure I The flask above represents the kidney, 
while the one below, the bladder These are 



Fig I Set-up used m experiments Genito-unnary 
system tn viiro 

connected by a rubber tube representmg the 
ureter A second tube from the lower flask 
represents the urethra The flmd was permit- 
ted to run very slowly from the top flask to 
the lower, and fine droplets of oleic aad and 
also ohve oil were mjected mto the tube close 
to the top flask witii a hypodenmc syrmge 
In this manner there existed a visual gemto- 
urmary system It was noticed that as the 
flmd accumulated m the lower flask, the fat 
droplets rose to the top (In both the in vitro 
and clmical experiments 2 cubic centimeters 
of oleic aad were used, dixaded mto small 
droplets by simple shakmg with water ) 

After the lower flask was filled, the pmch 
damp on the rubber tube representmg the 
urethra was removed, and the flmd pemntted 
to flow out The entire contents of the flask, 
with the exception of the last few cubic centi- 
meters of fluid, were absolutely fat free Both 
urme and plam tap water were used as the 
flmd m the in vitro experiment, and the physi- 
cal phenomenon was found to be the same 
In order to prove condusively what was so 
weU demonstrated in vitro, the experiment 
was earned out m the human With the 
co-operation of Dr P Nelson of the urology 
department, the pelvis of the kidney was in- 
jected with 2 cubic centimeters of stenle oleic 
aad m cases foUowmg retrograde pyelography 
Four cases were used, 2 mdes and 2 females 
Two to 3 hours after the fat mjection mto 
the pelvis of the kidney, the males were in- 



73 * 


STOGER\ GVNLCOLOG\ AND OBSTETRICS 


T/p* hactti* 

Tin 

Ff«xir 

Hamrm 

liUU 

PucOa 

Fomrca bna 
Peh» 

Rl» 

T«a]a«* 


4 »- 7 

^96 


«< an kt 

Urt»e ^ CMS ftoQ to 

BVotiarrwi L P F Id crUn/ofR) 

^KOaML 


ftructed to psui the urine into 5 to 7 
urinating not more than tKO finpen depth In 
each In both catei, the kit flink contalDcd 
fll\ oi the oWc aod while the other* were 
abeDlutd\ fat free. I>ue to the difficulty of 
coUectmg the dl%’ided urine ^>eTdinetB in the 
female they were ealbetemed with ^a** 
catheten In both caaea the urine flow ceassf 
without e>'idsice of an^ fat floatfug in the 
fliakj, but when the patient wu compeUed to 
lit op then the oleic add flUed the glass cath 
eter and not another drop oi urine was 
exprcseible. 

A CONTIOL STUDY OF THt UlIKZ AKD BLOOD 
rtAMcrAno-x ce xox eicbouc case* 

As far as one ts able to determine from tbe 
btetature the study of the urine and blood 
■cram in normal cases and fresh fractures has 
Dcrer been dooe. For this reason the ioUowiDg 
wort has been earned 00 to see whether or not 
free fat Is found in oomtal centred cases. 

Two hundred miiceUaDeous hospital case* 
were used for the tmne eraminarioiL In Uib 
series onJj ambulatory maie patienU were 
used becauK of the greater ewe in coQectmg 
the urine ipedm CD Great care was eacreised 
in this work to have the patient emp^ hU 
bladder compicteiv Unless all of the orme of 
tbe bladder a collected, the floating fat drop- 
lets will not be cipelJed, and hence the unne 
examination would con\Ty tbe wrong coo 
duSKm. 

The nrine raeomens were collected and 
placed in a cold place ON-enugbt Hie next 
morning tbe surface of the onoe would be 
carefully emnined for floating fat droplela. 


Any ^estkmible droplets were rmanTd, 
stained with Sudan III and examined mlcro- 
•copicallv In this entire scrie* rwt one <■««»» 
■bowed any free faL 

The *ctd 1 ojj> department of the Cook 
Couotv Hosplt^ was kind enough to permit 
the unlimited tue of the blood serums sent to 
them for U asucrmann tests. Lach specimen 
was labeled centrifuged and then placed in 
the refrigerator o\'tTnight. The foBowing 
morning each tube was care{ull\ examined 
All questionable droplet ■ or dAirls w ere stained 
and examined nilao*copKaB\ Oncoccaskms 
deflolte fat droplets were found floating on 
tbe surface Ilowe\Tr the findings pioNTd 
only that tbe needks had been kept In Ikpdd 
petrolatum in each case mxi evidently the 
boiling did DOt dislodge the oO from the mride 
of the needle but wbm the blood was drawn 
for examination the ofl found its wav Into 
the ipetimeo 

Elertn of these cases showed a dryious 
anuhaoii which raptdJy found Its w*> to tite 
surface. This b pbvriological, u an> blo^ 
senm drawn withb an hour or two after tbe 
Ingestioo of an> iattv material presents ths 

f ibeiwmeDon In each of the cases ated here 
n the emtention mentioDed was found to be 
correct 

Fifty fresh fracture cases were next itudkxl. 
Onh male patients auflering from ma;of frac 
lures were examined The duration of the 
fractures was from i to 7 daj-s The urme was 
collected by having the patient in cither the 
sitting or standing poutffin and then haring 
him completeh exacnatc the bladder Ten 
QibK centimetCTs oi blood •were then drawn 
from the arm aod both spedmeni were centri- 
fuged aod exam bed- TTjc urrne residue was 
ttaloed with Sudan HI and examined mfcro- 
tooplcali^ Occasionallv casts were foviod 
but b not one histance could fatty casts be 
found as Rledd described as being present b 
the urine of 43 per cent of cases ^th fresh 
frajctuies. 

The casts were no more onmermis nor b 
u)V wav different from the casts found b any 
group of urbe specimens. Not one spcdiflcn 
of blood serum or urbe abowed anv evidence 
of free fat droplets A rtsumt of these cases 
ft gfreo b Table I 
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FAT EMBOLISM 

THE VALUE OF CHEST FLATES IN ITS DUGNOSIS 
AN ENTERLMCNTAL STUDY 

Jirka and Scuden in 1936 showed for tlie 
first Lime the value of chest plates in the diag- 
nosis of fat embolism 

Eleven dogs were used in tlie expenments, 
selecting whenever possible an anunal weigh- 
ing close to 1 2 5 kilograms Sterile oleic acid 
was given intravenouslv to 6, and sterile olive 
oil to 5 of the animals Variing doses were 
used in each experiment 

Due to the research of Landois, who found 
that olein was the largest component of bone 
marrow' fat, it was deaded to tr) boLli oleic 
acid and olive oil in our experiments The 
former, being the acid of tlie tnolcate and 
easil} obtainable, w as first used How ever, as 
it is toxic and probably unites with the alka- 
line radicals in the blood stream to form a 
soap in the chemical sense of the term, olive 
oil, which is a neutral oil and non-toxic in 
smaller quantities, was used as a control It 
was found that o 33 cubic centimeter of oleic 
aad per kilogram of bodj weight was sufli- 
cient to produce death, while 2 2 cubic centi- 
meters of olive oil per kilogram of body w'Cight 
were required to produce death m dogs The 
physical properties of both were similar m 
that their viscosities were nearly equal and 
both produced like droplets w'hcn emulsified 
First the technique for \-rav films of the chest 
of a dog had to be worked out Once the 
plates began to be uniformly good, the oily 
substances were injected By taking films 
before and after the injections, we were able 
to compare the lung fields, taken in each 
instance with the same technique 
Figure 2a shows the normal lung field of one 
of the animals The lungs arc relatively clear, 
except for the usual hilus clouding Figure 2b 
was taken twenty minutes after the injection 
of 6 cubic centimeters of sterile oIcic acid 
The lungs fields now appear more or less 
cloudy, of a diffuse, even nature No patches 
or mereased opacities are noted The heart 
shows no enlargement when measured by the 
supenmposition of the films The followung 
morning the dog was found dead, rigor mortis 
bemg present The thoracic organs were re- 
moved and roentgenographed in toio The 


lungs show'ed the lack of air Gross appear- 
ance and cut section simulated liver, or the 
hepatization found in cases of bilateral pneu- 
monia Palpation revealed no crepitant areas 

Microscopic sections were made and w'ere 
examined by Dr Benjamin Nicman of the 
pathology' department of the Cook County 
Hospital He desenbed the lungs as bemg 
t3'pical of a drowned animal, due to the 
marked edema of the epithelial cells linmg the 
alveoli, and tlie dear serous filled alveoli 
With Sudan III stain the fat filled capillaries 
w ere rcadilv demonstrated 

Figure 3a IS of another animal pnor to any 
experimentation Tw'cnty-five hours after tlie 
injection of 2 cubic centimeters of stenlc oleic 
aad, the second film w’as exposed. Figure 3b 
The animal at that time appeared perfectly 
well and quite nonnal in everj)' respect The 
identical technique was used in both films 
Close examination reveals the same diffuse 
haziness of both lung fields, as seen m the 
other set of pictures 

Figure 4a shows the normal lung field of 
another experimental animal Ten cubic cen- 
timeters of sterile olive oil were injected in- 
trax'cnously and 48 hours later another checkup 
plate was taken. Figure 4b The same diffuse 
cloudiness of both lung fields, so charactens- 
tically found in all tlie expenments, was hke- 
w’lsc present The upper lobes show the 
pathological condition clearly 

From 2 to 12 cubic centimeters of oleic acid 
were used in the first 6 animals, while from 2 
to 20 cubic centimeters of olive oil were used 
in the last 5 

The animals receiving less than the lethal 
doses of oleic acid, 4 cubic centimeters, showed 
evidence of pulmonary irritation for several 
days All of these animals had apparent colds, 
snifilmg and coughing penodically, otherwise 
they appeared nonnal 

The animals receivmg up to 20 cubic centi- 
meters of stenle olive oil showed no evidence 
whatsoever of any pulmonary irntation or 
malaise and had no apparent lU effects from 
the expenments One of the animals, after 
having received 20 cubic centimeters of olive 
oil, became ataxic and had great difficulty m 
controUing the extremities, although other- 
wise It appeared normal The mebnation 
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tUfe Usted about lo minutei, then he ran 
around and w« normaL This period piobabK 
enatfd »hlle the fat droplets were fnlerfennc 
with the cranial drcolatlon- 
One must not bee ngbt o{ the lad that fal 
embolicn ts not a true emboliim In the sense 
of a pennanent oeduason of a \TsseI, but sbn 
ply a Tttaidallon of ibe blood flow through a 
ca^lary whUc tbe oD droplets become ekjn 
gated and are ilowlj forced from the arterla] 
to the venom side of the drculatiom 

raz suxLx test fob tai w the carwz 
AcadentflUy In utmg the platinum Vjop foe 
the taking of micnj so optc ^wdmem, the 
author noted that whenevcT fat droplets were 
present, a sinhng and popping occurred when 
tbe loop was bnted over an open fiame. 
WTicn DO tialhig and popping occurred, oolj 
rardy were fat dropl^ c%Tr found In the 
microscopic frarntpstioas. 

This oWr\-atioo was Ifl\-cftigatcd further 
in order to detennloe the accorac} of this 
method for fat detenniaadons. 

One drop of Qli\'e oQ was thoroughly emoki 
fied into tngyasfng dHotloos of water and the 
tiole test trier! The test was tot) definite 
until tltt dllatJOQ readied t drop to So cubsc 
centime ten of water after whKn the shaUng 
and popping was not constant This repre 
sentM a dOotioti of i 1400 to 1 1600. 

Dilutions of 1 drop in So to t so cubic centi 
meters ra\-e an occasKmsl pop with a discolor 
atxm of the flame One drop in ijo to 150 
cubic centrmeten just gaw a dlscol^tion of 
the flame of course, was of no value. 

A hacterwiopst has rince tnformed me that 
she uses this method for burricdl) findlog out 
whether or not an) diphtheria organ»nis are 
pieacDt in a nrnrar b^use If Uiy arc the 
bating ignites tbe fatt) etpsuJe prodoang a 
characteraUc popping Of cotnse the always 
checked this ooservarion with a culture 
ISonnal human and dog urines were tested 
and found to be approrlmstrly the same as 
the tests run with plain water WTien do fat 
was added, onl) a yellowish blue discoloratioo 
of the flame took pUce 
This simple test requires no tpeoal trai nin g, 

DOT equipment, and I tseffi dmey makes 1 1 ahnost 

as as a mkrctscopic eiamluation. 


iHE TEcnxiQtrx or iCD\jf in rrAonxo or 

traUtE AXD BLOOD 010X1X8 

The staining of urine and blood ipcdmeni 
with Sudan III for aaminatioo turned out to 
be a stumbling block in many of the observi 
tions because a number of the detalb whkh 
were important were not appreciated Until 
many control studies were undertaken to dc 
ternrine the esact technique, mans experi 
ments had to be repeated TTie cooclnaioiis 
were as foQows (r) Tbe sUln must be fresh 
(1) a high concentration of the dve Is neces- 
sary to stain the fat droplets (^) the stain 
roust be permitted to set on the fat for at 
least 5 mmutes In order to itsl" it well (4! 
orange droplets less J to 4 rnkrons In 
diameter are other oontaminatioo or utkEs- 
solvcditam C5I a drop of stain must be added 
directly to the slide and not to a test tube 
spedmen 

OASJDDfOL AXD DECTIOUX SODITIU AS THEIA 
BJCimC AOESfTf 

Oardind (sodium laujyl alcohol subhcciate) 
made by DuPemt, b probably one of the moat 
elEaest etPuWfiers known. A few drops 
added to an oC> mixture producea a very fine 
and relaUrdy stable emuisioD with but little 
agitation A study of Its rahie in dogmsii 
has been described elsewhere. 

From previous experiments it was found 
that 9 9 cubic c eD lua etcrs of olive ofl per kilo- 
gram body webd^t was the inlnlmal ictnal dose 
in dogv Two aniins.li of about the tame size 
were chosen, wckhmg 10 i kflogrtms and 8 j 
kOograma. Both reeved a lethal dose of 
intrsvatoiB- olhe oH, 7 t cubic centirartets 
per kilogram bod) weight. Fire mmotes later 
when the dogs were vet) d)-apDeic, ooe re 
cched 20 cubic centimeters of i per cent 
gardioQl and almost Immediatel) the d)‘SDDex 
subsided but within 10 minutes it ban re 
turned to ahnoit the tame degree Twent) 
cubic antimeters more of 2 per cent gardmol 
was given but the animal was still very HL 
The second animal which had received only 
the olive oil was /■ tilrtmis Both were 
observed for i hour the gardmol treated 
ynima] being in much better ph^cal coodi 
tion bowwrer it was still vet) IlL Tbe next 
naming both were found dead. The on- 
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treated dog ^Nas in rigor mortis i\hilc the 
gardinol treated animal was stdl limp 

Postmortem examination of both animals 
revealed a bloody, frothy exudate m both 
lungs with patches of massive consohdation, 
more so in the untreated animal The kidneys, 
hver, spleen, and intestine showed diffuse 
areas of hemorrhagic mottlmg throughout the 
organs Specimens were taken and studied 
microscopicallv Massive occlusion of the ves- 
sels with droplets of fat was visible in all the 
sections 

Slx more dogs vere injected vnth 2 2 cubic 
centimeters of ohvc oil per kilogram and each 
received 20 cubic centimeters of 2 per cent 
gardmol immediately after the ohvc oil was 
gixen, and 10 minutes later All animals died 
within 12 hours 

In miro, this quantity of gardmol, if properly 
mixed with 20 to 30 cubic centimeters of olive 
oil, would produce a very fine and durable 
emulsion There is no doubt in the mind of 
the author that some reaction occurs in the 
body to prevent the same mechanism tn Jtvo 

Smee bile salts arc emulsifiers and sapomfi- 
ers of fat, many experimenters have enter- 
tained the idea that the injection of a bile salt, 
provided that it was not verj' toxic, should 
help to break up the occluding fat, thcrebj' 
clearing the obstructed vessels of the intcrfcr- 
mg fat droplets Until the commercial prepa- 
ration of dechohn sodium was offered, the bile 
salts were too toxic to be of any real value 
Dechohn sodium (sodium dchydrocholate) 
has been recommended by Paul deHaen Chem- 
ical Company as a therapeutic agent in the 
treatment of fat embohsm It is made by the 
addition of sodium hydroxide to dehydro- 
chohe aad This was first synthesized by 
Hammerstem m 1881 This preparation is the 
least toxic of the bile salts Rappert did some 
experimental work with it and recommended 
it most highly both as a therapeutic and diag- 
nostic agent In repeating his work I have 
unfortunately been unable to corroborate his 
findmgs 

As has been stated elsewhere 2 2 cubic cen- 
timeters of ohve oil per kilogram body weight 
is the mmimal lethal dose in dogs if given 
mtravenously Varying doses of dechohn sodi- 
um were employed before, dunng, and after 


the lethal quantity of ohvc oil In no instance 
were any of the animals saved As far as the 
author is concerned, dechohn sodium is of no 
value in the therapy of fat embohsm 

THE JCECIEVNISM OF FAT EXCRETION THROUGH 
THE KIDNEYS 

The author has been unable to find any 
reference to previous work done on the mech- 
anism of fat excretion through the kidneys 
Numerous cases of chylemia have been report- 
ed, but aU have been purely dinical in their 
presentation 

This problem vas undertaken because of 
its relationship to the diagnosis of fat embol- 
ism m traumatic cases Before approaching 
the problem it was ncccssarj’^ to determine 
wheAer or not normal dogs under vaned 
physiological conditions ever excreted fat in 
the unne 

The unne of two normal dogs was cxaimned 
and found to be negative for fat by micro- 
scopic tests desenbed later Two dogs which 
had been given one pint of cream, one 3 
and the other 6 hours prenous to the unne 
examination, had no fat in the unne Two 
other dogs which were being star\'ed in other 
experiments also showed negative results The 
kidneys of these 6 animak were sectioned and 
stained with Sudan III In none was there any 
evidence of fat droplets in either the glomeruli 
or tubules 

Knowing that dogs under vaned physio- 
logical conditions did not excrete fat m the 
unne, its presence should be considered ab- 
normal 

All the animals m the followmg experiments 
were operated upon under nembutal anes- 
thesia 

The pedicle of one kidney was isolated 
through a loin mcision and the renal arterj' 
careful!}' dissected from the surroundmg tis- 
sues The ureter was then traced to the 
bladder and cut free, the end bemg cannulized 
with a glass cannula The cannMa was then 
brought out through the antenor abdommal 
wall through a stab wound and fixed m place 
With a very fine needle the fat was mjected 
mto the renal artery When the mjection was 
completed, the renal artery had to be care- 
fully clamped m the longitudmal axis to pre- 
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\Tnt Ion o{ bV»d tlirough the needle bole and 
•till not completely occlode the ren*] tilen 
Ocduson of the artery would obvknalr result 
in ceuatKm erf the umaij flow from the 
laolited kidncT A miniature paper clip wai 
used for tUa purpose, having a small spnng 
in It. After the fat had been injected the 
kidney was placed back in the loin and the 
wound sutuml. 

Doth doR bone marrow fat arxl oDve oQ 
were used In varkra* physical forma. 01i\*e 
oO or bone marrow fat waa uaed in aome 
emulsified fat In others. Aa emuhlfiers, plain 
water with a httle aoap and alao solutions of 
gardlnol were tried. The results were tml 
formly the same In order to mcreiac the 
urinar} output, IntraNTncms Ringer t solution 
from joo to joo cubic centnneten with t gram 
of caffeine or aoo to *50 cubic centimeters of s 
per cent urea la phvsKilogkal salt aohition 
were Ef\‘cn fntra\Tnouilv The unne was 
collected from the cannula In the anterior 
Bhdomlnal wall and examined bv centrifuging 
It for 15 mlnutea at high raced then rtaiung 
the supernatant bquld snth Sudan ni A 
film from the surface of the urine was exam* 
Ined under the mlcmcope for the orange 
colored ipberkal droplets of fat XMien pres- 
ent these \*aried In mt from j to 8 mlaona in 
diameter 

Results of experiments on a senes of dogs 
and Louidana bull frogs ahowed that the In 
travascular fat Is exerrted through the kid 
ne)S proidding that o 75 cubic centimeters or 
more fat per idlogram bal) weight b injected 
The fat Is excreted not through the gknneniU 
but onl> through the tubules. These open 
ments been described bj the author in 
detail in a recent article (43) 

STUDIES ox TOE SURTACE TDfSIOX OT BLOOtl 
SEIUM 

In the search for methods of accurately 
diagnosiiig fat emboUim the effect of the fat 
droplets on the blood semm was studied. It 
ts a well known fad that the mixture of 
Iknudi of different specific gravity or the 
ailitioD of mert particles to a liquid, produces 
definite changes In the surface tension. Wth 
thb thought in mind experiments both is 
citm and in fke were cooducted. 


In order to ehmlnate the roost common 
factors that produce errors, the c)t glass and 
theplatlnumloopof theDuNooj tenslomeler 
were washed first with soap aal water fol 
lowed by ether Thev were never used tmlfl 
thofoughl) dried 

The average of ten deteimiaatkms was com 
puted and ^nd to be as fonowt Control 
stuc&s at room temperature— water 8jJ 
dynes human serum, 90 5 dynes dog scrum, 
go-idj-nes. 

Dogs were subjected to increasuig doses of 
olive oQ given IntiavetKaisIj After a few 
minutes venous blood was withdrawn from 
the opposUe leg and the blood serum collected 
b> centrifuging the raedmen. 

Two of the experiments were as follows 

Expenment 6 hoTina] blood scrum read 
ing of this dog was 904 dynes. One cubic 
ccntlmeteT of olive oil per kilognzs bodr 
weight was injected, a total of 6 cubic erntf 
meten being used. Reading after olive oil 
was 90 7 dsmet. 

Ejgje^ent 7 hormal blood serum read 
tng of this dog was 86.5 dynes. One cubic 
ccBlimeteT of ohrt oO per kDagnm body 
weight was bjecled, a totiJ of 8 63 cubic cent! 
meten h^rig given. Reading after oQve oQ 
was 864 d^TKS. 

One cubic costimeter of oCve oil per kilo- 
graiD bod) weight b about one half tne lethal 
dosage In msn a comparable amount would 
be 70 to 7 S cubic cratfmeters. These two 
determinations showed but little difference in 
the readings. Other ciperiments nmiung op 
to a kthal doaage (t s cubic centlmeten <rf 
olive oG per kilogram body weight) showed 
very little change in the surface tennon deter 
mlniitlmM. Probabl) many of the olive oQ 
droplets were being held back bj the small 
caplianes oi the bod> and for that reason 
man} of the droplets were not to be found 
in the general Uood stream as we had anti 
apated. 

Further studies were made on the vanabics 
uced bv oCve oil In blood serums ih nP* 
results were as follows ratio 151 cubic 
centlmeten per 5000 cubic centimeters of 
blood— (lethal dcie In man) 8 j 75 d}Ties 
rabo 294 cobic centlmeten per 5000 cuWc 
centimeters of blood— 77 75 dynes. 


SCUDERI FAT EMBOLISM 


743 



Tig 2 a, left, Xormal lung field, b, jo minutes after injection of 6 cubic centimeters of oleic acid 


Provided that the temperature remained 
constant and that the specimen did not stand 
too long, the difference m vitro did show an 
appreciable change provided that larger quan- 
tities of olive oil were used 

The fact that the surface tension determina- 
tions vaned with vanations of temperature 
and standing of the specimen only occurred to 
the author after a number of contusing deter- 
minations on the same specimen dunng the 
same day This aspect of the problem was 
easily gone into and was readily solved The 
findings were as follows 

VARI \.BLES PRODUCED BY STANDING 

After 20 minutes 

pecimen Surface tension standing 

Xo lo 78 25 dynes 80 5 dynes 

No II 78 35 dynes 81 5 dynes 

The vanation produced by standing alone 
would be enough to counteract any possible 


accuracy of the method A far more interest- 
ing variation was observed with temperature 
changes Variations of about 35 degrees of 
temperature produced around 8 dynes van- 
ation in the surface tension The results were 
as follows 

TEMPERATURE CHANGES USING SAME SERUM 


Degrees C D> nes 

Scrum No 3 218 88 73 

(w ithout oil) 38 o 86 o 

49 o 83 s 

55 o 81 

Scrum No 4 218 88 

36 5 84 

460 83 

57 o 80 


These short experiments showed that the 
numerous variables are too great to be of any 
real diagnostic value even if the in vivo experi- 
ments were as promising as the in vitro ones 
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TAT TOLEltf\NCE IN DOGS— 
EKPFRIMENTS IN IMMUNIZATION 

Ihat animals can he made tolerant to lethal 
doses of intravenous fat was first shown by 
Paul and W^ndholz in 1925 Ihis w'as later 
confirmed bv Domanig in 1932 
Paul and Wmdholz used repeated small 
doses of fat m daily injections At each injec- 
tion larger quantities were given They at 
first thought that this increased tolerance was 
due to a greater production of scrum lipase 
How'ever , careful investigation w'lth the T raube 
stalagmometcr failed to show any such nse 
Thev then concluded that this increased toler- 
ance was due to the acceleration of absorption 
of the fat bj' the tissues 
Domanig gave hourlv injections of intra- 
venous fat and was also able to create an 
apparent relative immunitv to increasing 
doses of intravascular fat He was unable to 
show any transferable fat dissolving or lipo- 
lytic substance created in these animals He 
likewise concluded that the increasing doses 
created an accustomizmg reaction of the body 
to the fat By careful stool and unne examina- 
tions, he showed conclusively that there was 
no increased ehmination which might explain 
the mcreased fat tolerance 
The above expenmenters used small divided 
doses given at frequent intervals The thought 
occurred to me to give massive sublethal doses 
with a longer interval between doses in the 
hope that by using this procedure perhaps the 
mechanism of fat tolerance might be different 
Paul and Wmdholz, and Domanig used both 
olive oil and human bone marrow fat It 
appeared to me that if we expect any definite 
serological reaction, the bone marrow fat from 
dogs alone should be used m dogs For this 
reason bone marrow fat obtamed by extract- 
ing cut dog bones was used 

It was found that the minimal lethal dose 
was from 2 2 to 2 5 cubic centimeters per kilo- 
gram body weight of the animal 
By weekly mjections of mcreasmg doses 4 
animals reached a figure of 5 cubic centimeters 
or more per kilogram body weight before the 
quantity of fat produced death One animal 
received 5 cubic centimeters per kilogram, one 

5 5 cubic centimeters, and 2 animals received 

6 cubic centimeters per kilogram 


Three dogs were transfused wuth 65 to 85 
iiibic centimeters of citrated blood from the 
animals which had surxnved 3 5 cubic centi- 
meters of bone marrow fat per kilogram of 
body weight 

In each instance after the termination of 
the transfusion, 3 cubic centimeters of dog 
bone marrow fat were injected per kilogram 
body weight (a lethal quantity) None of 
these animals survived At least for the time 
bemg no transferable substance has been 
found w'hich could be used to transmit a par- 
tial immunity or increased fat tolerance from 
one animal to another Perhaps none exists 
and on the other hand perhaps other methods 
of approaching the problem may isolate it 

CONCLUSIONS 

1 The hterature shows conclusively that 
the postmortem table, unfortunately, is not 
the last court of appeal for fat embolism 
following fractures 

2 Quantitative blood fat determmations 
are of no value in the diagnosis, because the 
physiological variations are too great 

3 Quahtative dark field exarmnations of 
the blood should be of great aid in the diag- 
nosis, m the hands of tramed microscopists 

4 In the unne examination of suspected 
cases, only the last few cubic centimeters of a 
cathetenzed speamen are valuable 

5 Our uniionmty of experimental results 
maTes the author feel that mtravenous fat 
droplets, if present in sufficient quantity, wiU 
always produce changes in the lung fields, 
detectable by the x-ray 

6 The sizzle test, using a platmum loop 
and a Bunsen burner, is accurate m i 1400 to 
I 1600 dilution It IS very simple and requires 
no special apparatus nor any compheated 
eqmpment 

7 The techmque of Sudan IH stainmg of 
the unne and blood specimens, m order to be 
accurate, must be done according to the fol- 
lowmg rules (a) The stam must be fresh, 
(b) a high concentration of the dye is neces- 
sary to stam the fat droplets, (c) the stam 
must be permitted to act on the fat for at 
least s mmutes m order to stam it weU, (d) 
orange droplets less than 3 to 4 nucrons are 
either contammation or undissolved stam, 



46 


SURGER\ GYNECOU)G\ A-\D OBSTETRICS 


(c) a drop of jlaln most be added dirccth to 
the «lHe and not to a Icrrt tnbe ipocmirn 
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hat droplet* arc xerrtet 
through the tubule* of the kWnct If the con 
ccntration of the fat reacbei 0.75 coble centi 
meter* or more per Idlogram body •wdtht- 

10 Surface temkiD atucbca of the blood 
•enim arc of no value ra thli dbeaie became 
the v^fiaWet arc too ntmerom to be laUs- 
factorilv controlled. 

11 Since all the bone marrow fat extracted 
from a femur fa not sufEcient to aiuac death, 
the author bdievra from experimeotal e\i 
dence that oleic aod which fa one of the spGt 

S roduett of the neutral olein of bone marrow 
the probable etiological factor ThI* aub- 
atance u aevm time* ai lethal aa neutral bone 
marrowfat, and aofiicientqaantit} could raafli 
be a\'aIUbIe 

13 ElxpeTvconitall\ anlmafa can be made 
rexfatant to lethal do*e« of iotrarascolar fat 
provided the mjectioQi are fiim is gradualli 
Ingeaalftg doaev The oKchaiifam of thU phe 
notnenon fa oot dear IMtether (t fa due to an 
lacTtaaed tfane mfatance or the formation of 
an emofalfytog agent will require further wort 
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EXPERIENCES WITH INTRAMEDULLARY TRACTOTOMY 
IV Surgery of the Brain Stem and Its Operative Complications 

FRANCIS C GRANT, M D , F A C S , and LAURENCE M WEINBERGER, M D , 

Philadelphia, Pennsylvania 


S URGICAL procedures upon the various 
extramedullars' segments of the tn- 
geminal nerve for the relief of major 
trigeminal neuralgia or for intractable 
facial pam due to other reasons have suffered 
from several drawbacks All of these have not 
been elmunated bv either the Frazier-Spiller 
retrogasserian neurotomy or by the Dandy- 
Olivecrona method of sectioning the tngemi- 
nal root in the postenor fossa In both of these 
operations the resulting comeal insensitivity 
permits the occurrence of neuroparalytic kera- 
titis The face feels numb and stiff and roughly 
5 per cent of patients develop distressing dys- 
esthesias which often cause more suffermg 
than did the onginal neuralgia 
To avoid these complications, Sjoqvist (6) 
in 1938 proposed cuttmg the descending tract 
of the tngermnal nerve within the medulla 
oblongata The rationale for this new method 
was based on the peculiar anatomy of the mtra- 
medullary pathways of the tngeminal nerve 
A bnef and simple description of the central 
tngeminal fibers will provide the theoretical 
background of the operation 

The sensory root of the tngeminal nerve 
enters the bram stem at the junction of the 
pons and medulla Immediately upon the en- 
trj' the fibers undergo an anatomical separa- 
tion and a physiological dissociation The 
fibers mediating touch sensation turn rostrally 
and enter the mam sensory^ nucleus of the tn- 
geminal nerve and thence by the secondary 
neuron ascend to the sensory nucleus of the 
thalamus The fibers mediating pain sensa- 
tion, on the other hand, turn caudally and in 
company with the spinal nucleus of the tn- 
gemmal nerve run throughout the length of 
the medulla and mto the upper cervical spinal 
cord In the closed portion of the medulla 
they he on the superficial lateral aspect where 

Trom tie Neurosurgical Serviceand Neuropathological Labora 
tory of the Hospital of the University of Pennsylvania 


they form a distinct elevation, the tuberculum 
cinereum The tuberculum cinereum is, m this 
situation, above the olivary eminence and be- 
low the restiform body An incision into the 
tuberculum cinereum, therefore, cuts the de- 
scendmg tract of the tngeminal nerve and pre- 
sumably avoids the important nuclei, tracts, 
and respiratory mechanisms m this neighbor- 
hood 

Since only the pain fibers are interrupted, 
certam advantages are apparent Touch sen- 
sation IS spared, and the face does not feel cold 
and numb Neuroparalytic keratitis should 
not result smce some sensation is retained in 
the eye The motor component is also spared 
which makes the operation suitable for bilat- 
eral tngeminal neuralgia Furthermore, Sjo- 
qvist beheved that facial dysesthesias would 
not follow this procedure 
Thirty-five operations of this type have been 
reported, of which 19 cases have been done in 
this clmic Nine patients were ongmally oper- 
ated upon by Sjoqvist (7), 3 cases have been 
reported by Rowbottom, i by Jackson and 
Ironside, 2 by Walker, and i by Smyth The 
results m 19 cases m terms of relief of facial 
pam have been reported by Grant and Wein- 
berger (3) as well as an analysis of the sensory 
phenomena (10), and neurologic sequelae (ii) 

SURGICAL TECHNIQUE AND PLACEMENT OP 
THE MEDULLARY INCISION 

Before Sjoqvist performed this operation 
for the first time, it was thought extremely 
hazardous to mcise the bram stem As a mat- 
ter of fact, it was believed that death could 
ensue if the meduUa was accidentally pene- 
trated durmg the performance of a cisternal 
puncture From expenences with mtramedul- 
lary tractotomy, it is now known that rela- 
tively large inasions may be made in the 
medulla with small risk to We, if carefulh 
placed 
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.finrrfAaa The prcmc^lcation con cisionaJly tlic»c conttJn irrun \-eim « 
''ttt»of^gmn»o(nerobutilKi\tn»tmJdnighl m»\ be roapuUted and cut The tomil i 
The morning o( operation morphine lulphite tmted until the obei oi the fourth \-enl 
KtaliK 1/6 and tcopoUmine grain* t/150, are la \dBjalucd on the doraal ajpect of the 
Riven 2 4 hourt before operation and again dulU and the emerging rootleu of the t 
ii boor before operatiOQ In mon iniUnce* and tenth cranial nmn arc aecQ on the la 
as-ertin, 60 to 70 mflUgrami per Ukigram ha* aapect (Fig i) 

been used as aneathetk, although m a few Plactment tj the lacma* and tke anai** 
case* the premedication was ao urcctaafol that peMems iKmired \ccordlng to SjbqvUt 
U was possible to perform the r^ieration with anatomical laDdraarh »elected to indicate 
local infiltration of no^■oca^n into the acalp ptacement of the Inoaioii 1* the lowen 
There u an obleclion to local aneathesu be rootlet of the sagu* nenT At thb ItvtI 
cause culling the tract is palnfal and the pa point of the knife it Inserted Into the met 
tlent* nicn*e during the tedhon This can be just doml to the rootlet and carried dor 
dangerousaincelhcmoiTmentmaj-deflertthe for 4 mDlimeten. The depth of Incis* 
operator 1 hand whfle the knife blade is In j 5 to 4 mfllxmetcri Thb indsKm ie\Tn 
Ine medulla. descending tract and spinal nudeu* of th( 

Operairre expoinre A coniTntional fuboc gemlnal nerve However If one studle* an 
dpltai bemicranifctom) u performed Ills btr of specimens of the medulla, one Is st 
rmt necesBarj to expose the lateral stnus. It bv the \Tmatkms to the number of vagiJ i 
adds to the case of the suhsetpicni roanlpoU lets and their points of emergence from 
tlooi to rongeur the booe a little past the mid- medulla. It is this faa which moat likd\ 
line The cadre posterior rim of the foramen cmints for the sevmJ different and coatn 
magnum must be remoNed This Is especlsh> tors directions that S.fhqMst gi\Ts m his 
IjTT^rtaat on the safe of the projected indtioo acr^tioa of the rite of the medollaiy In^ 
since an adequate Uteral of the medoQa For instance he writs (7 p. 98) ‘'The 
IS the Jiiu non of the ezpoeare. lo taking orion is sttnated imifieriiatdy caodal to 
awaj the nmst Uteral Ut of the foramina! run. lowenno&t \agal fiUments and a fevmflU 
care must be taken not to Injure the \TrtebraJ ter* doraal to them. At this point the sj: 
arterj wWch enters the cranial caidty about a tract Is no more a)\frcd by the restiform U 
centimeter bekrw Although In hi* The levd corresponds to a border between 

c^Krative description, did not menlsou retook middle and Inferior * of the amnentta 
tng the arch of the atlas we have found that varis. This corresponds to a level 8 t( 
a wider and better view of the medolla Is *e mm cranUJIv to the inferior end of the foi 
cured bj to dotog The dura U opened by iTDtride. 

radial mosktoa, and the flaps are tacked lo the On measuring out these dbtance* 00 sev 
adjacent musdt A Ifaear todson is then a speefauen* of the medulla, it was foond I 
tosded downward to open the dura over the a distance of 8 to 10 niCIlimetef* above 
upper cer\-kal cord, njc arachnoid membrane obex actually corresponded to a level pan 
of the astema magna Is tom and the cerdjro- through the rostral bp of the olive or m w 
spinal flirU is allowed to escape. The medufla, cases slightly tbo« it In a number of 
with the emergtog lower cranial aervT roota, dollas the lowermost vagal rootlet was at 
comes into view la most lases a targe looping level 0/ the midportion of the ohvT but ik 
arten, the posterior Inferior cerebellar Is seen as far rostraO) as 10 mininielcr* above 
Ij-ingagatost the side of the medulla Just onder level of the obex. To add to the coofas; 
the cerebellat tonsO. The cerebellar tonsil is the author i drawing whkh fllusliates the 
gentlv retracted upward and rostraDj b> a of the inaaioo shows it placed about J m 
small spatula protected with moist cotloo meters aim the i fkai vagoJ nojUL Furtl 
There are often small arachnoidal adhesion* more in case protocol i the indiioB 
between the tonsfl and the medulla, which 10-12 mm cranially to the in/enor edgt 
ma\ be gentl> separated without trouble. Oc the fourth ventndc. In Case 4 the Inca 
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was made 8 millimeters above the level of the 
obe\ while in the 7 other eases it w as variously 
described as being placed at the level of the 
middle or lower third of the olue or at the 
level of the lowest \agal rootlet While Sjo- 
qvist states that the restiform bod} is avoided 
b\ an inasion at his recommended level (8 to 
10 millimeters above the obe\) the cross sec- 
tional \ncw of the medulla in which he illus- 
trates the extent of the proposed incision (7I 
shows the lower half of the restifonn bodv 
included in the transection (I ig 2a) 

It IS our belief, from cx'pcncnces with the 
operation, that the placing of the incision 8 to 
10 millimeters abo\c the lc\el of the obex will 
result in severe or disabling neurological se- 
quelae in a high percentage of cases Pliesc 
will come from mjun to the restiform bod\ or 
the main and/or lateral cuncatc nuclei which 
are easily ex-posed to injun at this level As 
in cordotom\ , the site and extent of the opera- 
tion must be measured 111 terms of millimeters 
and an error of a millimeter or so at this high 
level in the medulla ma\ result in disastrous 
consequences Although Sjoqxnst denies that 
neurological complications occur, except for an 
occasional paraljsis of the recurrent larxngcal 
nen'c due to handling of the vagal rootlets, his 
case protocols offer cindence to the contran 
In Case 4 the patient following operation felt 



1 Ig I Or)crali\c photognph of Ihc medulla oblongatn 
the tonsil of the ctabcHum is rclnctcd lo expose the low er 
portion of the fourth \cntricle The incision, which is 
marked h> a black thread placed in it, is located at a level 
aliout 4 millimeters caudal lo the obi,\ Only the dorsal 
half of the incision is seen, the lower half is concealed by 
the lateral curve of the medulla This photograjih was 
taken of Case 2 

numbness in his contralateral extremities and 
in Case g the patient’s gait w'as, “more mark- 
cdl} staggenng than on admission ” One also 
gets the impression that neurological compli- 



Tig 2 a left, reproduced from Sjoqvist’s monograph (7, 
mg 32) The extent of the proposed incision indicated b\ 
the shaded area involves almost the low cr half of the corpus 
r^liforme, C r The cross section represents a level at 
about the middle of the fourth ventncle b, is a cross sec- 
tion through the medulla taken 4 to 5 millimeters below 


the obex and about 2 millimeters caudal to the olive The 
extent of the modified incision is showai by the shaded 
area At this level the descending tract of the fifth nerve, 
Tr V, IS most superficial and covered only by a thm band 
of external arcuate fibers, LA F The spinal nucleus of 
the fifth nerve, V , is also fairly superficial 
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Fit j DkfraBsstk frpwntjtha at a>«r tnru 
Ic tw toedkiKk ladk»mtb«(h •< etc ncWoa tdvo 
caud bj Smrbt U tki«n U loaecu kij« bvdk* al 
fibm renuai ( fora tbe mttfono body u ffl m ibr 
cadft^ybw (umu udeoi IndkuM tb* riu cf tb« 
mtriiffii L>yi a ,i a I tUi tatUrpltA ibc «•)▼ 

akba («« of tbe doml cotam (hen aad 
ibc rtwiliam body (Uapted trea Fbva dV Ofay* 
tatw cdiiedbyLmi, 49 J B.l^ifaDc«nC I 

ettiom tna\ not haNT ocojnrd In otlifr case* 
because the Incision iru not made deep eootigb 
to se^TT the descending tract- This is inferred 
because In Cases 6 and 7 no lensQo aitcratuns 
rcsalted in the face and in Cases 1 z j 5 and 
8 complete analgesia was not produced in a1] 
three divisions but onl\ in 00c or pocsibh two 
dn-ukvos. In i of Rowbottom s cases in arliidi 
SjbqNdst sdcicriptionTasapparentlyfoUowcd 
the author states that the ^tlent had a wild 
atana of the arm followmg operatno. In a 
case reported bj Smilh and operated upon b> 
Jackson the patient had postoperative inco- 
ordination of the arm and a staggenng gait 

Since we have had mithsp* of this nalare 
an attempt was made based 00 a re>’iew of the 
known topographical anatomr of the meduOa 
and the rclationihip of scperfidal to deep 
strudrures, so to modliv the site of the Inadon 
as to render serious neurologica] complications 
unJikdi and at the same time to secure ao 



ade^te facuJ analgesia- The foIlowiDg ana 
tooucal data are presented to espbia the 
ratlonaJe of the modlSration 
“nie tngemhii] nenr enter* the kmer per 
oon of the poos and penetrate* 4 or 5 miEi 
meter* untiJ it reaches the lateraJ porttoa of 
the teg m entum At thi* point 4 to s ndIG 
meten beneath the sorfsce of the bram stem 
and under corrr of the middle peduncle U 
breaks up into ibe ascending fibers and into 
the dcscttiding fibers which form the descend 
iog tract A* the descendiag tract course* 
caudali\ it becomea more supertKia] and at the 
Ics-el of the middle of the fourth \Tntriclc It b 
on T ied only br the resdform bod\ on the 
dorsal and donoliteTal aspects. It Is at tha 
level that S^\’bt recommends that the tract 
be sectioned. As the tract descends still more 
caudall) it e meig q from under the rcstUonn 
bod\ and at the lr\Tl of the ober it b almost 
on the surface of the mcdoJla and forms a wcD 
defined eminence, the tuberculum docreum 
Four to fi\T mOL m eters below the level of the 
obex the restiform bod\ b no Iooot present 
and the tract is covered laieraDy tn ool\ the 
external arcuate fiber* and the tiorsospiDO- 
cerebdlar fiber*. These run in a vertical veo- 
trodoryoJ or m a veitfcallv oblique direction so 
that the mcbiooparalleis their course (Fig 3) 
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An incision into the medulla at this level can- 
not injure the restiform body or the cuneate 
nuclei and can only injure a few external arcu- 
ate and dorsal spmocerebellar fibers (Fig 4) 

A transection at this level 3 to 4 millimeters 
deep wiU encompass all the fibers of the tri- 
germnal tract and will assure an adequate 
faaal analgesia (Fig 2b) 

It has been thought that only the fibers from 
the ophthalmic division descend to the cervi- 
cal cord and that the fibers from the maxillarj'^ 
division end about the level of the lowest 
glossopharjTigeal rootlets The mandibular 
fibers were thought to termmate still higher in 
the meduUarjr portion of the spmal nucleus (8) 
In I case m which we made the incision into 
the medulla about 8 millimeters below the 
level of the obe\, a total and lasting analgesia 
was obtamed in all three divisions of the face 
This expenence sen'^es to prove that all divi- 
sions of the face are represented in the tract 
as low as the level of the upper pyramidal 
decussation We feel, therefore, that it is safer 
to cut the medulla more caudaUy for the de- 
scending tract IS most superfiaal and there are 
no vulnerable structures to be injured b}'^ an 
incision 3 to 4 millimeters deep 

YTien we first started to perform these op- 
erations 2 j'ears ago, we used the level recom- 
mended by Sjoqvist (8 to 10 millimeters above 
the obex) Severe neurological symptoms fol- 
lowed operation which were first parti}’’ ignored 
smce it was thought that they were only tran- 
sitory As the cases were f oUor\ ed over a pe- 
nod of many months it became evident that 
m a number of mstances the disturbances per- 
sisted and produced considerable disabihty It 
was this expenence combined ■with the oppor- 
tumty to study several postmortem specimens 
that caused us to modify the procedure In 
order to illustrate the possibihties of injury to 
the restiform body and cuneate nuclei when 
making the high masion recommended by 
Sjoqvist, the follo-wing case is ated 

Case i R J Surgical 43547 The patient nas 
a 46 year old male with carcinoma of the tongue and 
severe intractable pain in the left mandible In order 
to relieve his pain it aas thought necessary to render 
his face analgeUc as well as to section the ninth nerve 
and the upper posterior cervical roots On March 12, 
^ 939 > a suboccipital henucraniectomy was performed, 
and the arch of the atlas was removed. The upper 


three cervical roots on the left side were cut and the 
glossopharyngeal nerve was sectioned The tubercu- 
lum cinereum was then visualized by retracting the 
cerebellar tonsil An incision was made into the 
tuberculum cinereum at a level 6 millimeters above 
the obex and approximately dorsal to the lowest 
vagal rootlet The incision was 4 millimeters long 
and 3 to 4 millimeters deep 

Postoperative course The patient was exammed 
the daj after operation There was the anticipated 
analgesia invol-ving aU three divisions of the tngemi- 
nal temtorj’ Touch sensation was grossly intact 
The analgesia also involved the distribution of the 
upper three cervical roots His pain had disappeared 
How ever, there was a marked weakness of the homo- 
lateral arm and the patient complained of numbness 
and tingling in the fingers of the homolateral hand, 
1 e , homolateral to the side of the incision There 
was a wild inco ordination of the arm The fingers 
were so clumsy that he could not hold or handle 
objects Postural sensation w'as seriously impaired 
in the fingers of the left hand, less so at the wnst and 
slightly at the elbow There were pseudoathetoid 
movements of the extended fingers There was a 
mild inco ordination of the left leg Eight days later 
the inco ordination of the arm was still marked 
though less than after operation Postural sensation 
was still impaired m the hand and it still felt numb 
and tingling He was unable to stand unsupported 
because of ataxia and staggering He fell to the left 
The difficulties in gait and equilibrium were dispro- 
portionate to the static cerebellar disturbances in the 
left leg When discharged at the end of 2 weeks he 
was still too ataxic to walk unsupported and there 
was still inco-ordination in the arm and leg Two 
months later and just before his death his wife wrote 
us that he could not walk because of staggering, that 
his left hand was stiU clumsy and that it felt numb 

Perhaps had he lived longer many of his 
neurological disabihties ■would have improved 
because our expenence shows that this does 
occur The operation, however, disabled him 
for 2 months In this particular patient the 
neurological sequelae were a cheap pnee to 
pay for the rehef of pam but this case empha- 
sizes the senous complications that may occur 
■with high placed incisions Undoubtedly the 
restiform body and cuneate nuclei were m- 
jured Although the neurological sequelae tend 
to disappear m time, 2 to 4 months’ disabihty 
is a more senous consideration when deahng 
■with cases of tngemmal neuralgia Most of the 
patients operated uponm whom theSjoq^vistm- 
cision was used had considerable postoperative 
neurological disturbances We have now per- 
formed 4 operations m which the inasion was 
placed m the tuberculum cmereum 4 to 5 rmlh- 
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cttknt ma> not baxt ocoirml In oth^ case* 
bcdUAc tbc incisdoii wu not made deep enough 
to sever the deacendiDg tract. Thl* U lofemd 
becatae In Cose* 6 and ^ oo •eniors alteratktn* 
restated in the face and in Cases 1335 and 
8 complete analgesia was not product In all 
three m^tJons but onU m c?oc or pcttifblv tsro 
divisions. In of Roiroottom * case* in which 
S jtKpdst s description was apparcnUj foDowed, 
the aulbor state* that the patient had a “wiki 
ataxia of the arm following opentkn In a 
case reported b\ Sinj-th and operated upon b> 
Jackson the patient had postoperative Inco- 
ordination 0/ the arm and a ataggenng gait 
Since we ha T jiwd mlthapi erf this nature 
an attempt was made based on a review of the 
known topographical aiiatom\ of the medulla 
and the relationship of fupcrtdal to deep 
ftnictures, so to niodif\ the Hte of tbc incUon 
as to reo-ler serious neurological compDcatlom 
unlikeh and at the ume lime to secure an 



■mark for locsclng tW BnlmlkiT IscWer tmtojaUi- 
■wlmrMdill n the bcMca b placRj foto Ib« tBlerro- 
liBM dsrtruB u iwUrslrd bj- msnetsl Tbc karkM 
rc«io«BCi>dnl by Sjdmkl Wlciflrttcd tynwnCTsl Th* 
bttcT^ »l«»ifcvc\luMybi oh cs tie fotSo™ Iwly 

adwjuate facuJ analgtiU. The following ana 
toreiol data are pmented to expUjo the 
rationale of the roodlhcatloD 
The tngmmaJ oenT enten the lower por 
tkm of the mni and penetrate* 4 or 5 ralUl 
meters untff ft reaches the Utenl portioQ of 
the tegmentum. At tha point 4 to j tnllH- 
meters bracaLb the surface of the bratn item 
and under co^■eT of the middle peduncle It 
breaks up Into the aaccodlng fibm and Into 
the descending fibm whkh form the descend 
Ing tract- A* ibe dcscendhiR tract courses 
caodalli U berotnesmoresuperlicialand at the 
Icvd of the middle of the fourth ^■entnde h b 
coirred onli b\ the restiform hodi 00 the 
dorsal and dorsolateral aspects. It Is at thb 
lc\Tf that StoqNrfst recoramendt that the tract 
bcaeclioDed As the tract descends still more 
caudall) It emerges from under the restiform 
body and at the levd of the obex it b almost 
on the Burface of the medulla and forms a weQ 
defined eminence, the lubemiliim (doeicum 
Four to fi\‘c mUluncteTs bekrw the le\Tl of the 
obex the restiform bod) b no lonw pr e sent, 
and the tract b cen'ered laterally b> only the 
external arcuate fiber* and the dorsosploo- 
cerebellar fibers. These run in a \-ertical Ntn- 
trodorsal or in a \TTtfcaIlv oblique direction so 
that the ujcbion parallels tbeir course (Fig 3) 
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straight blade to make the inasion, we early 
found that it was difficult, if not unpossible, to 
see the point of the blade enter the medulla 
Using a curved blade No 12 with a sharp 
pomt, one has a full view of the knife pomt 
and therefore better control over the length 
and depth of the masion A bit of wax may 
be placed on the knife 4 millimeters above the 
pomt, to serve as a guard 

NONNEUROLOGICAL COMPLICATIONS 

For I to 3 days after operation most patients 
have a marked headache due to blood m the 
posterior fossa, loss of cerebrospmal fluid, and 
air m the subarachnoid space Five patients 
developed hiccoughs on the second to fifth 
day These lasted 3 to 9 days and were re- 
fractory to all treatment although carbon di- 
oxide inhalations gave temporary relief In 
2 mstances they were very exhausting No 
difficulties m swallowmg or speech were en- 
countered In Sjoqvist’s series there were 3 
mstances of recurrent laryngeal paralysis We 
have not seen this comphcation Although the 
medulla is necessarily mased m this operation 
we have not seen any respiratory difficulties 
on the operatmg table or thereafter 

MORBIDITY AND MORTALITY 

The periods of postoperative hospitahzation 
ranged from 8 to 21 days and averaged 14 
days Two patients with oral carcinoma died 
from late postoperative pneumoma on the 
thirteenth and seventeenth postoperative days 
At necropsy, one patient showed a wide- 
spread pulmonary carcmomatosis and the 
other multiple pulmonary abscesses One pa- 
tient operated upon for a painful carcmoma of 
the cheek developed a postoperative psychosis 
which persisted and necessitated his removal 
to an institution 

SUMMARY AND CONCLUSIONS 

The results of the operation m terms of re- 
hef of pam have been dealt with m other pub- 
hcations but are bnefly summarized m Tables 
I and n 

Intramedullary tractotomy is neither a dif- 
ficult nor a comphcated operation but requires 
an intimate knowledge of the topographical 
and mtemal anatomy of the mediflla oblong- 


ata At present, the procedure is just movmg 
out of the experimental stage Smnlar hazards 
and comphcations were encountered m the 
early development of anterior cordotomy and 
it IS expected that apprentice fees must be 
paid in order to develop, modify, and perfect 
the technique 

Although we do not, at present, feel that the 
operation is acceptable as a routme procedure 
m cases of tngemmal neuralgia, vanous con- 
ditions exist m which it might be considered 
the operation of choice In cases of severe tn- 
gemmal neuralgia affectmg the upper or upper 
two divisions or all three divisions of the face, 
tractotomy avoids the possibility of neuro- 
paralytic keratitis which might result from the 
complete section of the root required to reheve 
the pam In cases in which neuralgia has de- 
veloped on the second side after a previous 
retrogassenan neurotomy has been performed, 
tractotomy avoids involvement of the motor 
component and preserves masseter function 
In neurotic persons m whom one rmght expect 
severe distress from postoperative numbness 
if the sensory root were sectioned, tractotomy 
IS indicated since there are fewer unpleasant 
subjective sensations m the face Not mfre- 
quently careful questionmg shows that a pa- 
tient has a burning pam m the face between 
the paroxysms of true neuralgia Our expen- 
ence with such cases has taught us that this 
burmng pam may persist m the anesthetic 
area and even be accentuated by the presence 
of the anesthesia Medullary tractotomy re- 
heves the paroxysmal pam without producmg 
subjective sensory changes in the face If the 
complete anesthesia produced by sensory root 
section could thus be avoided the burning 
paresthesia might be much less annoymg It 
has its widest apphcation m cases of mahgnant 
disease about the head where pam makes it 
desirable to render the face analgetic Smce 
it IS often necessary also to section the nmth 
nerve and posterior cervical roots, tractotomy 
can be easily done through the same exposure 
Most of the advantages claimed for the op- 
eration have been confirmed m our experience 
Touch sensation for aU practical purposes is 
preserved, and the patients are hardly aware 
that their faces have been made analgetic No 
cases of neuroparalytic keratitis have been ob- 
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TABLE 1. — SUVUABT OT D\TA CTt mr ntjtEDI 
ATE rosToraiATm: stvtus or 19 cases 
or TIACTOTOUY 

CooTiteta rcU of p*1b t • 

PMtklnBdolfilii 
\« ttUcf ti paio 

SatiifactofT amlftiU j n 

LrmtWacttgy fadidapatiwU j 

UmM DcnnliaKlcal (Uftsrtanco 4 j 

TtodcnU pa mi cJ c^l ol dhtutum j 

Unor Dmofsclal dauitiucn 
N M.uiulefku dk t m LaDcf 

I M( laon. 

meter* bekrr the lev^ of the obet. la omq- 
psrison vith the cue descrfbed ire dte ooe 
*ach mtieot opemtcd opoa rrfth the modiSca 
tkm m the placement trf the Incbkrn- 

Cass \ E Shtx^caI 3695 ThepAiUitt^u 

* 3 rear oM vocoaii wbo had cofcmj «iUi ma^ 
mfnrrtni’l aetzra^^ tecocd tni third dlrfawa*, lor 
t yw*. Sbc had re ed re d tetBparuy diet frooi 
tlojhoOc ln}«ctlatu bat Atullj d«niadnd pmount 
nGef Ab latnrrtfifaUajy laictototny «u perfonDnl 
AprQ >4, 940. The obex «ru oaed tj the kodiwk 
■id the tuberrohun daereus u LnoteRed t 
lerd 4 to $ oldlsMten bdav th obex lad eboat 

mlllisteien bdov the oGre (Flf ) 

rostcppentlrecoone SlihoanAiteropentioethe 
patient wu dev ud eo-cipentfre. Rnmtoitlop 
dhclaaed ■ *111111 taco-ocdiratewi 0/ the hoeolateraJ 
■rm. Hacdpnafood od there «ec ooMbjecOTe 
trantloa* in the haod. Poctorxl temtion n* I 
tact. By theeadot *4 boor* theiaeD-ordiaataDalud 
pTteHoLQy dkippeved in the arffl. There vu 
cmplcte analfoci lo aU j dJmkxu ot the btth ome 

Uh fraw praemtioa ot touch •entttlon. WhxB 
pat 0 her feet on the third pottopentfre dav the 
w imaUe t nih aod fdl proo^y u> the il^t 
(tde A(tla the dbtnrbaacct in eqcullbrlaoi and gut 
were dliproportknate t the ctatk cerebeUir ngiu 
foe there v*> ooW the tnce d a hed to haee taxi* 
when tested in bed. By the fifth postoperath day 
she wu ble t tlk oitsttppxted, alcheu^ the Ire 
qoeatly rtagrered t there^arde Her gait rapfafly 
I rnpr ore d aM by the twelfth port opera U re day there 
was UtUa erdcocc of disturhaoce. The Remsberf 
sign wu aot preseet There wu no beo-oediiatloa 
in other of the right ett re m cle*. Ooe mo th after 
opentkia the wu perform jog fall hmschohl duties 
ifer ool MnJtJofwral cooml^t wv liltl tnsreu 
rity in iescrodiag steps Two meoth* her exaitu 
natkm she wu eraimoed and foand ( be oeurologl 
caDy Doemal Her pain wu entirely rdlewed aod 
there wu complett utalgesia of the three Irlgeml 
nal dfritlcxis. 

Tl Tilh^ mnH neuiotogicsl dbturfaonrc* «re 
preseot glter opcrgtioQ they were oul) Inn 


TABIX U — iUXJUBT OF A\AUABU£ FOLLOW 
tJF DATA OX 15 CASES OF TBACTOTOUY I 
TO 13 UOVTUS PO 3f0mt .VTI\T 




iJrtUe/ofrwt I 

Kortfid of pain 

Satfafactory fadsl anilgcrii 4 t 

I n a dery ista farUl uolfr^ 
ifsAed aenroJacical disbeeb- 
TlwktaU nearsl u gk a l dktaib- 
Mla Benrotodca) dlsPub 
N DautJnfKxl dhtubaacts 4 

Sahjecth Isdal lesMliaas j 

N (abjxrtha fadal tenuDoas 3 4 

A eng* boapltsl ilay t* days— Rang* * 


■lent ami ihcleit the hospital eoentlaS) gQor 
ami pogoa. These ugarient symptoins were 
probibly due to cutting of a few apioocCTebcDar 
aod arcuate hbm aod to the rq^oal edema 
of the medulla. This cue typihe* Uv difier 
enc» In the pottoperallve course when the fat 
dfloo la mane knr In the medulla u compared 
to the pm-tous OM la which It wu made 
higber Neurolodcai competuadoQ appar 
ently la made readily alter m]urka to the spl 
acKETcbeUar Lnrtj aod veuate hbera whertu 
the delecta are more profound aod leas recor 
cnblc •when the restUoim body or ameate no- 
da are injured Thii bu been abown eapen- 
menUlly io monkey* b> Ferraro aod Barrera. 

Before ending the iectx« on the lurgical 
and anatomical probiem* bncimentkmhould 
be made of »e^■c^aJ other difficultie* enconn 
toed In the couiae of roedollarv aoi^iery Oc 
caaionaily thick coogene* of small v-essds may 
be clustwed ow the area tdected (or the In 
rfsbm Thu force* occ to make the ladskrn a 
millimeter or *0 awnv \\ c haiT adopted the 
poUo oi monng the Indson caudaBv the re 
quiced dutamce lines the doccadlng tract re 
maiiu supealida] throughout the lower roe 
dulla. It ii unwise to coagulate these veuds 
00 the medulla smcc the electnc current b 
earned along the vessel* into the brain item 
and might p^uce senouj result*. If the in- 
culcm 1* made Into an avascular area, bernor 
ihage nc%*ei occur*. Mtbough Sjdqviit used a 
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straight blade to make the mcision, we early- 
found that It was difl&cult, if not impossible, to 
see the point of the blade enter the medulla 
Using a curved blade No 12 with a sharp 
point, one has a fuU view of the knife pomt 
and therefore better control over the length 
and depth of the inasion A bit of wax may 
be placed on the knife 4 milhmeters above the 
pomt, to serve as a guard 

NONNEUSOLOGICAL COMPLICATIONS 

For I to 3 days after operation most patients 
have a marked headache due to blood m the 
postenor fossa, loss of cerebrospmal fluid, and 
air in the subarachnoid space Five patients 
developed hiccoughs on the second to fifth 
day These lasted 3 to 9 days and were re- 
fractory to all treatment although carbon di- 
oxide inhalations gave temporary relief In 
2 instances they were very exhausting No 
difdculties m swallowing or speech were en- 
countered In Sjoqvist’s series there were 3 
instances of recurrent laryngeal paralysis We 
have not seen this comphcation Although the 
medulla is necessarily inased m this operation 
we have not seen any respiratory difficulties 
on the operating table or thereafter 

m;orbidity and mortality 

The penods of postoperative hospitalization 
ranged from 8 to 21 days and averaged 14 
days Two patients with oral caranoma died 
from late postoperative pneumonia on the 
thirteenth and seventeenth postoperative days 
At necropsy, one patient showed a -wide- 
spread pulmonary carcmomatosis and the 
other multiple pulmonary abscesses One pa- 
tient operated upon for a painful carcmoma of 
the cheek developed a postoperative psychosis 
nhich persisted and necessitated his removal 
to an institution 

summary and conclusions 

The results of the operation m terms of re- 
lief of pam have been dealt ivith m other pub- 
lications but are bneflv summarized in Tables 
I and II 

Intramedullar} tractotomy is neither a dif- 
licult nor a comphcated operation but requires 
an intimate knowledge of the topographical 
and internal anatom^ of the medulla oblong- 


ata At present, the procedure is just moving 
out of the expenmental stage Similar hazards 
and complications were encountered m the 
early development of anterior cordotomy and 
it is expected that apprentice fees must be 
paid m order to develop, modify, and perfect 
the technique 

Although we do not, at present, feel that the 
operation is acceptable as a routme procedure 
m cases of tngermnal neuralgia, vanous con- 
ditions exist m which it might be considered 
the operation of choice In cases of severe tri- 
geminal neuralgia affecting the upper or upper 
two divisions or all three di-visions of the face, 
tractotomy avoids the possibility of neuro- 
paralytic keratitis which might result from the 
complete section of the root required to relieve 
the pam In cases in which neuralgia has de- 
veloped on the second side after a pre-vious 
retrogassenan neurotomy has been performed, 
tractotomy avoids involvement of the motor 
component and preserves masseter function 
In neurotic persons m whom one might expect 
severe distress from postoperative numbness 
if the sensory root were sectioned, tractotomy 
is indicated since there are fewer unpleasant 
subjective sensations m the face Not infre- 
quently careful questioning shows that a pa- 
tient has a burning pam m the face between 
the paroxysms of true neuralgia Our ex'pen- 
ence -with such cases has taught us that this 
burning pain may persist m the anesthetic 
area and even be accentuated by the presence 
of the anesthesia Medullary tractotomy re- 
heves the parox}"smal pain -without produemg 
subjective sensory changes m the face If the 
complete anesthesia produced by sensory root 
section could thus be avoided the burning 
paresthesia might be much less annoying It 
has its widest application in cases of mahgnant 
disease about the head where pam makes it 
desirable to render the face analgetic Smee 
it is often necessary also to section the ninth 
nety-e and postenor cervical roots, tractotomy 
can be easily done through the same exposure 
Most of the advantages claimed for the op- 
eration have been confirmed m our cxpenence 
Touch sensation for all practical purposes is 
preserved, and the patients are hardly aware 
that their faces have been made analgetic No 
cases of neuroparal} tic keratitis ha\ e been ob- 
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•cn-ed nor have ire ercniritnened reddening capenence wilJ detennine whether thn occur 
ol the ciJnjuiKtii'*. In the majorltj ot cuet, foDowinj fiufical tmn#cctioo of the tract 
even inth complete analpeta rA the ophthal- 
mic divfrion a blink reflex mav be elldtcd. BlBLloGR-VPin 


IMflle pain icnuLion U loit in tlK cornea aiHl 
the aSectiN'C compooent of corneal IrritatKiD U 
abaent, the paUents are able to feel a tUmulos 
00 the cornea, the ieimtion being described 
aa a light touch or tkkle. Altboi^ It i» too 
eari> to apeak with aasurance abont poatoper 
adi'c chietibeshis we have 4 pabenta with 
rjbjectfre facial acnutioni. Id no cate ba\T 
the} fpootaocoutly complained of these tema 
tx«it and in no instajice has-e they been of the 
disagreeable or dixtreuiog character as are 
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often a toorce of datrea* after teotory nut 
seetkm. Oite patient had iligfat burning teoaa 
tloat about the ej-e which were annoying bat 
pcrfectli tolemhle. One had p^dL^EDg and 
tingling tensatkms for which he rubbed bla 
face with UnimeoL One woman complained ol 
brief pejox^'vnt of bomng at the angle of the 
(Dootn, and one stated that he had chilly 
tentadoot and the fUuakio that hit note waa 
watering 

Tbeoreticalls there is 00 reason why Inlet 
ruptioa of the mtramedalbry trlgemind path 
wa%*i ibould not be followed b\ (hwetthaiaa. 
It u wdl to recall m tbit connection the fact 
that tbfombotet of the posterfcit fafetior cm 
beUar arterr which alwa)a ta\-olve tbe de 
iceoduig timet of the tngeminal nerve, arc 
aaXKnpamed, In the majonl) ol catet, by te 
\'ere bammg djmetthetfaj (u) Only a larger 
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II —Further Observations on the Fluid Content of the 
Following Trauma to the Head 


COBB PILCHER, M D , F A C S , Nashville, Tennessee 


I N experiments previously reported (2), it 
was found that there was little, if any, 
significant alteration of the fluid content 
of vanous parts of the dog’s bram after 
trauma to the head sufficiently severe to pro- 
duce a marked nse in cerebrospinal fluid pres- 
sure Since, theoretically, with skull and dura 
mater intact, an mcrease m tissue fluid volume 
could occur only at the expense of a dimmu- 
tion in intracranial blood or cerebrospinal fluid 
volume, similar expenments have been made 
with one hemisphere of the bram freely ex- 
posed These expenments offer the additional 
advantage of companson of the exposed with 
the imexposed hemisphere, as weU as with 
normal control values 

UETHODS 

Anesthesia, position of the head, and meth- 
ods of sacrifice of the animals and isolation of 
specimens of cerebral gray and white matter, 
cerebellar gray matter and brain stem are ex- 
actly as descnbed m the previous study (2) 
Specimens of cerebral gray and white matter 
were removed from both hemispheres m all 
expenments Fluid content was deterrmned 
by drying to constant weight at 60 degrees C 
as before Trauma was admmistered by drop- 
ping a 1000 gram weight from a distance of 
60 mches twice m rapid succession This de- 
gree of trauma has been found to produce con- 
sistently a marked elevation m cerebrospmal 
fluid pressure when skull and dura are intact 
Cerebrospmal fluid pressure and femoral arte- 
nal pressure were deterrmned as m the pre- 
ceding study 

Two types of expenments were performed 
In the first type, the entire left cerebral hemi- 
sphere was exposed, the dura being incised m 
stellate fashion and its flaps laid back The 

From the Department of Surgery Vanderbilt Unl^e^3lty 
School of Mediane 


exposed bram was hghtly covered with a flat 
sheet of warm, moist cotton which was mois- 
tened from time to tune with warm physio- 
logical salme solution No trauma was admin- 
istered After mtervals of from 4 hours to 
hours, specimens were rapidly removed for 
detemimation of fluid content Seven such 
expenments were performed 

In the second type of expenment, trauma 
was administered as descnbed and the left 
hemisphere was exposed immediately after- 
ward The animals were sacrificed and spea- 
mens were secured 4 hours after trauma in 2 
expenments, 4^^ hours after trauma in 2 ex- 
penments, and 8 hours after trauma m 2 
expenments No visible hemorrhage was pres- 
ent in any expenment 

RESULTS 

Left hemisphere exposed No trauma The 
arterial blood pressure was not sigmficantly 
altered durmg any expenment The cerebro- 
spinal fluid pressure was very shghtly elevated 
m one ammal (Dog T 67) and elevated 185 
miUimeters of water above the control level m 
another (Dog T 68) In the latter the cotton 
pad over the left hermsphere was adherent to 
the bram at the end of the expenment When 
It was gently removed, a gush of fluid followed 
and the cerebrospmal flmd pressure fell to the 
control level In the remaining expenments, 
the cerebrospmal flmd pressure was not al- 
tered Bulging of the exposed hemisphere at 
the end of the expenments was absent m 5 
dogs, shght m i dog, and marked m i dog 

The fluid content of the bram speamens is 
given m Table I Although there were occa- 
sional mdmdual vanations, the findings, for 
the most part, were surpnsmgly uniform as 
was found in the previous study No signifi- 
cant difference could be demonstrated between 
the flmd contents of corresponding specimens 
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TABIX X— tETT CtaoSIlnaE tXPOStD — NO 
IXAUICA 



from the left and right hermspiiCTei. Arrrage 
finding* were iltnott kJoitIca] in the two honi 
jpfacretmndtbej tti*)a 3 rTtspor>d<d\rTydo»eiy 
with ttrt findii^ In oomuU cootrol anlnuJ*, 
u win be pointed out later 
Ijtfthmitpktretxpottd SerrrtUiuma The 
arterial blood preaAote ilwnred a tcaaiUoc> fall 
followed a $bgbt ele\itioa Immediately 
towing tnoma. Otberwiae It wu not algnlfi- 
cantl) attend. The cenbrospiiut firdd prea* 
vure wai not meawrabl) debited dating any 
of the experimestB, doubtles* due to tbe open 
wtmnd through which flold cocld Irc^y ptm. 
Tbe «po»cd left bemispbero bolged roiicT 
atcl} in 4 esperimenti and not at all b i In 
tbe *ingk remablng eip qLm ent (Dog T 70) 
tbe brain wa* actually inrunken a^ retracted 
from tbe dura by tbe end oi the operinwot 
In tbl> animal, tbe retplntlons roae from a 
control rate of ro to 80 per minota 1 bonr after 
trauma, then sbwly feu to and remained at. 
40. ThedoBwaJiii^eratdv<7aootic,butthe 


TABLE IL — Tl-VUlLt — LETT HZatSFHEa* 


E-TBOtED 



aitettxl blood presjure roabtabed a cocaunt 
normal level 

The fluid contmta of the tpeamem from the 
dog* brain* are >bown in Table II Tbe urj 
fortoliy of the \-ajfcic* value* b even more 
ftriUog than b the imtratimatltcd 
In ererv aperiment, there were ilmort k 3 en 
deal raloea for CDrretpDodbg tpeasesa from 
the two hemiipbm*, and avenge 
iDga are virtually the larne a* Donoal control 
value* (*ee below) 

For porpeae* of cotnparijoa a coosposite 
Uhie of average* i» pre*ented in Table III 
Tbe citmnriy do*e corre^ndciKe of value* 
foe the respectlvT *peamena In the different 
group* of ejperimojti 1* •df-cMdent 

fmouar and cotcxusiox 
loancrccDeotftudv o/lmmiifliedhiiniafl 
brain*, Shapiro and Jaduon haw found acta 
aDy ■abnormal vahie* for the water content of 
tniumaUied brain*. U*Ing the Iron dctermloa 
tloQ method, they aI*o haw abown that the 
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intracerebral blood volume, whether intravas- 
cular or evtravascular, is greater than normal 
m such brains (Pilcher, 2) They state, “In 
the traumatized head the brain is accordingly 
swollen but not edematous, the swelling is 
not due to mcreased water but to increased 
blood content ” 

Alexander and Looney studied the brains of 
a senes of patients who died in a psychiatnc 
hospital Thev concluded that the water con- 
tent of the bram is not “positivel}^ correlated 
with edema or atrophy of the brain ” It is 
apparent that the contradiction between these 
two quotations is one of terminolog}’^ and not 
of fact The A mcncaii Illustrated Medical Dic- 
tionary defines “edema” as “swelling due to an 
effusion of water liquid into the connective 
tissue,” but Alexander and Looney apparently 
employ the term to desenbe brains the size of 
which IS greater than normal Thej’^ state, 
“Atrophy or edema of the bram can be meas- 


ured quantitatively only by the differential 
ratio of skull capacity to brain volume or bram 
weight ” The findings of Alexander and 
Looney do not offer proof of the existence of 
“cerebral edema,” within the meamng of the 
definition quoted 

The experiments reported m this paper 
clearly demonstrate the marked stability of 
the fluid content of brain tissue Under these 
experimental conditions, no significant change 
in fluid content has been produced 
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PLASMA PROTHROMBIN VALUES OF MOTHERS AND 
INFANTS AT DELIVERS 


Further Studies Including Compirativ'c Values of the 
Umbilical Artencs and Veins 

ROBERT F NXlRRIS, iLD *nd \L\TrHE^\ C BEXNETT M D 
Ph'UddpKU, PrtutsjlrKfii 


T he widespread interest in protbrom 
bin and ^tamm K deficiencies has 
been re^ionsibie for sesTraJ ilu<bes 
on the r^tkmship of these defiden 
ties to the bemorrhafic dtseases of the new 
bom. The simple dinkal method of Quick 
Stanley Brown aod Bancroft (i6 i?) or one 
of Its modifications (it 13 (3) and the more 
complkated two^tage titration method of 
Earner Brlnkbotu and Smith (19 13) hare 
been the favorite procedura for the esrima 
tkxi of prothrombin defiaeoc) and therefore 
indirect!) in certain instances of the vitamin 
K defidenn the dme of birth, by the 
Earner method the blood prothrombin has 
been shown bv Bnnkhens, Smith, and Uar 
oer (4) b) Owes Hoffman, Ziffren, and 
Smith (0) and bv Hettman and Sbettles (5) to 
be onlv about one-<[uarter that of the oonnal 
adult. B) the Qoi^ method, bowrveT this 
dcfiaetic) la not so apparent since an Inaeasc 
in the CDn>Trtib3ity of prothrombin info 
thrombin ma) co mp ensate in port for the 
defideno of the former (9) Wth their method 
Quick, and Grossman (14 15) found, howei-er 
that the prothrombin iwhics of the newborn 
lined between 60 and 70 per cent of nonnal 
The aiiOable e\-ideoce also uxDcates that 


tmploimg the method of Warner Brink 
bous. and Smith (19, 33) Heilman and Sbet 
tks (5) were the first to compare the pro- 
thrombin levels of mother and Infant. Tdcv 
found that the ooncentratioo of prothrombin 
in norma! full term infants ai-erafed less than 
one-quartfr that in the laotbers. Norris and 
Rush osiDf the Quick method, found that in 
the case of co motheii and their babies the 
a\-erajt kirT of the babies was 63 per cent of 
the normal controls and that of the mothers 
140 per cent when 35 per cent diluted plawnas 
were compared as against 85 per cent and 117 
per cent, respectively when undflDted plas- 
mas vert compared. 

HeOman at^ SbetiJes (j) llkewue noted 
that the level of pfasna prothrombin tended 
to be ecTS lower m inmatore infants than in 
fuD term bahie*. Kato and Poncher (7) 
bowciTT foond DO correlatkio between the 
Infant s raaturit) and the prothrombin lerti 
of the blood as measured by the micro- 
pcothrombiD method of Kato (6) Uhen the 
prothrombin level by this method was deter 
mmed 00 succetsivT da>i folioiiog birth a 
greater fluctuation of the valaca was obtenrd 
In the blood of the premature than in the 
mature mfants. 


in man) infants a marked faD in the level of 
prothrombin ma% occur 3 or 3 dan after 
birth (9, 14, 15 30, 3i) A gradual nse m the 
prothrombin leitl during the oext week oor 
mafiy occurs, but this change ros\ be aoed 
cratrf by the oral administratjon of i-itamln 
K (18) It b during these first days of life, 
therefore when the plasma prothromhm fa 
low that hemorrhage a apt to occur 


The came of the low prothrombin enntent 
m the cord blood of the fetus and the apparent 
faD m the plasma prothrombin leivl of mani 
infants after bfrlh has not been detennlnco. 
Nottb aod Rush suggested that turn the 
prothrombfn concentratioo of mothers at dc 
liver) aitraged above normal a deficfancy of 
maternal vitamin K probabl) fa not respon 
sfble for the low prothrombin of the fetuses. 
Since the r61c of the U\Tt in elaborating pro- 
thrombin from vitamin K his been establfahed 
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in experimental animals (2, 14, 15, 19, 22, 23), 
it has been assumed that the hver of the fetus 
and newborn is likewise responsible for the 
formation of prothrombm (14, 15) During 
intra-utenne hfe, therefore, vitamm K must 
be supphed to the fetal hver by way of the 
mother, but after dehvery this source of sup- 
ply IS abruptly removed Quick (14, 15), 
therefore, believed that this sudden removal of 
vitamm K is responsible for the fall of plasma 
prothrombin durmg the first days of life 
Since Almqmst and Stokstad have shown that 
in the mtestmal tract of chicks bacteria may 
synthesize vitamm K, Quick (14, 15) sug- 
gested that when the bacterial flora of the 
infant’s mtestmal tract is estabhshed vitamm 
K may be produced by bactenal activity m the 
intestmes The time when vitamm K thus be- 
comes available corresponds to the tune when 
a nse of the prothrombin level normally occurs 

Because of these uncertainties it was thought 
important to study a large senes of cases m 
order to detenmne whether any relationship 
exists between the prothrombin levels of m- 
dmdual mothers and babies It also seemed 
advisable to ascertam whether the prothrom- 
bm levels of umbihcal artenes and veins are 
identical m mdividual cases 

METHODS 

In the companson of the individual mater- 
nal and infant prothrombm levels, 35 addi- 
tional cases were added to the ongmal 50 cases 
of Noms and Rush All prothrombm values 
were determmed by the method of Quick (16, 
17) In the 35 new cases the plasma pro- 
thrombm was determined not only m the um- 
bilical vein but also m the umbihcal artery 
For this purpose blood was collected by the 
method of Boyd and Wilson At the time of 
dehverjf the umbilical cord was sectioned 
without clampmg 10 to 12 centimeters from 
the fetus Blood which ran freely from the 
placental end of the cord was assumed to be 
largely from the umbilical vein and blood 
which spurted from the fetal end was assumed 
to be from the umbilical artery Collected 
simultaneously m separate paraffin-lmed beak- 
ers, the specimens were unmediately mnxed m 
test tubes with the appropriate amounts of 
sodium oxalate solution Blood was also col- 


lected at once by venipuncture from the mother 
In the preparation of the solution of thrombo- 
plastm we have followed Quick’s modification 
(ri, 12, 13) of his ongmal method m regard 
to heating the salme mixture and the omission 
of the oxalate solution from the salme prepara- 
tion of rabbit brain, but we have continued to 
use normal hospital workers as controls on 
each day that determinations were made m- 
stead of usmg Quick’s formula for computmg 
the prothrombm values of unknown plasmas 
Our expenence has been m agreement with 
Pohle and Stewart’s m that the o 025 molar 
calaum chlonde solution used by Quick often 
gives slower clotting times than solutions of 
lower concentration Consequently, m the last 
17 cases we have employed o 005 molar calcium 
chlonde solution for aU determinations Al- 
though the speed of clottmg with this con- 
centration is increased the relation between 
unknown and control appear to be mamtamed 
m the same proportion In aU cases we have 
compared not only the undiluted plasmas of 
the unknown with the dilution values of the 
control, but we have also compared the 25 
per cent diluted plasmas of each For mter- 
polation of these dilutions and for the evalua- 
tion of an unknown undiluted plasma which 
clots faster than the control, we have used the 
formulas of Norns and Rush In 22 of the 
last 35 cases the volume of packed erythrocytes 
in the blood of umbihcal artery and vem 
was also measured 

RESULTS AND COMMENTS 

The prothrombm values of 35 additional 
mothers and babies at dehvery were averaged 
with the 50 mothers and 51 babies (mduding 
one pair of identical twms) previously re- 
ported by Noms and Rush Prothrombm 
determinations on blood from only the 11m- 
bihcal vems of the babies were included in 
the senes In Table I the average prothrom- 
bm value of undiluted maternal blood plasma 
IS seen to be in per cent and that of the fetal 
blood to be 77 per cent of normal The aver- 
age prothrombm value, when the plasmas 
diluted to 25 per cent are compared, is seen 
to be 136 per cent and 64 per cent, respectively 
In the first 50 cases reported a tendency for 
dilution of the plasmas to increase the value 
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Otart Uodikrtrd pluettf (.<iap«rkr« a( fanfivUni 
pTutiumiUB riloei tm <j( bocewI la $f taoUtra 

mad Ckev b«£*r* ^atxj dnu arr BatenaJ hM (Uric* 
M fetal atQa 

of prothrombui in the auc of Uk mothm and 
to drmin lih it In the cue of the babtcs 
compared to the normal controli vaa alao ob- 
serve The explanation for thb difference 
U DOt apparent, but it hu been aug^ested that 
dQutkin of the plaamu may increase the ac 
curacy of the teat (6 9 la, i5> Kt any rate 
the loir prothrombin l^*el of infanta at Urth 


don not appear to be caoied bi ntanitn K 
defidenm in the motbm. 

It h 01 Intcrat that 10 many of the mater 
nal plaamas appeared to bait higher than 
normal prothrornbin'raluei. In the case of the 
undiluted plasmas 31 were greater tfmp tie 
iT^iecthT controls and In the 95 per cent 
dflated plaamu 65 of the 85 tnaternal pUimas 
were greater than the controls. 

Little bu been said m the literature 0/ the 
pesalbilrtj that certain iodhdduals ms) ha\-c 
greater thwn normal prothrombin Nalues. 
iSohle and Stewart have found that with the 
Oukk teat oormal plasma wiH dot In 10 sec 
oods in the presence of an optuaal rslrtmw 
coiKeotiatJcm but this time Is the minlmiim 
unlcsa the plasma b grossly Upetnic when 
sOgfatl) faster times maj be obtaiued. Soch 
findingi Unpl) at any rate that if dotting b 
(a^rr than normal t^ tnciessed s p e e d b not 
due to more than a normal amount of prO' 
ihnnabcn Even by tarjing the arooont of 
added caldum In an eflort to hod the optimal 
CDiKtotiatlon, u suggested by Pohle and 
Stewart we hait bem unable to obtain for 
Donnib nun la cm dotting lime approarhlog 
10 secooda The dotting time for normsl on 
dlloted plasmu, depend^ upon the soludOD 
of thromboplastin osed, lanes between is and 
14 seconds in our hands. In a Dumber of cases 
In which the dotting time of the mother’s 
plasma wu futer that of the normal coo 

trol varying the caicitim concentratjcm tEd 
not reduce ^e dotting time of the nomial to 
that of the mothers pbimn, Nooe of these 
j^aimaa, furthermore, was bpesme Itappean 
to os, therefore tb«J if the marojed speed of 
dotting of raanv of the matemaJ pla s mas is 
not due to increased amounts of prothrombin 
the factors responsible for this pbcnooiciwn 
are as jet undetermined 


TABLE I —A C01CP\alSOX OE THE STXIJU) OF 
THE raOTBlcmBD. lALUEI FOB UATEKNAL 
VJtD VTCXOCS COID BLOOD OF 85 UOTUEES 
AJfD 86 BABIES IX FEBCEKT \OE OF KDBSIAL 
Km'i tw% rw i— 
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TABLE IL— \ COUFUIISOV OF TUB IPaCAI) Of 

THE n mmoiiBix \ alttes fox axttxiai- 

AKD VEiCrPS COtD BLOOD OF JS flIBIES Dt 
PEBCE3CTAQE OT STOBlIAl 
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Charts Twenty five per cent diluted plasmas Com 
panson of individual prothrombin values m percentage of 
normal m 85 mothers and their babies Solid dots arc 
maternal values, circles are fetal \alucs 

In Charts i and 2 the individual prothrom- 
bin values of mothers and babies at delivery 
m percentage of normal are compared Chart i 
IS a comparison of the undiluted plasmas and 
Chart 2 of the 25 per cent dilutions The 
sohd dots are the maternal prothrombin values, 
arranged in diminishing order of percentage, 
and the circles are the prothrombin values of 
blood from the umbihcal veins of the respec- 
tive mfants From these charts it is quite 
apparent that there is no correlation between 
the amount of the plasma prothrombin of in- 
dividual mothers and babies In the case of 
the undduted plasmas m Chart i some of the 
infants even have higher values than their 
mothers In Chart 2 none of the infant pro- 
thrombm values exceed their mothers’ prob- 






/ffif 



Chart 3 Percentage differences of prothrombin values 
belli een indindual umbilical artenes and veins in the case 
of undiluted and 25 per cent diluted plasmas Above the 
zero line arc those cases in which the value of the vem 
exceeded the artery, belon the line those m nhich the 
artcrj exceeded the \ em, and on the hne those m which 
the artery and \ein ncre equal Thirty five cases 

ably because of the tendenej'' of ddution to 
increase the spread in the prothrombin levels 
of mothers and babies It may be concluded, 
therefore, that the amount of plasma pro- 
thrombm m the mfant at dehvery is not di- 
rectly dependent on the amount of maternal 
prothrombin 

The prothrombin values in blood from the 
umbihcal artery and vem were compared in 
tlie 35 additional cases which we are reporting 
In Table II it will be seen that the mean 
prothrombin value of blood from the umbilical 
veins exceeds that of the umbilical arteries 
by 6 per cent m the undduted plasmas and by 
11 per cent in the 25 per cent dduted plasmas 
In Chart 3 the differences in veins and artenes 
of the 35 cases are plotted Above zero are 
plotted the differences m percentage of those 
cases in which the plasma prothrombin is 
greater in the vein than in the artery and be- 
low zero those cases in which the value of the 
artery is greater than in the vein On the zero 
line are those cases in which the plasma pro- 
thrombin is identical in artery and vein It wiU 
be seen that m 24 of the 35 cases the value for 
the vein exceeds the artery Although these 
cases are too few and the spread of values is 
too great for statistical analysis, especially 
when It IS possible that the Quick test is not 
accurately quantitative, the number of cases 
m which the plasma prothrombin is higher in 
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the van tban in the artery U great aco\i^ to 
mdkate that timllar resolti might be obtained 
m a large »erie« ol caacs. If it li aacumed 
therefore for puipoiet of tUacuinon that tbcic 
retulta are mt due solcl\ to chance and are a 
definite Indication of dmcrencea In the arterv 
and \-ein, a ev er a l poiiible ejpl&nationa tbould 
be conaldered 

The fint poasibQit) la that absorption of 
flafd from the fetal cirailatwn throcgh the 

f ilacenta into the maternal arculabon rrugfat 
ncrease the concentration of prothrombin In 
the pUama of the umbilical \*cm In la of the 
35 caaca the N'olome of fiacked erjihrccjica 
waa measured. In 3 case* the volume* were 
Identical In 10 cases the volume waa greater 
In the artery than in the \Tfai and In 9 case* 
the volume waa greater m the Nrin th^n in the 
arten The usual I'anatlos waa aot grata 
than 1 per cent Hemoconcentration there 
fore ta not a significant factor tet increasing 
the concentration of prothrombin In the um 
bOical ^eini. 

It iiu\ be that factors other than prothmm 
bin which influence the speed of dotting are 
responsible for the apparent diilerences in the 
prothiumbm \-aluea of arteriea and veuu. 
Pohle and Stewart ha%-e shown that changes In 
the calaum concentration aflect the sp^ of 
dotting and there Is reason to suppose that 
changes In the concentration of other dec 
trolvtca might have a ihntlar effect. M e have 
no data in the present itodi on differences in 
the dectrol)'tes of the uralillkal arterj and 
vtm. As alread) indicated Pohle and Stewart 
found that Upernia will increase the speed of 
clotting This observation mav have a bearing 
on the present studj since Bojd and Wilson 
reported that blood In the umbilical vein has 
a nighcT lipoid content than blood m the am 
bilical arteiv Although determinatioos of 
fata and Upoida have not been made In these 
it ma) be pomted out that In no instance 
waa the plasma from the umbilical vein grossly 
llpemtc. 

In spite of these possible upUnatkaia, how 
e\TT ^ increase m the amount 0/ prothrom 
bra In the umbibcal vcm ma\ be not onls ap- 
parent but a]»o real No one has BUOTcsted 
that prothrombin itself wilJ pass ihrectiv from 
the maternal Into the fetal amilation and the 


lade of any relatioiiahlp between the Tiwnint 
of maternal and fetal prothrombin mdkates 
that diffusion from mother to chDd la unlikely 
If such diffuaioQ doe* not occur therefore, it 
IS possible that prothrombin ma) actuaD) be 
formed b) the placenta during the period of 
gectatlon and the fall In tli prothromblii 
te\Tl of some infants foUowiog birth ma) be 
due m part to the rernoval of sach a source 
of supply 

«ujntAa\ Aifo covctrsicrcs 
I B\ tbc Quick method the a\Trageplsama 
prothrombin S’alue of S5 mothers at dHlvery 
was greater than the normal cootrok. The 
sxTmge value of their Infants waa leas than 
the normal controla. 

j No reUtlonahip between the level of 
protbromblQ in mother and bah)' cuaJd be 
daDonstrated It Is unllkeiv therefore that 

f irothrombin pasae* directU from mother to 
etua 

3 \ cooTpanson of the plasma prothroiubln 
fevda of the umbilical arterv and vein fn 35 
caaei ibcraed that In ap^roximstel) 70 per 
cent of these case* the prothroenbin value of 
the \tIo e ar ceded that the artery 
4 If this apparent difference between ar 
tety and vdn is a real one it b potdhk that 
prothrombin ma\ be formed by the placenta. 

Tbe RtSon UT bikbud to Drv N«tt» 'Vmx.Cld 
tvd B LsS, ud Kafaert \ gMitrowiti. J (orpenotalni 
to wte iMr exea, ud to Him aionu al JuDcy tw ker 
i.yfci'irji I— rniTT 
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RESULTS OF PLASTIC OPERA! IO^S ON THE 
RENAL PELVIS AND URETFR 
ABRAHAM fn'MAN M D F_VC3 «d SE\MOl)R F VilUlELM NLD FJlCS^ 

'sew \ciA< Sew \crk 

HE wuwcr to the qocttloo “Ate platOc the c«uc cT llie bk»i*ge wm otriniic, 

operutJceij on tbc reiu] pdrh and that {»,due to vri*cI»,baDdi,ocadhc«Joc*,arirfnj 
ureter jtnllBed? c*a be found only [q from oatifde tbe nrinity pawaret. lo 13 cuet, 
a caiefal anal^ of cue reports the obitroctkn wai dne to Inrrmtti- kiJoo*, roeb 
with pcatopmUN-e pyekognpUc loDow-op. TTie aa nrictme or abaonnai liaetioo of the ureter 
aatboii, theiefoee ha\e ituoled Indfvidaalff the la the a mwj h»tr>g cue*, a poetke of the re 
3J Pfutfc optical performed at the ML SInaJ dandant pehra was rtacejed fcfiowinr pyelo- 
and the Beth Iirad Hotpitab daring the paat 3 Uthotomj The antbcrt haw ejeJudedSoeo thh 
>■^1. ^loat tbeae patients were operated on atitd^ aD cases of hrdrooephrcais doe to cxtrinik 
hy the aulbots, aeverai bj tie late Ur Edwin obstjoctlon oe to caicnlus, unleas plastic opera 
Beer and a few cases bj other etaff forgeoas. ikn ca the renal pelvis or ureter was also done. 

IheTe were 3 opera tkd of oeceasity the ureter \ dilated kkine> and pelris often wiD return to 
being refmplanted durmR meWiibotoniy These retatfveh- normaj siw If tbe obstroctloo is refiered 
cases hare been reported tn detail etsewbere (y) at n earl) stage This is opedally true In oJ- 
Tbere were failnies la i the snastcarrosb <W calouscasesiawbxiiheobatnjctiooisitequetilly 
not heal. The ureter separated from the peMs quite sudden Oa the other lo scaae of the 
and the kldsey wu subseqaentiy etrised. 10 the larger and more chroak hrdreeepbnaes, It vu 
second oasaccenful reunpfsntitloB the aoasto- denned o et mu y lo addllloc to reOerfng the 
Eoosb healed well. Howe%'er theitoroa vusaae ofastructkCL, also to redure the doe of tM re 
vhat a m owe d and the Mdaey srhkh had ben duedaat pelrts ^ roectioD a plkadocu 
grossly Infeoed at the time of opetttlofL gnd ^fai^ mref/m ResectiaD of the (Slated pel 
ca^ became fonctknless. ns sros the sole plastic procedure la 13 asei 

TVsc 5 patkats, operiied on bv 5 different The oreteopdric ohaouctloe bad ben ade 
sargeons, conitltute a spedal groop. lo all the qtuldy rehe^ by dMsion of abeiTUtmeli or 
kidney was the scat of a calcuhii altb severe la adhesiasis or In 1 Instances by pyeleHlhotomy 
fertlon. The prlvts and ureter were toarkedl} (Table 1) One patient died cd accidental mer 
loflamed, and their friability was fa e^'eI7{lutal)ce cuiv pmsesdog 8 davs after opmtioo. Thh 
cotusdered by the operator the prerCspokog cause curiooily was the only death tn the 3s phwtc 
of the animocL In s of the cases, however the operatkns. The obstroctioc was unrdim'ed fn 
Icomofiate cause ms onduc traetkn on a loop 00^ t of the 10 cases la whkh patients retomed 
arooad the ureter The Infiltisled CMshtfon of to follow-up omhrectoaiT was (iorc. The 9 other 
the tiseoes, as well as the lrrcgulsrlt> of the tear patlrnU were followed from 5K mooths to u 
miA^ accurate appnmmatlOQ Impoaslbfc. De years the\ were weD anth rood renal functloo. 
spite these difficulties, good functional results AD but one were ccniroDed d> ticiettwv oc m 
were observed shortly after operaliou and at tier romde m-dogtaphy and (tequenlly by both, 
pyelograpblc esanrinatlosa \n 3 of the 5 cases of One « the^ cases iHaitratcs the value of 
ureteral tTuMoo. peeflminaiy Dephrostomy drainage tn the treat 

The 17 remaining pfastic operstKJCU were done ment of growv Infected obstractiTe hjdrooe- 
for hydresiephroais caosed by obstnictioo at the phmea. 
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eUaM BSdBRrl U bowftal akhiCHcniwIaB 
Itft lea tuj (dfS tn aperacnTt do* U fmiat 
kydftwtiiKao (F>s ) A D»rin**toaT ti ptituawJ 
itkoit pcfaJuatlcw ot tS* kkbwr Tb* paiieal'i 
dain npm rd aad j t*ti kur (>• Ltdoey unpeara 
moabaxd TW pein* w»» ttO frtaily ibhud, oe 
tbea oa Wrt* aberrant (Hd* hi fibrom oaadi ra*a^ 
•Ttr cooftnetiajC tbc netnupetTW Jepctioa. Tic 


ureteropdvic Janctioa. Tberc were 3 patients (a 
whom a plastic sras perionned on a sc£tuy Ud 
oey One patienL suffering from btUteial ob- 
ftroctwo had both sides operated on. 

Reiiri of the obstroclion was the primary object 
of the surgical Irealntent tn all cases. In is In 
fraa ti* bvpaS SvrvKm tS tb* Uetb Imi *ad 
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HYMAN ET AL PLASTIC OPERATIONS 

vessels and bands nere divided The pelvis was opened, 
a calculus nas removed, and an oval flap from the re 
dundant posterior pelvic wall w as excised A nephrostomy 
tube was reinserted and a second sphntmg catheter was 
placed m the ureter and brought out through the cortex 
adjacent to the nephrostomy An excretory uromm 
(Fig 2), made 3 years after operation, showed exc^ent 
function and a much smaller pelvis on the side operated on 

Pelvic -plication In i case (Beth Israel Hos- 
pital No 104,488) the dilated pelvis was plicated 
after the obstruction had been adequately reheved 
by the freeing of ureteropelvic adhesions A 
nephropexy was done A good anatomical and 
functional result was seen on the excretory uro- 
gram years later 

The pelvis was plicated m 2 other cases, one 
(Case 31) m association with a side-to side anas- 
tomosis, and the other (Case 27) m addition to 
section and reimplantation of the ureter The 
end result m both of these cases was good Pelvic 
phcation seems to add httle to the nsk of opera- 
tion 

Plastics at the ureteropelvic junction The ob- 
struction was mtnnsic m 13 cases, havmg been 
caused either by stricture or by abnormal inser- 
tion of the ureter These cases presented a more 
difficult surgical problem and were treated by a 
vanety of plastic procedures They are classified 
under the following headmgs (a) Fenger pyelo- 
plasty (2), Y-plastic (3, ii), (b) section of the 
ureter with reimplantation into the most de- 
pendent portion of the pelvis (8, 9), (c) lateral 
anastomosis of the ureter to the lowermost por- 
tion of the pelvis (i) 

Fenger pyeloplasty Three Fenger pyeloplasties 
were done, aU before 1932 One patient (ML 
Smai Hospital No 299,803) was unreheved and 
came to nephrectomy 4 years after operation 
The second patient (Beth Israel Hospital No 
37)399) suffered several attacks of acute pyelo- 
nephntis and later developed a large permephnc 
abscess which was drained Subsequently he 
passed a small calculus Despite these comphca- 
tions, however, an excretory urogram made almost 
3 years after operation showed good function and 
a smaller pelvis (Figs 3 and 4) The third case 
(Mt Sinai Hospital No 344,622) also developed 
permephntis, but 4 years later showed good func- 
tion on excretory urography He stiU complamed 
of occasional lorn pam 

Y-plastic Two Y-plastic operations were done 
In the first case (Beth Israel Hospital No 105,877) 
there was little, if any, improvement m renal 
function despite a satisfactory anatomical result 
The parenchyma had obviously been irremediably 
damaged by long standing obstruction and m- 
fection A conservative plastic operation was at- 
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TABLE I — Results 

Fol Success 

Avulsion of ureter Cases lowed ful Failed Deaths 

Reimplantation S S 3 - ® 

Hydronephrosis Plastic operations 
Simple resection 13 ii 9 i i 

Simple plication 1 i i o o 

Fenger 33210 

Y plastic 2 2 I I o 

Section reimplantation 66420 

Lateral anastomosis 22200 

37 35 19 S I 

tempted m this case only because the function of 
the other kidney had also been impaired by ad- 
hesions causmg ureteropelvic obstruction ^ In the 
second case (Beth Israel Hospital No 116,482) 
an excretory urogram, made 7 months after 
operation showed excellent renal function and a 
small pelvis ’ 

Results The pubhshed results of the Fenger 
operations have been, for the most part, poor 
(4, 5) Animal experiments mdicate that the ob- 
struction IS often unreheved due to bucklmg of 
the posterior ureteral wall opposite the plastic 
suture hne On the other hand, the satisfactory 
anatomical and functional results m 2 of our cases 
proves that this is not a constant occurrence In 
both of these cases, however, the patients were 
later operated on for permephntis It is mterest- 
mg to speculate whether the failure to provide free 
urmary drainage by nephrostomy may have con- 
tnbuted to the high mcidence of postoperative 
pennephnc infection 

The Y-plastic, a modification designed to over- 
come the objections to the Fenger pyeloplasty, 
resulted m an apparently adequate stoma m our 
2 cases The functional result m one was poor, 
however, the parenchyma having been irremedi- 
ably damaged 

Section and reimplantation of the ureter The 
authors have observed 6 cases m which the ureter 
was completely severed and then reimplanted mto 
the dependent portion of the pelvis These cases 
were followed for a penod of from to 7^^ years 
after operation There were 2 failures, one ended 
m nephrectomy, and the other, a case of giant 
hydronephrosis m a solitary kidney, was hvmg 4 
years later with a permanent nephrostomy TTie 
result m each of the foUowmg 4 cases was fairly 
satisfactory 

Case 26 Mt Smai Hospital No 344,467 Tins 52 year 
old woman entered the hospital with high temperature due 
to a solitary infected hydronephrotic left kidney (Fig 5) 
A right nephrectomy had been done for hydronephrosis m 
ipog At operation (Dr Edwm Beer) on October 22, 1932, 
the left ureter was found stenosed just below its junction 
with the pelvis The pelvis was distended noth frank pus 

•A SKondaiy oeplirKtomy was recently done at another hospital 

*A plain film and excretory nroprams made on December 2 1040 
reveafed recurrent calcuh with considerable hydronephrosis 
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Tbvfbktizrr <j nwct^d ud ik cst rod a/ tW wctcr 
vM rrfaDpluttd l>te iJk prlr^ onr tfimtleK u trral 
ntbrtrr A portlcn of tb« rrdMdiit p^b utbmn 
cbrd. tbe efirml>( Mitnrd, and DrpliTt«u«D7 oikfe. 

Tl>«sadcuh2d tM utj O |f d and aorwry 
■mira bj MptJc tmpmtnn ki irpmed rt'im Colmi 
bacDH »erB rttwnrd hi lir blood rB y rm - The toe 
trrtttkwutndiadlycnemeDr tla petlmt trail^ tlm 
ncmt^aod Wrise UieboT>^U] K otoethi after afien 
tkio. EAehaali ed tairijr ac^ortabljr arwj baa tlc^Mto 
bo kpwbotd dotlrt (or cr 7 Ttan, acSstat occarioiaJIr 
[rani a tra i A a of dQb aod teirr A rMTT)(ra« pnkifnm 
(Tit. 6> Bodv fat Aspvt. 4jp,al»««)rondoatibduata 
tkn of the p«l la aad urts She aa rQabentuera 
bjf Dr W Mtaadw tarly In ino. 

Can 5. Beth land Bsap^ \o. ^^5. Thh cnaa 
a aa reported iaaoraadetaSf } At opmm oa /aaa<7 
S, 9tt. tW Idt mial pdrla aa {o<iM to bs nr tarp 
aad ihBnvVd alth atria'-CBlond tad He of 

the nretcT btto the pdvb aai Btjied)7 ctnctrictnL Tba 
areter na dirlded btiow tba at rfctar e, aod rdaamed bit 
tba moat depen de st pordoo of th« pd u ihrocik naa 
oDct d pt. Tte nrato ai aBtared to the pdrb kh fiae 
ptald cxtfot a tituj ea osar Coma catheter hlrh aat 
broBght eat threap the resaJ eretei aatd kzabar omsd. 
The wppa rod of the oratcr aa apftt bio Sajs hkb 
eta lutut ed to tba boer aorbcc m tha pcKb A nepb- 
ratoa>T aa abo madr (■!>]( Prnrr caihato 

Tha imsnbate noateperau mob aa food laAfO 
rarFdwe appeared uo(B tha kft pehb la 5 mnrctetb (o^ 
coMeesOaQa* Ei P Ko ry ac>d leirapada MrlufiaiM 
•hoard, bmeter aocae (eodrocr to cMOoaloc at tha 
ar at /TO pe bh; hmctlce The UtM noatorr 1 

madaoo hluu t. 9>4.(bnrd dU drsre of L, 

phra>4i hh cbbtfat d! the eilTrti and datoabrd tane 
thn Eaitr t> 944 the paiMt, refobc farther ny 
ftad?' Of ted that aha aa rrlL 
r»e« 7 Beth land HoapOaJ No. ofiJif Aa t T««r 
riA bof aa aibnlKed t tha hn^etal hh pa aad blond 
InthaKibc r j rtotr ap hy ret rakd rlubt bjdioajevhiuaK 
adth trappfa^at tbf u>rtrjcppel>hr Jictanc AtopcTatin. 


rdhr ftroeard Tha loarr prttfoa cf the ^b kh thr 
attached Urooard ■rtter aa n'ertrd The reK» aa 
cfaard akh ftoa catfot aad ^ 1 1 rwb aift cadet rr 
aaalnaertfd thn«ih tha ccetn lota t bend baadamrr 
aa apOat. Tbamtrr aa rampfaatrd lota t^ pthb 
Ob the dtbtecnih poitopcram daf the tale a« 
tadlrd c;md aot cf iba areter bt tha pchb ladlf* 
eart cH c. io^rd t hr o x h tbe arphetataotT' toba did oo( 
appear b tha bfaddrr Oe tha other band, calMei m 
roMly pBMrd frees bebv throoth tha ajMetrcrcOc atma 
talo tba pelvb It aa a\Ucnt that the anaitnvwaa aa 
atauacud 0mfy to the doanaard paaaapr of tad Thb 
aa repratrdlT coahrmed bj dM arphreatovT 

toba aad blrcthq loffa cxrnbc. Doffla ae%cral tn»- 
CTatawrplc ddautbea, the cBrmt fnctloai cf the alocM 
n«U DM ba wtabfhhrd. 

Tbrra oeattha after operatlea, c> (oacepe u fa- 
tiudurrd thraafk the srptroateiaT dn bdo the ttsaJ 
pebb. A alcUrUhaped W of traLiaL, noted >Bft Idn 
the ameroprKlc fnnetion^araa tbocfht to be tba pmSda 
caaaa of the ohauntllaa, Thb alt -hha/oU aachetra- 
enfabted, aad No. 5 French airtml catWter u 
pn^ (tc« bebv bto tha pd la and o«t thmth the 
srphroataeor dma. TW septosatiir tabawaa iilaVii rd. 
fcebvbC artrral traaatTNoannlc ddaUdaeta, the rapd- 
fsatcea^ tsba aa ando ebsTvd off The itoana aa oev 
fnecthniaf adl. Tha arphrataesT' taba aa fioaDy rt- 
sov ad j Koethi alter epoi the, asd the ooad aa ^ 
nhhb n been 

TUa paiknt haa boro toOoard lor 7 Tran Darbc thb 
thae. aha n-catend the boxful aei 6 occaiw (or ctnlio- 
aaoalar danat and iroiMn hypefl iwha . I 


rteht aide. fib.. 
aMktrd ta ihr Meeirhore rb^fuJ b 9719 lor bypet 
mace, aad aa eaurtte/ irefm aboard fm Ih ' 
of both Udnryi Tbm m b» resai lyt^Ffnaa. 


ttenvb of the opper caailaie trea 

of the meter T^ atmo^ area aa rearctrd. Tha 
trtaarrtadj' nfl rad of the meter ta rehepbeted bta 
tba peirb aver aplatlnr So. 5 Fcencb orrtr^ calbetrr 
vhkh rat treei(bt awt throeth Ibc hrarr pob aeit to 
srtdLrtvtoeiiy c^belrr Tbe redandaot pdda » dc"rd 
by plierilnf jctnrea 

Tb puatopcnlb cosrar *aa unoeotfal 

Hoarto. bra the lefmttrn catheter aa rewned ae the 
tamoelh portopeiatb day tbe ftoma did not foacthm. 
A rrmnda pj dopam. Made thromril tha nephraat«niy 

retraledcc«iiirttoiialrtictfcioattheamrTopd KloDctaa. 

A cyatcaccipa aa thro tatrodaerd bl tha prhb thioeah 
the orphioitoeBy anicM, hot ttMopti to duat* tha Mma 
(ran Ur pd b ibanaard acre anaaceeKfaL T daja 

Ulri hemettr caibeter raa taafiy r«»«d tr*t heW up 
tbe n*bl meter Into tbrpehb. The aloaaa aathcadibtrd 
on aetcial eendoca u faadreOaf oreteial calhHrra. 
Tba omid beakd prc«pt]y foDoataf reiaoral of tha 
nr uhr oa to te y tsbe ae the UJity-dith poalcpprmh day 
Thb boy bo ao* brea perfectly dl lac abrwl Hjran 
alter operadera The bleat raoetcry arociam, made OB 

ilaj^ 14 - wo, aboard rood hmetk* and BCP jaofTtmli* 

of the hjd iijmi ^ o d a Tha anse wa# dear. 

Caji aS ill Voal Hoapetil No- tm°VJ Thb caaa 
haa r nm tly beta reported tn detail (61 At oprtatkM tm 
Sqjteiaber ao, «i. tba Idl lidsey a^ pdrb rrek*^ 

frealJy dilated, and the upper bch of the meter umait 


Rnal fujaciicci titer oftmtioQ vu IMy good 
in 4 ai iht 6 oja of tectioo tod rdtsj^Ulkc 
oI tbe ureter One of ibete (Cttc t6) t iroemn 
arlth tn tcnldy Infctted toUttiy bydiooeptrotic 
UdWT bring torolocUbly jH j-eira alter 
opCTtlicfi. ^DothCT (Cue 15) foUcrard 4 jraia, 
ahoira acane ntiron lAg of the atocTB vith gnd- 
utldecSpebi rentlfooctko. AlthoQgbnhlmately 
aalialactcr^ the t rtmtiningcueadevTlariedcca) 
piete obatrtrcticai to the downward flow of urine at 
the alte of tntatomoub Inunec&te)) after mnosa] 
cf tie apCndng atieter Pjeloicopy thrwgb 
the aenhresttanj tinua In Cue fS rertaled 
vtl e-iiLe mtico^ fold, wlikfa wu ticn^t to 
fcetiectQie of tbe oialrDCtloQ. FoDomingoectiti- 
cragnltUon of thb fold and tiamcy«oocopic dDn 
tatioD from below the patcuCTr of the atoant wu 
penntnenlly re-eattUiDJcd. 'fhe function of thb 
kidnej wu atiH blily good 7 rear* after c^watkai. 

InCaKar tbepoutopexiUtwotwtTtnrljoocf the 
atotna wu crtT ic cmt bj repeated tiaaacTitoaanic 
dflataooo fnwn below Renal fonctian wu food 
X yeaia later 

UtueBcved obatnictioo and faifectioo were re 
apooafble /or both Xaihiw. The fin! (Ca* ffl 
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Fig I Case 16 Retrograde pj elogram which was taken Fig 2 Case 16 Excretorj urogram 3 > ears after oper- 
before operation ation 




Fig j C^ 21 Excretorj urogram which was taken Fig 4 Case 21 
before operaUon pyeloplasty 


E-rcretorj urogram 3 jears after 
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r;^ J. Cmm€ f6 LtcT^arjr ntjta brfrre Cfurrmlfoa 
in nbtiirj Lidarjr 


ilt Sloai HcapiUl No. 371^1) MillUr) 

Inlcctfd giant hydroecpfiraii due I ttrictore 
The ureter wms aectkfved and rcimpbnted bot 
Lbc oev itoau Ufled to fanctino well. TUt pa 
tieot vu ■Cn'C ilmoat ^ 

maneot DephxtatoDn Tbe fccood ni a ac tftrf ol 
cue (Cue ^ ML Scoai Hospital Na 4 ^,3JT) 
a I j-ear otd boj- Wt the hoipltal, pi c tmn aMy 
acll,« tha healed vtxukI 27 daraafter operation. 
Two wceti later the kidney became <pnte lender 
and the temperamre roac t J04 de gi ee a The 
lumbar woo^ o^iened ipoDUneooaly dialnlng 
purulent unne Nephrectoenj »ai done 
The dutf (fifficnltj hi the cares of tectioo and 
ramplantalioo erf the oretcr waa earii poatojw 
atl\-e otatiuctk® at the site d amitoinoaia. Tbb 
occurred In 4 of the 6 cases, Fortonat 1> bo« 
e^■eT the obstroctloo wu BKcessfuII) reuevTd in 
a cases, in one b\ elcc ut ic oa gnlatko of mucosal 



hf e C w Crt/Ofradc p} b~C7Tf(Tci|rTaa aiadr 
tH >(an atter Mtlm ud nurplaMidoa ol artfer is 
Mlusrr lldw) 

Tslie folIowTd bs transc3*stoscopic d/lautjoa, 
and In the other h dilatatioa tkne It seems 
rent that n eflort sboold be made at the 
of opculion to pre\Tnt the formalkn of a 
ureteral fold or cuif at the site of anastocoods. 
When poHibk the ureter should be spGl fer 
(fistance of about ceniimeteT Into s straps (Fig 
7) The* are then iasteoed to the Inner a^icct 
of the peWs trv interrupted fine plain catgut 
SQtaret. Accurate appoaitJoo at lature Une Is ob- 
viousl^ cssenthU ifoce compiJicated techniques 
(1 ) have been suggested, but art rare! piactfca] 
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Pig 7 Diagram illustnlmg section and reimplantation of ureter and resection of 
peKis 


Lateral anastomosis In 2 cases, a side-to-sidc 
anastomosis was made between the upper ureter 
and the most dependent portion of the pelvis 
When technicall} feasible, such a lateral anasto- 
mosis has the followang advantages over section 
and reimplantation (13) (i) The vascular supply 
of the upper ureter is preserved bj leaving the 
ureter attached to the pelvis, (2) there is less 
interference wnth penstalsis, (3) a side-to-sidc 
anastomotic stoma can be made much larger, 
thereby lessening the likelihood of early or late 
stricture 

Case 31 Beth Israel Hospital No 75,048 This case 
has been presiously reported in detail (15) At operation 
on June 20, 1055, the right kidnej was great!) dilated 
The ureter had a high anterolateral insertion uilh definite 
narroning A leil of fibrous adhesions extended over the 
ureteropelvnc junction, causmg an angulation at the point 
of insertion of the ureter A side to side anastomosis was 
made, over a splinting No 14 Trench rubber catheter A 
nephrostomy was also done The redundant pelvis was 
plicated, following scanfication of its external wall The 
postoperative course was uneventful, the nephrostomy 



3 ^ Pre-operative excretory urogram show - 
ing a left hydronephrosis and absent function on the nght 


tube w as removed on tenth postoperativ c day and splinting 
catheter on sixteenth postoperativ e day Patient has been 
observ ed for $ years w ith repeated excretory and retrograde 
pyelograms Renal function is good, patient is well 
Case 32 Beth Israel Hospital No 94^935 (12) This 
31 year old man complained of dull pain in the nght loin 
for 10 months and of sev ere pain the left loin for 4 days An 
excrctor) urogram revealed a large hydronephrosis on the 
left side and no visualization on the right (Tig 8) A 
retrograde p)elogram (Fig 9) revealed a huge functionless 
sac replacing the right kidney At operation on August 2, 
1937, a large left hydronephrosis was found The ureter 
had a high lateral insertion, forming an obstructive angle 
A side to side anastomosis w as made ov er a splinting No 8 
French ureteral catheter, the catheter being brought out 
through the cortex A nephrostomy and nephropexy were 
also done The splinting catheter was removed on the 
twelfth postoperative day On September 16, 1937, a nght 
nephrectomy was performed The left nephrostomy tube 
fell out on September 22, and the wound healed The pa 
tient left the nospital on October 18, voiding well 



Fig 9 Case 32 Pre-operative nght retrograde pyelo 
gram 


76S 


R( 11 





At fjiuxrepr ti* bbd 
iaj W buMltlt* ctBtJ'BCtll* •• **■ 
'C. » -rt wfctfT 4 cr*t prtm tb f 

«. pf •^^^^> d»« « 

V-'»'«- »* not 

■_d..tuU BBiJKr o< tkaei fr«i **• 

-‘brtcki-prd^.^tkfP*-^ 
LfJ •.'mill A cli*rr«d-rf !! 

f;r-.rrt.s 

■tv cKl rnolt m tht > 


^ .1133 Of IIUUI 

^-raag arr?r^L.T with plutic o^imtiotB oo 
■e -f-i ad titter hu aUUlibcd lie 
wrr~T=ai^j3 ( ) Fret urlniiy ditinife bv 
=i=r» 3 arrir-ccTr- (j) fplintiM erf anoto- 
rr»«r ^cm'^ceaaj erf a calieter^ acnirate 
ijp^airLTi -f crtnitd parts. 

\ Ftte drainage ts pritDc re 

qa:»..f fc lie UTatment erf trrinan Infcclko Iron 
vUeb Dost erf tiese patteoU m^er A nephros- 
teanv tioa.d, liertfore be performed in all cases 
m vtiicb anr ntenaiTe pelvic or uitteropdTic 
plasdc prardoie b dene. The tube acts as a 
sa/etv Take prt T Tn ri ng oodoe internal teaska 
<n the ntme Eoei. In addltloo, it m3> be osed 
for tie bsdnatloa of bacteriddaj aeJutkm. 

Pnrfcngcd draloaft is often desliabie. Tbean 
astomoab b pot to a practical fooctlonat lest bx 
ffair.jrft>T ofi lie Deplm3Sto(i3y tube for several 
dsjri bocR Its removal. Should tie anasto- 
iDosb fail to fonrUon vtlsfactocfly tie tube b 
again aBoved t drain. Thbgives ckfilknal of>- 
por tnnl CT for edema and fadcctioo to inbaide a^ 
w inLDsrruoacofac dOatatloo erf tie stoma. In 
t cases (Cases tj and tS). a c>:ttoact^ su in 
troduexd tirooffa tie trphroalcmy ainos for dl 
reel ebsalliatioe erf tie pekrb and dte erf anasto> 
(DC^ la eee cJ these, ndopehSc eketrocoegula 
tfnr^ of a \ah'e>GLe nocoaal fold was fcrficnred bv 
tie permanent re-estsUbhsvnt of pjtency of tie 
stoma. 

Ties tico bdirre that lie aephnistaiiy t tc 
eboald be left In place for at bast s seeks and 
often for a tnoch loafer time. It should be re 
moved only after the adetpiacy of lie anasto- 
motk opening has been prov"^ and when tie 
tnfrctioa hasbeen sdl coolrolled. Tie adminb- 
tiattoo of drugs, tuci as tulfaiulandde and nKa 
pTroflise b frequently elective, especially after 
removal of tie tube 


Thl. pitfait I* >« 
rrtul luortlMi 1 >•»" •1“' ‘ 
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may precipitate calculous formation when in 
contact with unne 

SUMMARY 

1 The results of 32 plastic operations on the 
renal pelvis and ureter have been reported and 
analyzed In 5 cases, the ureter was reimplanted 
in the renal pelvis foUowmg accidental avulsion 
The 27 remaining plastic operations were done for 
hydronephrosis due to obstruction at the uretero- 
pelvic junction 

2 Rehef of obstruction was the pnmary object 
of the surgical treatment of hydronephrosis In 
some cases, the dilated pelvis was also resected or 
plicated 

3 The various types of plastic operations em- 
ployed are discussed and evaluated, and illus- 
trative cases are recorded m some detail 

4 Early postoperative obstruction at the site 
of anastomosis was encountered m 4 of 6 cases of 
section and reimplantabon, and m 2 of 5 cases of 
reimplantation following accidental avulsion 

5 Transcystoscopic dilatation was effective in 
several cases m overcoming early postoperative 
obstruction 

6 Direct pyeloscopy through the nephrostomy 
sinus was done m 2 cases In i instance, the 


patency of the stoma was re-established, following 
electrocoagulation of a valve-hke mucosal fold 
near the site of anastomosis 

7 Late stncture was observed in 1 case of sec- 
tion and reimplantation, i case of reimplantation 
following avulsion, and i case of Fenger pyelo- 
plasty 

8 Side-to-side anastomosis of the ureter and 
pelvis, when feasible, appears preferable to section 
and reimplantation 
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( IK C in ttory anf^mn mdt K r«w ttirr akk 
to-fiik tniBirrmak Sotrt^ kidory I'uktit fQ 


]I aanadraturd 4 bo(inWtcf uh (win la iW 
Mt Ma, hlfti (e^ er aad aooru N I cTVo^c o pj’ tbe Uad 
<kT a* ecoptjr ad aa iinaBr^i obatractna aa cd 
CDVD tmd la loc W crrtcr 4 cratmeftn abcn Ufortfrt 
\ orpbmalaeix a* tamedntrtj 
bur tb« padnt aa pla aUe ( oU Thit obabactix 
tpiicKk aa faebabl)- one t mD aoai calrvhn, 

hh-t< boa ns ai m rrenmd TW udaiufiahlc 
■losia ti diktcd cunibef W tmea Inm bdoa Tha 
0rT^mtsmf tuba aa ikn daaipn) aff aad IW paunrt 
oldcd aiMnl}7 \ cUttpad-ofl a«pluxia(cBsr Itm aa 
/tfau mlrtj ah {graboot jtar iMtal aa 
fiBaOr ran u ted and tW ocod heakd pamp^ *Iba 
arae caUnm t arm tmm had aim B a rirtn a cofa, 
Banlhxt p yi ar aafat. and BarClaa Uctk a uu^aoM Vfin 
cumw ot nlkmkaitde ariae baaoe Kcnk Bkod am 
noUfai ahnera aa >3 tnliicraaia Vo cxciTtos arrifrasi. 
Joac, ^4 o(Fi|( > ahoved (Dod faoctiaB et Im Lalatx 

ntmt di aod aaVjDf ) jnra aim opexadoa 
Tbc md-rcHilt In the 3 cuei of UtenI odmId- 
moak VM mtkiacton In Cue 31 m whkb a 
pefrk p^icatioQ was also ckne Ctw /^dnedoo of tbe 
kWiwy operated on was good after 5 jrart. In 
tbe tecofxd case, tb anastonysris was made on a 
•oflUn Udnev This patient b wcD with ade 
quate retial functioo 3 years after operatiosi. 


Axuvfis or from- 

Inoeased emeTiewe with pbstlc opealina 00 
the mul pehrk and ureter has estahCahed the 
foOowiog principles (i) Free orinuy dnhMgebr 
means of iicphroat«n> (j) spUnting c< insitch 
tooted ports In means of a catheter (3} accarate 

T dtkn of sutured parts. 

fMtsUmr Free drainage b a pnn* re 
quisJte in tbe treatment of armarT Infectioo frooi 
which roost of these patienU niHer A rwpferca- 
tooi) shotzld, therefore be prrfoaned in ali caws 
la which any ealeniive pelvic or oretercf^iTfc 
plastic procedoie b dooc. The tube acts u a 
■fet> valve preventing undne intcrml teasioci 
on the satnre uncs. In additko, it mo) be osed 
for theinstillatioo of bacteriddal soluti^ 
Prnloogcd drainage b often desirable. The an- 
astocnoab b put to a practical fonctkeal teat b> 
cbmpfng on the nepcrostoiny tube for acieraJ 
days before Its final rerooNwl. Shoatd the uusto- 
iDOth fail to SuoctioB siiSsiirtcrBr the tvbe k 
again allomed to drain. Thb gives additional op- 
portualt) for edema and Infeclioa to subside and 
lor trananiloacopic dDatalkn of the stona. In 
t cases (Cases 37 and s8). cystcKc^ wu b- 
trodoced through the nepemstoDy sira for di- 
rect vkoalmUOD of the ^vb and rite of atasto- 
mosU. In ou of these endopelvic dectrocoagab 
tkn of a vsJvt-ilhe rnocesa] fold was followed b% 
the permanent re-erubSshment of paUney of the 
sterna. 

The aothers bdkre that the oephrostccay tube 
should be left in place for at least t weeks snd 
often for a iimch lon ge r time It ibonld be it 
mervTd tnly after tbe adequacy of the anasto- 
motic opening has been proved and when tbe 
infection has been wcU controlled. Tbe sdreinrs- 
tratkn of drugs, such as solfanllandde and aolfs 
pyrkfltte b frequently effcclivt especially after 
removal cf the tube 

nt iff nl utetiMtier A lisight nreteral cati 
eiei b Lnsertea into the ureter for a distance of 

abont lo c e ntiro etm below tbc rite of anas tonwsk 

and brought out throng the renal pehrb and ccr 

tea. It serves tbe double purpose of ImroodEiiDg 

the anastomosed parts aM maintaining tbe new 
opening The ipfinting catheter should be left in 
place for t least i da)-i since its early removal 
nu> result In strictEit cr oedusko of tbe itoma. 

AcwqU pf«iU Aecurutc suture of the 
mucosa and the muscularb In separate b\eTS b 
reeornroended when possfhle bj means of fine 
interrupted plain catgut sutures for the mucosa 
aod IntOTupted chrtrmc sutures foe the enter 

bjTTV \ofi-absorbahle suture materiab art COB 

tia Indicated rince they act as foreign babes ana 
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may precipitate calculous formation when m 
contact with unne 

SUMJIAEY 

1 The results of 32 plastic operations on the 
renal pelvis and ureter have been reported and 
analyzed In 5 cases, the ureter was reimplanted 
m the renal pelvis following accidental avukion 
The 27 remainmg plastic operations were done for 
hydronephrosis due to obstruction at the uretero- 
pelvic junction 

2 Rehef of obstruction was the primary object 
of the surgical treatment of hydronephrosis In 
some cases, the dilated pelvis was also resected or 
plicated 

3 The various types of plastic operations em- 
ployed are discussed and evaluated, and illus- 
trative cases are recorded in some detail 

4 Early postoperative obstruction at the site 
of anastomosis was encountered in 4 of 6 cases of 
section and reimplantation, and m 2 of 5 cases of 
reimplantation following accidental avulsion 

5 Transcystoscopic dilatation was effective m 
several cases m overcotmng early postoperative 
obstruction 

6 Direct pyeloscopy through the nephrostomy 
sinus was done in 2 cases In i instance, the 


patency of the stoma was re-established, following 
electrocoagulation of a valve-like mucosal fold 
near the site of anastomosis 

7 Late stncture was observed in i case of sec- 
tion and reimplantation, r case of reimplantation 
following avulsion, and i case of Fenger pyelo- 
plasty 

8 Side-to-side anastomosis of the ureter and 
pelvis, when feasible, appears preferable to section 
and reimplantation 
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USF OF THE I AG SCRE\\ FOR INTERNAI FI\ATIO\ OF 
INTERTROCHANTERIC FRACTURES OF TIIF FEMUR 

MEL\ IN C^SBERO M D St Mirwun 


F rom Uk Itaodpciit of roediaU lilcnture 
cm U Imprrord In the ob*ciinl> into 
wtfch eitncapKihr fracture* of llie femur 
hare faUeji. Kecnt pe og ic M In the thrr 
ap) of Intnoquular fractore* ha* *o abaorbed 
medK>l InlCTOl* that there U a tendency t neg 
lect an aj^cent fracture of equal Importance. 
Prior to Smllb-Peteraen • ctntn'butkiQ to the 
therapy of fracture* of tbe femoral neck, the etp- 
«ale ph>cd art important rAk aa a bndstark otf 
pmgnoatk rahte Thli factor waa hnt empfaa 
aized by Sir \stle) Cooper wbo cQatlagoiabcd 
betmeen lotracapsuLir and eztracapcalar fiac 
tore* arkd deboed the poor prognoito of the former 
and the moch better progmaia of tbe htter Troe 
aa tbc*e facta are they ha\ e la many Inataocca led 
to t errtaht thenpeutk faOacn to tbe aasmqttioD 
that tmtraent of ertricapaultr fneturea U rela 
th'cly unlmporUnt becauae onioa it loeritable 
Thoui^i Lbk aaaumed tradsa b correct b put tia 
better daribed br tbe adiflrional (tatemeut that 
rmtnn b liKtHuble b thou pBtiesU Tho cuivive 
nSdmt period of rime to permit nch a proem 
Tbe *tua> of rDortaQcs ataUath:* la ratertio- 
choatrric fracture* la ralber dbturUag and b 
proae to produce a •omewhat pemmiatjc ttitode 
In the St Look Gtv Hoipflal doibg 1937 the 
rnortabt) rate for eitracapaular fracture* wa 
TroB I>tpTf wit W Vui Ti ; Sc Lau* Citr 


approaimatci) 40 percent wtDefar bitracaprubr 
fracture* It vu aS per cent (q) Thli differeoceb 
madepauibl b> tao definite factor* firtt, fater 
trochanterk fractore* i g eneral are aWdatrd 
with more thock nd with Rrenter trauma to tbe 
•olt tijsne* aa well aa t tbe bone aecoed theap 
of those aufienngcttracapnlar fractore* arerogrt 
from 3 to 10 \-eu* abo\T that 0/ tbo^ srllh hie 
tnre* of tbe feroocal neck (i! ti) Intertroclua 
talc fracture* usoallt ahow cooaldeTabte traoma 
of tbe raatiiJ latciaha, lectoa fcrooni, and tensor 
fasoaUta r uu s cl esiritn the ertraiusatloo of blood 
bto the masde bodk* and e\Tn tbe presence of 
Urge IntrarDuscular hematomaa. TbU e u c u be 
time damage b the eserption in fneture* of the 
femoT*] neck where the trauma b locoJued folrh 
well wlthio tbe )oiDt capsi^ 

Id rrapftubtion It n ' 
to a cmab eitnt tbe 

tented b> blneapfolar f] 

wfaereaa, m rrtiicapajUr fneture* tbe probka 
of ofilon U sec e g da ry to that of tbe mabtenanre 
of bf 

Id 87 Hcdsendescribedatsibi^ntdoQbkb- 
clbed plane sfibt that b nfll emplojTd by some 
aujgiuis in the lberap> of eiUicapsubr frte 
turea. Tboogb ihl* inclhod of ixeatment ha* pro- 
duced cur llent anatomloal results bi enr band*. 
It require* the patient to remain la bed during the 
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mtenm of immobilization, which averages about 
10 weeks This prolonged period of recumbency is 
a dangerous factor, especially m the aged Vari- 
ous methods of fixation have been devised m order 
to permit the patient greater mobility One of the 
better known is the well leg traction splint de- 
scnbed by Roger Anderson With this type of 
fixation the patient may be permitted a certain 
degree of mobilization almost immediately follow- 
mg reduction Utilization of this principle m the 
St Louis City Hospital (14) dunng the year 1938 
to 1939 improved the mortality statistics shghtlv 
more iJian 10 per cent Though there are certain 
disadvantages, the chief of which is the difiicult> 
m rehabditation due to pain in the joints, well-leg 
traction affords good fixation for a large percent- 
age of mtertrochantenc and subtrochantenc frac- 
tures 

Key, m an effort to reduce the high mortahty 
rate m trochantenc fractures of the femur, re- 
sorted to mtemal fixation of these by the insertion 
of the Smith-Petersen nail This method did not 
prove entirely satisfactorj', for Key states, “In 
the beginmng we had hoped for a method which 
would fix these trochantenc fractures to the same 
degree and afford the same freedom from casts 
and splmts and permit the patient to be gotten 
out of bed soon after the operation, as is the case 
in fractures through the neck of the femur which 
have been nailed However, it seems evident that 
this IS not possible, because of the tendency to 
comminution and of the rather wide vanation in 
the type of fracture encountered ” 



Fig 2 Photograph (Case i) taken 3 i\ecks after open 
tion to demonstrate free motion of the hip 

THE LAG SCREW 

It IS not the purpose of this paper to discuss the 
advantages or disadvantages of the flanged nail, 
pin, or screws in the fixation of femoral neck frac- 
tures, for, m the hands of their individual masters 
each has proved successful It is the purpose of 
this paper, however, to discuss the Leydig and 
Brookes (10) modification of the Henderson lag 
screw as a method of fixation of certam selected 
mtertrochantenc fractures This lag screw can- 
not be used indiscnmmately on all extracapsular 
fractures and the cases must be selected carefully 
from the standpomt of the type of fracture Sub- 
trochanteric and markedly commmuted inter- 
trochantenc fractures do not lend themselves to 
this type of fixation, for it is essential to have a 



Fig 3 a, Roentgenogram taken on admission of M S (Case 2), female, aged (U 
yeara b and c were taken immediately after operation The patient nas un m 
a wheel chair on the fourth day, and was walking wnth the aid of crutches mst , 
weeks after operation Weight beanng was commenced s weeks after operatmn 
and the crutches were discarded 5 weeks later, though at times one crutch wti« 
usM when the patient had to walk more than usual Motion at the hip was frw. 
and pamless Five months after operation the patient was using a cane but « 00 
able to get about quite well (Operation February, 1940) 
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portion of tbe ^rettrr trodmitrT studied to the 
dfital fruuirut u & pofnt o( porchue for tfar 

of lOTW 

idNiuiUgca ot this be serrw to ExitloD ue 
cUedv those a£ ear)) mohflLatkm o< tbe palhml. 
This fsetor entaUt rv3t only the redaction of tbe 
nxrubty rate tod a great draeajo In the pertod 
of bo^tnllxalloQ, bat abo added comfort aod an 
t mp ro\’e Bi eat ia the edociIc of tbe patient wbo b 
not coipbered vfth casts or tnetfoa appnraUu 
■B> tort 



F« 5 CSMJ Fidre opb hed diair to«rtb day 
tbtmint tjpe ot dnswB*. tli \CE tuclst* ba Isf b*«i 


Tbe InstnnDcnt ai 6jiatkn Is made up of a udt 
three tenrate ports tbe bg aarr ahKh b 
tnamed well Into the femoral bnd a rrctanguUr 
flange ahlch graspa tbe bterml iuTf«e of the 
greater irocfaanleT and femoral shaft and a mjl, 
mhkh when applied t tbe tall of the aorr over 
the flange Lmmeu and Immoblltm ibc fractored 
fragmeiiu. Tm abaft td tbe a cre * mea jiub g i 
Incm la length terminates m bad made op « 
a vide wood-serrv t«lM six tuna which 
tratea and graspa the ijabecalir bone ol tbe fem- 
oral bad. Tbe threaded taB of tbb loatnaneat 
ctnulna a slot which U adapted to receht tbe 
bnce daring Its Inse iikai aM also to Icdt the 
flange t prerent its rotatfcei after ImcrtiatL The 
rmufolir flange mi^idng flve-eUtha of an 
Inch wide by two and a qoarter trumea kng, U 
aoScIentf) urge t afford a distrfbatioa of the 
boa of ferre ctvtt a wide surface of booe akng tbe 
literal porticn of tbe grater trochanter and Tea 
oral ffaaJt In additJm to this anTtamentarfaD 
a drill fa needed to penetrate the cortex cf tbe 
bone prior to msertko of tbe screw and a wrench 
for the taming of the n t. 

Tire TEODnotre or orei-\TicE* 

Oar bandied mlUIgmins of novocain fa Injected 
to produce spinal anesthesia, and an aithrotomy 
fa performed after the method described br Cub- 
blna and his co w o rke i a The sUn I n ct oo n ci 
tends from a point appromnatelj i Inch Inferior 
t the anterior Dlac spine, dfatalJy hi vertical 
pfaoe aboot 8 inches, and then corva btnaUy a 
distance of acme r Inches. A cleavage pbne fa 
then sought Ij-rngbetmcen the tensor bscb bta 
oo tbe Uteral side and the sartarfai oo the medbl 
dde. Tbe bacrtkai of tbe former muscle Into iH 
Iliotlblnl tract of the fasda lata fa then (Svkfcd it 
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Iig 6 Case 3 Crutches used J weeks after operation, Crutches u ere discarded 8 weeks after operaUon and cane 
without weight bearing Three weeks after operation there was used for 2 weeks When last seen the patient was 
IS complete and painless motion of the in\ oK cd hip, a, b, c w alking w ell and w ithout a limp 


nght angles so that the skin and the undcrl3'ing 
muscle can be turned laterally as a flap Bv the 
retraction of the rectus femons and sartonus mus- 
cles medially the joint capsule is readily identified 
and a cruciate incision is made to expose the fem- 
oral neck and head Very little bleeding is en- 
countered if the branches of the lateral femoral 
circumflex vessels are identified and ligated as 
they pass through the operative field The vastus 
lateralis muscle onginating from the lateral sur- 
face and base of the greater trochanter is then 
spht in a vertical plane, and a mastoid retractor is 
placed so as to expose the shaft of the femur m 
this region 

When the fracture site has been exposed and 
reduced by the Leadbetter maneuver, a drill hole 
is made from the lateral surface of the femoral 
shaft about i inch distal to the base of the greater 
trochanter, extending through the cortex and par- 
tially into the head of the femur After the de- 
sired length is determined by direct measurement, 
the lag screw is inserted under visual surveillance, 
the exposed femoral head and neck being used as 
landmarks The flange is then applied and the 


nut IS tightened so as to reduce and hold the inter- 
trochantenc fracture firmly It is important that 
the flange be bent to fit the lateral contour of the 
bone without the interposition of soft tissues, for, 
should this be neglected, necrosis of the crushed 
soft bssues w ill result in the loosenmg of the screw 
The only deep structures which require sutur- 
ing are the joint capsule and the insertion of the 
tensor fascia lata muscle The remainmg spht 
muscle planes approximate themselves quite read- 
ily without fixation Black silk is used throughout 
as a suture matenal Before the closing of the 
wound, about 10 grams of sulfanilamide powder 
are spnnkled mto the joint cavity and depths of 
the wound Am ACE bandage is apphed over the 
sterile dressing as a hip spica m an eSort to elimi- 
nate any possible dead space The operative pro- 
cedure consumes from 30 rmnutes to i hour de- 
pending upon the type of fracture, the ease of re- 
duction, and the rapidity of fixation Spmal anes- 
thesia affords very good relaxation which is an 
important factor in approximation of the frag- 
ments In our experience the operation has not 
seemed to cause shock and the patients m retro- 
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portion of t}*e grater trochanter attached lo the 
dhtal fragment aa a point of porchaae for the 
dxm of the aurn 

Tm adN-antiM of thk bg acrew to hxitkiQ air 
dueflv thote of early mobflLxatkin of the palknt. 
Thii lactor cntalh not onlv the redaction of the 
mortahtjr rate and a great decrraao la tte period 
of hoapltaUxBUoQ, but tbo added cocafort and an 
l^lpro^T^DfPt in the morale of the patient abo b 
not cumbered with caita or tractkm appantoa of 
ane aort. 



FV 5 Cue I radeetopln WcJ cFttfa- aa foulli daj 
itioainf tTT* of tliuBua, the ACC baaitga ha bf been 
rewnnH 


The Initrumcnt of haation b made up cf a imll 
of three aepuate parti the bg a ci cir ahlch b 
inaerled well into the /ernoraf had rectangolar 
flange which grasps the btcral turlace of the 
greater trochanter and feraoral shaft and a mt, 
srfakb when applied to the tail of the ■aev om 
the fl.U)ge Impacta and fmmnHUtts the fractured 
hrunma The shaft of the aoew meastuing 4 
locMinlesgth tmohutes in a bead made Bp cf 
a wide wooddH^ev tmbt of d tnnaahkhpm 
trates and grasps the tnheenbr bcDC of the iem- 
otaJ head. Tbe threaded taO of Uus iast ramH it 
coataisa a slot which b adapted to receive the 
brace daring ita insertion aru abo to ioct the 
flange to prevent ita rotaikc after laserticsi. The 
rectsarnbr flange mcosailng fire-eighths of an 
inch irtde by two and a quarter inc^ long, b 
soffidenU) Ligt to afford a disCribulicia of the 
lines cf forte o^■CT a aide soifact of bone tloog tbe 
bteiai portioa cf tbe grealcT trochanter and fan- 
oral shaf t- In additi^ to this artnamentariuiD 
drill la n ee ded to penetrate the cortet of the 
booe prior to InaertioG of tbe screw and a wrench 
for tbe I Timing of the miL 

raE TiODCTQm or onaarTOx 
One hundred mllEgTama of norocain b lji}eclfd 
to produce splnaJ anesthesii, and an arthniunji' 
b perf ono ed after the method described bv Cnb- 
Uu and hli co-wortera. The sLb tnebion cc 
tends from point approdmatelj i fach Inferior 
to tbe anterior ilmc spine cfiftally In a TTUca] 
pbne about 8 tnefaea, and then currTi laterallj 
dbunce of icane 5 Inches. A ckavage pbne b 
then aoofht l>-ing between the tawor fiscb hta 
CO tbe bteral side and the ■rtorfus 00 the medlaJ 
ode. The Inwrl x^ of the fonner muscle Int the 

Qiotiblal tract of the fuck bU b then d vided t 
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Iig 6 Case 3 Crutches used 2 weeks after operation, Crutches u ere discarded 8 ueeks after operaUon and cane 
without u eight bearing Tlirecuceks after operation there uas used for 2 ueeks WTien last seen the patient uas 
IS complete and painless motion of theinioKed hip, a,b, c walking well and without a limp 


nght angles so that the skin and the underljnng nut is tightened so as to reduce and hold the inter- 
muscle can be turned laterally as a flap Bv the trochanteric fracture firmly It is important that 
retraction of the rectus femons and sartonus mus- the flange be bent to fit the lateral contour of the 
cles medially the joint capsule is readily identified bone without the interposition of soft tissues, for, 
and a cruciate incision is made to expose the fern- should this be neglected, necrosis of the crushed 
oral neck and head Very little bleeding is en- soft tissues will result in the loosening of the screw 
countered if the branches of the lateral femoral The only deep structures which require sutur- 
circumflex vessels are identified and ligated as ing are the joint capsule and the insertion of the 
they pass through the operative field The vastus tensor fascia lata muscle The remammg spht 
laterahs muscle ongmating from the lateral sur- muscle planes approximate themselves quite read- 
face and base of the greater trochanter is then ily without fixation Black silk is used throughout 
spht m a vertical plane, and a mastoid retractor is as a suture matenal Before the closing of the 
placed so as to expose the shaft of the femur in wound, about 10 grams of sulfanilamide powder 
this region are spnnkled mto the jomt cavity and depths of 

When the fracture site has been exposed and the wound An ACE bandage is apphed over the 
reduced by the Leadbetter maneuver, a drill hole sterile dressing as a hip spica m an effort to eluni- 
is made from the lateral surface of the femoral nate any possible dead space The operative pro- 
shaft about I inch distal to the base of the greater cedure consumes from 30 minutes to i hour de- 
trochanter, extending through the cortex and par- pending upon the type of fracture, the ease of re- 
tiaUy mto the head of the femur After the de- duction, and the rapidity of fixation Spinal anes- 
sired length is determined by direct measurement, thesia affords very good relaxation which is an 
the lag screw is inserted under visual surveillance, important factor in approximation of the frag- 
the exposed femoral head and neck being used as ments In our expenence the operation has not 
landmarks The flange is then applied and the seemed to cause shock and the patients m retro- 
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b 


TTf 7 », Ro«tireJ»rr»* taU« oo •dm}<«ka *< E. C. (C»«e 4^ mib wd u 
*bo*tm|[ cmUenUe n — W IntcrtiDckaDlnV iTffao Rn*ii« 
or«xtk>o hb h>»mV» td hMt •rt" •• pCTf<nncd nadtr dbtct trie* Rc^U 
uc tbo« Iq b «d Tba ntlntt Map is bteJ kair os tbe testb daTr tsd 
tj Ob ihf sKl M enubo «k» site opfrwlon. Tkiw fcVi bter 

ftcbtbnnof u pcmltud asd nlaafur (wraiba be ts alUax nbmt 

•opport MMm u free ocrpl for abdaclko kkb u ntacvlMt lusonl 


ipwt do Dot complain of <Qicocti/ort motuot 
from thb procedure. 

The pottoperative propram laUond b to have 
the patient pcop^ up In bed i* boon after the 
opcTaboa. ’ihe lorrcf ertrenutia are not encam 
bered br any traction appajutui and art left t 
roU ftveJv aboQt in bed. Brtbeeed ftbeaecood 
veH, and b mat caaa wuUn the first week, the 
patient b up In a vbeei chaj fa abort periods 
dafl) ^pprtrdmatdT a to 3 weeka after open 
tioa thepatiest b voMe;; alth theaidofentdia 
withoat wrl^t benrinx and after a period of s I 
6 wwkiwei^t bearing tapeniJited. Tbecrutchea 
art dbcarded b aboat S to 9 weeks and a caac b 
Djrd if tbe patient to deiim. Tbtn the patieot 
with an Inte l tiuc hnHtcrk fracture b rehsbtBtated 
vithin a period of about i months. 


EVAIU ITICPC 

As In the case of tbe Smith- Petersen nail loser 
Uon of tbe bg screw Ina^ be acaxnplithed Id one 
of two waja dlber through a small lateral tnei- 
lioQ C7TTT the base of the freatcr trodiaolcr In 
whidi case the progress of the acrev b detennloed 
ty repeated roentgeoograma, oc bv direct -bkai 
throQgb erpoaure of the fracture aite aod tbe fem- 
oral neck a nd bead The bg screw was primariJi 
dev is ed foe Insertloo bv the foctDcr method, but 
for reasons t be dlscnssed, these cases herein pre 
aented srere reduced and ImroobOited b\ the lai 
ter technique. 

Bnttain m dbcosslng the dbadvantam of the 
open operatloQ nd msertJoo of the Smlth-Peter 
sen njil UDdo’ direct vtska rabed the foOowin* 
ob^ectkpds (1) Complete reduetko b\ meass of 
open opmiioo b bv do means certain ( ) the 
operation ts a difbcidt ooe and undoobtedh car 
rtes a certain mortalliv (3) radfcilogj- 00 the igwr 


allog table when there is large IndiiccL bn 
dflubiedjy aposes tbe patient more to rlsls cf 
la/ectioc than when the lo ciaJon U caaBoed t cw- 
baU fasdh (4) there b frequently a certain amount 
of fibcosb aacdatrd a th tbe opetung of the ap- 
•uie of tbe hip Joint with reanlLant llmJutlon of 
raotioL 

la the Sl Loob CTty Hospital prior to ^unat, 
1939, the vast majority oftbefnctmaofthefns 
oA Deck had bm nsOed bv the dosed method, 
bot aface that time most of the ^tion bare been 
acrompGibed b> the open operatioti. Thb latter 
eaposnie affoeiM mb an aceUeat rW of the 
fracture aiie that it was adopted for the tnUodoc 
tloo cf the Jag screw as well Thoogh the pcfsli 
rabed by Brittain refer spedfiodly to fixaboo of 
fractures of the femofal Deck by the Snuth- 
Peltrien nail, the tsme objectJooi might wtO be 
raised to the open fiaatioo of intertrochantenc 
fractures with the lag screw Granted that the 
technique of open operation b scuxabit moee 
difficult, thb f ctor locrald Dot be osed as an n 
CDse for its reyectioo because act ooi -uoalmticn 
of the fracture nte affords Dot only betterofpor 
I nltv for nact rednetioo nd nration bat aho 
permits testing of the solldsrity of tbe bnrooUI 
ued frannents. Thb last b accompliihed bv 00- 
tioo of tne thigh while otservnig the pofntcf Irac 
tore. There is no need foe radiofogtol ipp aratos 
In the operating room for the cocrae of tiw screw 
can be determiried by direct mesmienient of the 
exposed feroorai bead and neck. Tbm there h 
DC^ foe only isro sets 0/ roentgeDOgrinis, me 
before operalkm to dbgooae tbe tvpe of fra cture 
aod one after the operatioo t verify the succew 
of fixation. 

One of the harards of ortbopedic anrery bs 
been infectkwi and there are few lietdi of anrgery 
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m which this complication can cause greater 
havoc Jensen and his co-workers have presented 
a series of compound fractures in which the local 
implantation of sulfanilamide greatly reduced the 
percentage of wound mfections Stimulated by 
this report a policy was adopted of implanting 
about 10 grams of sulfanilamide powder m the 
operative wound, and this simple but effective 
measure has proved to be of definite value m the 
prevention of infection 

It maj^ appear to some that arthrotomy is an 
unnecessary procedure because intertrochanteric 
fractures are extracapsular in position, yet, in 
order to direct the screw accurately and deter- 
mine the depth of insertion, the femoral neck and 
head must be exposed Expenence both with the 
lag screw and Smith-Petersen nail has given no 
reasons to indicate that arthrotomy has resulted 
in a lack of free motion which might be ascnbed 
to fibrosis of the joint capsule 

The limitations of this method of fixation are 
well recognized, for not every type of trochantenc 
fracture can be immobilized by the lag screw In 
order to compete with extracapsular fractures the 
surgeon must be famihar with a varied armamen- 
tanum which should also mclude such factors as 
the Hodgen splint, vaneties of the Whitman cast, 
and well leg traction Each case may then be 
investigated from the standpoint of the type of 
fracture, age, economics, etc , and the final verdict 
thus determined Since union of intertrochanteric 
fractures is the rule it is possible to determine the 
end-results at a much earher date than is the case 
in femoral neck fractures, in which bone absorp- 
tion and nonunion are encountered as comphca- 
tions It IS not necessary to remove the lag screw 
after union has occurred, though this is readily 
accomplished through a small incision over the 
tail of the screw In certain cases the projectmg 
tail of the screw is covered wth a bone callus 
which tends to eliminate this as a possible source 
of irritation 

CONCLUSIONS 

I 1 he mortality rate in intertrochanteric frac- 
tures of the femur is greater than that in fractures 
of the femoral neck 


2 Recent medical literature stresses the ther- 
apy of mtracapsular fractures to the relative neg- 
lect of trochantenc fractures 

3 Four cases of mtertrochanteric fractures of 
the femur are presented in which the lag screw 
was used as a method of internal fixation 

4 It IS beheved that in selected cases this pro- 
cedure will result not only in a reduction of the 
mortality rate but also in a much shorter penod 
of hospitalization 

5 It would appear that best fixation is ob- 
tained by open reduction and insertion of the lag 
screw under direct vision 
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COMBINED TRACTION COMPRESSION METHOD FOR THE 
TREATMENT OF BICOND1LAR FRACTURES OF THE TIBIA 
ROBERT A, mSE. \LD FAC5 S™ Tort, New loit 


C OMBINtU traction od cmprcukjD art 
rtqulitd for the athfactor^ redaction <rf 
bicondj-br fracUrra ot the tibia. Theoe 
Injurie* are prodoced by a lotct which 
dri>Ti the bard cortlcxl shaft of the tibia lalo the 
soft cipaijded carKtUous portion of the llbtal pla 
teaa, resulting b a sphtuD^ leparatkin and de 
preukai of the CQod)-la. Itbcl^ that an> nib- 
taclOT^ method of treatment matt correct the np- 
ward thrust of the tiblal shaft as weO as redun 
the lateral dh^ceiaent aod depreailan of the tib- 
lal coodviet. Traction alone wfthoQtcompreaalon 
of the cood>'les Is Insufficient, compreasloQ alth 
out tracdoQ wBl rcsolt in onaatlihurtory aUfn 
ment of the fragments. A cnmMnstkio of 
tractkn and corspreasoo is oeceaMr) Moreover 
these forces imat be app>Qed In »adt a manorr 
that they can be malataloed aatH the fractsre ts 
firmly auted. To apply compreadcia by means of 
a caxpeBten damp and then, of oeceasfty to le 
lease It vQl freqomtly renlt In a re cur teoc e of the 
deformity To fwainrstw tncdoe by means of a 


aaing is Impossible 
It n tbe pnrpoee of tbls psprer to present a sim- 
ple method of applying cootmocns tractioo and 
comprcssioQ for w Teductkn and fixation of dis- 
plac^ blcoodylar fractures of tbe tibb. Tbe time 
tkn Is obtained bv means of a Kliscfmer wire 
wblcb b Inserted throogb the cakaneoi tbe com 
presdon, by sleeved wire (i) baertrd thiorj|h 
the tlblM condyles. 

The folkrfdog case report demonstrates the ap- 
plkaUoo of this method. 

CASE uroxT 

/ 7 aerd rr rev*, u ad avl t to l I Kntclrr 

boeVtr Ko*pitucm Jn« i, ojo Hf»»at«ltkat hlkn<l- 
bf bcjrWlWrroot hed soddeaTy eaoffat to h»b^ 

utd be M Ibm (ermud OrikiOf hh rt|kl lef afUMt 

tW coitoDf 

Exsentoalka levcslrd vnAm, toder dwcoknd Rfbt 
knee Tbcn ucrUesi tdeotof oftbeoUalpbteuaod 
tba blenl cewf) k and WkI of the Ibok m abBoreallr 
nrmtormt Thm aaaodertU alfodetcMTSrtyaDiirfiitto 
ertersaJ rotatkwi erf tbe lef Tb* knee j«at a# anataU* 
Uk Ide iiDfc erf aatcrfvatcnar aad ktcTsl EDMab^ 

RoentfeoinTsia (71* ) »bo*ed coenMiuiited bkoe- 

d)Ur Tncbm erf Ok tibto hb sited ontaard 

mt arf tbe litenl aod deprmkn erf tbe medal caodyfe. 
FrM tbe rrartan SerrKe •/ taeieibeaiei Ho^vtal 
Eearf bden Ue&«T>^ Se^tba erf the N«* Seek todesEyerf 
kJpboBe, OOeiw t. a** 


Rcacll tnoloe as appSed to tbe ritkt b* he S rfc) 
hb rmhto* ksprov emeat to the alloamt ef ito ha( 
Bcsu bet Kb w ebasfa to tbe eotm ard dn^eeuuai (rf 
Ibe toreraJ emdy Ir CK tbe drTvmba erf t be ap<£a} reexh Ir 
It aaevhkar tWt eteoomidae arf tbeccied>les, U tHai 
tnetxa to tbe ba* aib of tbe le*. aaDenawy 
Coesbtoed cxwtiDocai caanr tM ioe tad h ip- 

pSrd cm Tu« y. j days (otba tof tbe toJciT Tbe ctee- 
perwLai ileev asra coooeti erf Lbm pvti (1 Knidw 
be erf mcdnai (fiimetcT to kkhb cUed ftxedBeul 
bead aod aaber- ( ) metal den Ueb dtpe na tbe 
be- aod (j) ibiraded nrflar fib act anew aod ant 
TVcbaifar Uader Bbroca-odde-orym aoearbtaa, 
UwbacT be at toeo ttd tbmufb u« calraaraa tad 
tnem ai apfJbd to tbe W ^ toodee mttoKtrr 
to Icoftb waa made over the ktml tftrfal condyle Bbh ay 
faetaees ha aotenfic«trTtor dametcT ud j ceutmetm 
brim ha aidrakT aarlacc. Thedeered be hb the Sard 
bead and aaber aa tbm toanled tbirasb tbe appet cod 
erf tbe btrfa, cn>c3*lri* oe tbe baer ddeerf tbe koea ttoWb 
tbe medal cemd> to tbe aabet piaetd tfstoat tbe pm- 
OBteios orf tbe tonrst rsdy to \ erWicar tif uddtaa as 
meek at ibc pcrfii erf rm and tbe BBttsl atone dtofed n rr 
tbe baandDnaifiatotocEAtact hb tbe medial eeedyto 
TV tbnsded eelllr ta ibeo pbead an tbe In ud faid 
by mrsB* erf ha act terra TV wl u Uused, nd la h 
mnsebed tba medal cead>k cmif e u n c c n eortrd 
tbro*^ tbe ikn fcetdfls iba co o dytot tegrtbp 
RocslfcODCtam (Fur ) ibe«ed msriud Imfimatrtt 
to tbe nofabm orf tbe Iracmcsta. Tbe lef a prfaeed oa 
Beebtortnoa kb roueda erf tnrtka applied tbnafb 


y asd Baaaayt kb qMdrkrpe aa 


) eeia. Severn ceka alter le ductba o, nder local atea- 
Ibi ila. till rrnTipnidrei Ire u raoe^ boa tbe etper 
atderflbedbUaodtbaKnacbaeT in aa Ubdm Litei 


atderflbedbUaodtbaKnacbaeT in aa Ubdm uni 
tbetsksaeea A platter caerfu at applml frao Iba toea 
to U m nbtoblyb. abtbckBeato y deyreta orf fleahm Tbe 
periest aa albned op on asttbea aiid diacbsiyed 4 dar* 
later Tbe aan* aa blvalnd 9 eeki aflei lotococo 
osd jgjcA td daito (oe maaatce ijid acth kaei medoa 
The to co toco t tbe opper enc erf tbe trfda bad beaie d per 
le l majj Thm moelV after redoctJca. aUiy caVer 
ceace aaippded Umoyy»rted etytlbearb* aaaUoaw 
9 Bootba after the iafory Eiamlrvittoa a< tbe peUetil to 
Hay 940, mcotbe liter le du ctKO, revealed etaU e^ 
paaokm kaea ilb cewmlet eateBaaca tad jt deyrtea erf 
ftodca (F«i 4 aod iJ Then aa ao anlewpcflw** 

nxKtoQ ^ UM k»a foto and oaly ibybt tatml mobil^ 

Rteirtymofiaia (Fiy 6) dmed n bealay erf tbe 
The method dmifbed nukes p ossfbto the cm- 

dnoocs setioQ of tbe two forces required. Cmtin- 

Qous compression coold be obuloed by bolt Init 

Marta br Deroy Hty C 




the sleeved--mre has the advantage of simpbat}'^ 
of insertion and remo\ al with minimal trauma to 
the cancellous bone 

The points chosen for the msertion and exit of 
the compression wre will van’’ inth different dis- 
placements and should be determined after care- 
ful study of the roentgenograms In some cases 
the wire inll be introduced i centimeter below the 
articular surface, in others a position sei eral centi- 
meters loner will effect the best compression As 
the normal landmarks about the knee are often 
obliterated b} soft part snelhng, it is adnsable to 
place a marker across the upper end of the tibia in 
nliat IS considered the desired position and to take 


an anteroposterior roentgenogram The correct 
position m the longitudinal plane for the insertion 
of the nare can be easil\ determined from the 
position of the marker In the vertical plane, 
the wire should be introduced into the center of 
the tibia, a point easil} selected b}' means of 
palpation 

Arthrotoma is indicated in many badlj dis- 
placed bicondilar fractures because of se\ere in- 
jurj to the semilunar cartilages and lateral liga- 
ments Because the methods for reduction and 
fixation of the bony fragments at open operation 
ha\e not alwais been successful, it is suggested 
that if arthrotomi is performed, the displaced 
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ccodyW Duy he rcdocrd aod fixed In Ibe com 
Lined traakjo-corDnTtMim metfiod mbere h here 
dCTCTibed, 

I \ method cotnfrfnfnr contloaott* tmetioo 
and ccunp uw Soo ii reportca 

1 Tbe \ilue oi tlw combiDed tnctkn-cotn 
pre^«jon prinopJe in the redaction ind fixation of 


a bkondybr fracture of the ifbta U demoratnted. 

3 Traction h btiloed throoRh ■ kirrtncT 
mire ui tbe cakaneot. 

4- CoDipiMikio h applied b> meant ol a com 
p i e it km tleexc whurb la ixBerted tluoojh tie 
condyki. 

RKFOirNCr 

WbrtUaa T \ilo:^«i-«1reB>nhndctf artliDoaffnc 
tiun J Boee 1. Jotot S«n 0-4 



RELATION OF PYELONEPHRITIS TO TOXEMIAS- 

OF PREGNANCY '' 

GLORGF C PRATHER, M D , T A C S , ind WESTON SEW ALL, M D , 

Boston. Massachusetts 


D uring recent tears Peters (8-ii) has 
l)een foremost in presenting data 
which might suggest pjelonephntis as 
a possible cause of toxemia of preg- 
nane) , the general term describing certain com- 
plications which occur during gestation, whose 
s\ mptoms at times include headache, visual dis- 
turbances, irritabilit), nausea, tomiting, epigas- 
tric pain, rapid gain of weight, and, perhaps, con- 
\ulsions Trequent clinical findings arc edema, 
h)pcrtcnsion, and albuminuria It is ctident 
that mant of the signs and s\ mptoms of toxemia 
are also common in \arious tvpes of renal disease 
So man) theories of the cause of toxemia haxc 
been adtocated that it is evident that no one )ct 
knows the answer to this problem 
General agreement has existed during the past 
few tears that tasciilar change (4) is the basic 
jiathological conception Pathological changes m 
toxemia, as in essential hvpcrtension, are found 
more comnionh in the kidnexs than in other or- 
gans of the bod) (t) AATiilc the changes accom- 
panting these troubles in the kidnct are some- 
what xariablc in both their extent and their 
xarietx, Pahr, Reil, Baird and Dunn haxx re- 
ported thickening of the capillart walls of the 
glomeruli due particularh to thickening of the 
basement membrane in the capillart tufts The 
increa'^e in bulk produced bt the thickened con- 
ncctne tissue membrane contributed to the ob- 
stnictuc effect in the cajiillarx 

\lthough It IS not certain what initiates this 
clinical or onthological condition in pregnant 
women without pre\ lous \asculorcnal disease, 
the s\m]iloms winch the toxemias and certain 
renal disea=e> ])ossess ni common haxc led to a 
broader coiueiition of the problem The more 
comprehensi\e [loiiit of x icw can be x isualizcd if 
one conqiares the classiiicaiion of toxemias todax 
with that of ;o xcar-, ago (14I \t that time 
ni]ihritie toxemia jirt earlamptic toxemia and 
iclinip^ii formed the onlx subdixivions of this 
subnet Contnst todax s jirojniscd classification 
fl ihli 11 reeentlx offered bx Kellogg and Rcid, 

I the imili cicnl in 1 ol letnnl >'cieittmoit‘of the Bo ton 
I \mj rn IK j u >1 

IrjlJunr o toioln ton the Xmrrnan X mil )n o( Ccnito 
I nmn 


which IS cognizant of the fact that renal conditions 
existing during pregnancx max simulate pre- 
cclampsia and eclampsia 

P)elonephntis as the initial lesion of a trend 
resulting in progressixe detenoration of the kid- 
ney has been emphasized bv Weiss and Parker, 
by" Longcope, and bx others interested in the rela- 
tion of chronic px eloncphritis to hx-pertcnsion 
Since the albuminuria and hxpertension of toxe- 
mia of pregnancx max be associated xvith renal 
disease, it seems reasonable to inxcstigate the in- 
cidence of toxemia following pxelonephntis in 
pregnane) Mussex andLoxeladx recentl) stated 
that p)elitis of pregnancx is not prone to cause 
pre-eclamptic toxemia or eclampsia Although 
xxc max not agree with all of the conceptions and 

TABLE I — CLASSIFICATION OF TOXEMIAS OF 
PREGNANCY — KELLOGG AND REID — 1930 
Croup I 

I II)-pcrtcn';i\c or irUnal \nscular tlitcas: 
a Benign 

Mild 

Sti ere— cardiorcml 
1 ) Malignant 

II Renal disease 

a Glomenilophnlii 
\cutc 
Chronic 
Mild 
Severe 

b I’} cloncplinlis 
\culc 
Chronic 

c Other forms of severe renal discaH Xcplirosis, 
imljcvstic kidncvs and othir (.ongvnilal annma 
lies of the kidnevs 

Group h 

I Mild pre eclampsia 
II Severe pre eclampsia (Prcconvul-ivil 
HI I clani[isia 

Group C 

I L nclassiiicd (unknowns) 

a Those patients in whom a dilmite diagno is can 
not Ih. made to allow thtm to fall into t.roup \ or 
B (1 c , plnmeruloncplirUis sus]h;i;Is'i 
b XIanv will fall into tl 1 alxivt known groups [kisI 
partum but insulncicnt data licfnre or in the carlv 
months of pre-pnanc> make it imperative to ex 
cUkIl them from statistical data except if autop v 
Imdings ultimatclv all 1 v tl em to be put in citlii r 
{,roup \ or II 
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f 1 * », Primal*!* Hh lf(l pyiki«pkrilk. t> 91 tliovtd *0 Wcclio* c, Samt patient biawdbte^ tcM 

b, Suia palitmt Lc eati/ prvfEbUieT (« 9M Tbe untie patiDmla gjo LaU pnfrmacTcbu^ M >H rwkfj 


coochmoQi pr txn ted by Prtm, »e Ackaowbrjgt 
ibc impcpTUuKc of lus cucccw m foazEEBg ttteo- 
tian to Um powibif tMoatUoo oi pj-etonipbriui 
to tbe towslu pregnun Of 310 cue* «ltb 
t cUagootb of toifmm ttodled b> P«lm, 41 or 
1 1 emt, bad hid p^-dita or prdowpbriui. 
Tbe optsioQ vu 'oriSed br intcf^ m ti of the 
41 Of 25 totraU patknii mbo ome lo 

lotopc) durlrp; t L4 )'ttr penod, Petert reported 
that is It or 44 DCT cent, p'elooephjrila «u 
foaod Hemes-er cLmct *craUB> of tse a 10 |i*n 


daU which were pracoted worJd lead ts to be 
Dere that orJ> 4 ctf the ti cues, appronmatdr 
10 per cent, »hen»ed chrottJc pveiooepiinU: 
chaaps. 

The ImporULTit data loppUed b\ Peteo ha e 
bete niber UanMsf beouae of the rdatheiy 
hifb bd dt act of pTwioDephritk abteh be foaod 
in ttyremia. Ue tiiertfort rwentij deekied to 
re^'iew a series of pauenti at tbe Boaton 
IlaapiuJ «bo «e fed had pjeWtepfarltk aw>- 
dated « ih at least one pregnasev and bo 



liiaa dcrioc tbf pm kai prrfaanrr 
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1 ig 3 a, A quadnpani with pyclonephntison the nght nancj in 1933 c, The same patient postpartum There is 
side in 1930 during the eighth month of a pregnancy evidence that a good anatomical recovery was made from 
b, The same patient with pre-eclampsia dunng a preg the changes of pregnancy 


returned dunng a later tear in a pregnant state mg pregnancy, 2 had acute pjelonephntis immc- 
Such a ret lew may gn e data as to how frequently diately postpartum while m hospital Forty- 
to\emia follows the pyelonephritis associated three, or approximately' 60 per cent, were m a 
with pregnancy febrile phase while m hospital, leaving 2 q, or 40 

The data for this paper are based on the obser- per cent, m an afebrile, subacute stage at the time 
\ations and records of 72 patients with py clone- of observation 

jihritis and pregnancy’ dunng the xears 1930 to Further incidental clinical data of the patients 
iQ'to Only patients who had one or more preg- forming our group indicated that pyelonephritis 
nancies subsequent to the pregnancy with py'e- affected the right kidney m 48 5 per cent of the 
lonephntis were used Of the 72 patients, 42, or cases, the left kidney m 19 7 per cent of the cases, 
s8 3 per cent, were pnmipara, 30, or 41 7 per cent, and in 31 8 per cent the inllammatorx' process 
were multipara SetenU had pxelonephritis dur- was bilateral 



^ b c 

1 1 C 4 Tripin with hilatLral p\ clnncphrUu; in io,o later prcpianc\ c, Same patient at a later ptntKl ron 
h ''imt patient with toxic "^tparation of placmla dunnp a prtpnant 
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The record* ol lb«e patjcou «nneited a rwm 
hiUoo of pyriopcphriti* in per ccnl, half erf 
abom had had the diaene iHtb a prerkwt pre| 
rooc}, the renulolaf half ha 'h^ had p>'el^ 
oepwtk before the onset of an> prefoanc^ 

Our diafooM *en made ^ c^^oKopic 
■tndk* In 34 patlata, dlnkal and laboriuwx 
Infi In 38. Inbontor^ data rrv'ealed a badDarr 
t5pe <rf orloarr lo/ectnn la 91 j per esat, fram 
poHth^ coco m 5 1 per omt, badlU aod ccra In 
3.6 pet cent 

Rroal foDctkD tecti acre not dooe as routine 
durinf the boeptUt admhatno for pj-etooephnlli, 
ao that wr do not hatr w a&cx n t <uta from oru 
deoraocc ttodiea aod cooceotnlkn teats to draw 
an} coodoskma. The oooprotefn nitrogen in 40 
cases was rqx)rted as si to 33 mllUrramf per too 
cubic centQDcten erf hkMd, aod tne bWim orlc 
acid in jS was recorded as s.3 to miDr- 
jrams per 100 cubic ccotnnetm of trfood. Al- 
thoo{h «c realise that blood chemisti} does not 
detect dbht dlmlnutioo of renal fuoclioit it b 
erident that renal decotnpoisalian did not exist 

\ ra\ dita mere obtamed In 55 patients— >6 
bavmg had ui tra \Tooia pjTiosrxph} the rcmaio- 
ing t<) retxofiade stud} The oDatatka of the 
ureter* and peh-es (Tig i) aod the rcteral Unks 
mere not ertraordinar} to an}^^ ttmtliar with 
nrokigical rtaiif n dnrl^ prejoanej The renal 
aod nreteralditalioo m the sahaequent prrj 
naoo (i^ ) neN-er exceeded that found with the 
first p}Tknephrltit, i n e »p ectK~e of whether the 
subscqoent pwegnancy wi* nonnal or compli- 


cated b> recurrent p\Tiooeplirito or toremia. In 
(oterahpaiicnUwiifi lorcns appear to ha ales* 
nreteraJ and pel ic dktortioci (rtga. 3 and 4) bj 
(otra enoDS pjrefofnphy than the oonuli 
Extreme degrm of distonke and HnstmJm mere 
obaerved fmpentlv In patients mith normal arue 
•ediments and without ‘“’'"■•■t dgns (Fig 0 of 
ppetosephnlii. The aaatomscal reemerj ferf^ 
tof (he phrakdogicaJ diktatioe erf pregnaacy b 
unpressiTe Vat » sab|ect to contknM distottioo 
If aboormaJIties were ps ea mt before pregnaocy 
or if tnfiamnwioTy changes In the pdn* or ureter 
go on to fibrosis. 

Oar primary interest in tha study was not (he 
hodlogs in pyckneTibnUs, but ratber how many 
later pregnanoes mere normal and bom many 
were compbeated b} toxemia. 

Of the ya paUents with prvekmephriui 47 or 
65.S8 per cent, had norma) prrgiundes at a ater 
dale As a matter of fact, 5 of the 4 7 had farther 
multiple DcrmaJ pregnandes — a to(d of 67 nor 
mal pregnanexs in 47 potienta. The lime inteT>'ai 
between the pj-doo^ritb during pregnancy and 
the nonnal pregnancy tried between and 0 
}-cara, an ■ ciage teierval erf 3.63 years. Fre- 
quent trfood pressure recordrogs were normal dor 
ing the tubsHpient pregnancies n all 47 patients. 
Bbod presaures during the nonnal bier nreg 
nandes mere abo l the same as during prnooe 
pbntk pregnano In 34 patients In 13 the read 
mgs a eraged lomet durmf normal pregnano 

Snofar patienU had the slightest trace o/albimin 

In a ■oitied ipecimen Just prior to term. 
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One normal pregnancy following a pyelone- 
phritic pregnancy does not guarantee freedom 
from compbcations during a still later pregnancy 
This fact is illustrated in 6 patients who developed 
p3'elonephntis after having a normal inten'ening 
pregnancy, and i patient who developed toxemia 
of pregnane} after a normal inten'enmg preg- 
nancy 

Interest, of course, will be centered on those 
who had pyelonephritis durmg one or more 
pregnancies, and ivho m a later pregnancy de- 
veloped toxemia In our senes of 72 patients who 
had pyelonephritis associated with pregnancy, 
and who later returned to hospital in a pregnant 
state, 9, or 12 5 per cent, developed toxemia 
The hospital diagnosis as to the type of toxemia 
was pre-eclampsia m 8, eclampsia in i, (toxemic 
separation of the placenta with albuminuria in i) 
The time mterval between pyelonephritis m 
pregnancy and the toxemic pregnancy ranged 
between i and 9 years The average interval was 
3 45 years, essentially the same mterx'al as men- 
tioned above m discussion of the group who had 
subsequent normal pregnancies following pye- 
lonephritis Apparently the tune interval is not 
important Our data as to whether the urinary^ 
infection had cleared during the interv'al are in- 
complete We are certain that of the 9 who de- 
veloped toxemia, 2 patients had urines free of 
mfection durmg the interval between pregnancies 
and 2 were known to remam infected At the 
tune of the pyelonephritis 4 were pnmiparas, 
5 were multiparas At the tune of toxemia 3 were 
secundipara, i was a tnpara, i was a quadnpara, 
3 were qumtipara, and i was a decipara The 
toxemia occurred in the first pregnancy follow- 
ing pyelonephritis of pregnancy m 7 of the 9 In 
2 there was an mtervenmg pregnancy with no in- 
dication of toxemia 

Renal function tests durmg the pregnancy 
with toxerma were not done as routine except for 
the nonprotem nitrogen, which was normal as 
one might expect Table H shows the blood pres- 
sure readings m g patients with pyelonephritis 
who later developed toxemia The toxemia was 
sufficiently severe m 5 of the g patients to warrant 
interruption of the pregnancy 

Because of the current mterest m the relation 
between blood pressure and pyelonephntis, we 
present a meager amount of data which may be 
of mterest Of the 72 patients m our senes there 
were 8, or ii ii per cent, who durmg the preg- 
nancy with pyelonephntis had, on one or more 
occasions, a blood pressure recorded of 140/90 or 
over Four were m the ninth month of pregnancy, 
2 were m the seventh month, 2 were m the sixth 


TABIE n • — BLOOD PRESSURE AND ALBUMIN 


Case 

Numlcr 

i Pjclonephrilifi 

Toxemia 

1 \car 

Blood 

Pressure 

Albumin 

car 

I Blood 
Pressure 

‘Mburam 

2 

1035 

h3/74 


1939 

134/78 

SPT ST 

37 

1 

1037 ; 

110/86 


1939 

134/94 

SPT 

30 

J536 

350/110 

\ ST 

1939 

150/S4 

LT 

42 

1930 1 

IOS/80 


1933 

144/110 


47 ' 

J030 

04 /s 8 


1931 

170/1J4 

LT 

40 

1930 

108/80 


1933 

146/98 

\ ST 

64 ; 

1930 , 

140/ 


1931 

80/6S 

T 

6s 

1030 

10 /63 


1933 

{Hemorrhage) 

105/65 

SPT 

71 

1930 

I 14/60 1 

1 

1039 

1 70/100 1 



month Three of the 8 had a past history of renal 
disease The 8 patients just mentioned had ro 
pregnancies following the one in which pyelone- 
phntis and hy'pertension were obseix^ed The time 
inter\'al was i to 6 years, an average of 3 2 years 
In the 10 pregnancies which followed, recurrent 
pyelonephritis developed in 5, but blood pres- 
sures remained below 130/85 at all exammations 
Three normal pregnancies followed with all blood 
pressure readings 128/80 or below Two de- 
veloped toxemia with hypertension In a follow- 
up of the 8 patients mentioned after an average 
interval of 3 7 years from the tune of pyelone- 
phritis with hypertension, all had blood pressure 
readings below 135/84 Only i patient had the 
slightest possible trace of albumin Thus, m a 
small group of 8 patients with pyelonephritis and 
hypertension, toxemia developed at a later preg- 
nancy in 25 per cent, which is double the mcidence 
foUowmg pyelonephritis m general durmg preg- 
nancy However, our limited data fail to suggest 
any permanent elevation of blood pressure fol- 
lowing pyelonephritis durmg a 3 year follow-up 
period 

On the basis of maternity hospital admissions, 
pyelonephntis has an mcidence of i to 2 per cent 
(12) By the same standards, toxemia of preg- 
nancy has an mcidence of about 10 per cent (15) 
We have found that toxemia of pregnancy follows 
pyelonephritis associated with pregnancy m 12 5 
per cent 

Not feelmg competent to make accurate deduc- 
tions from these simple figures we called upon 
Mr Philip Rulon, who teaches statistics at Har- 
vard University, for advice His mformal opmion 
was as follows 

A The mcidence of pyelonephntis m preg- 
nancy IS I to 2 per cent 
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B The liKidenn d l wmii }n prrfoiQcy t* ro 
per cent. 

The hjodence erf toTonia erf pcefiUDcr folknr 
Ing jijTkmqrfirtlh attodated *llh pmioirt prej; 
nanc^ u u 5 per ceiiL 

Pj-dooqJintii h oot a catne of toxrnua of 
preplan cj 

The data for the proper dedoetton as to pas>l> 
ble cause ai>d cfiect thcnild be tabulated lo tbe 
manoer here used nameh to see bow fmpt»tl> 
dbeaae B— toeeniU— ferfiows efbeaae— A, mtber 
than tbe ira> In a hlcb Peten studied tbe problem 
namelj' bow often dbease A—p^tlooe^rltb— 
ocom In disease B—toeemia. (Accordm* to Mr 
Rnloo there are too many -artables to IVten a 
metbod erf apprtaefa to warrant condoifaws.) Aa 
for our data, srhkfa indicate an inddeoce erf p>-e' 
kxrpbrltb m prenaocr erf i to s pa cent, an 
Inoococt of toiemli of approrimately 10 per cent 
and toeonia follosnii| p^iekDoepbritli m prtw 
nancy in ri s per cent, ilr Rul« cutes thatlf 
the »Toe ratto held in too cases (ae ha -e ««h 
7]) ae sbould be well justified m suting that 


pseJooepJintfs Is not a cause erf toeetnn erf 
prejcnanci 
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MIXED INTRACRANIAL GLIOMAS 

The Diagnostic and Prognostic Significance 
of Adequate Histological Examination 

DONALD MUNRO, M D , F A C S , JESSE E EDWARDS, M D , and WILLIAM O RUSSELL, M D , 

Boston, Massachusetts 

I T IS axiomaUc that the accuracy of the diag- the accuracy of so called pre-operative locahzmg 
nosis and prognosis of any neoplastic growth signs has been overemphasized by some neurol- 
will vary directly with the amount and ac- ogists At the last analysis, the final criteria of 
curacy of the mformation available ui regard diagnosis and therefore removability must wait on 
to its histology and its location m the body Such exposure and adequate biopsy of the tumor either 
generalities are particularly applicable to the at operation or at autopsy 
intracranial neoplasms There are, to be sure. These requirements apply in particular to the 
characteristics pecuhar to this particular group gbomas A long step toward effective under- 
of tumors which cause them to differ in detail standing of these tumors was taken with the 
although not m prmciple with these statements pubhcation of Bailey and Cushing’s classification 
For example, the usual in tracramal neoplasm does (Table I) Bailey further pomts out in a later 
not metastasize by way of the blood or lymph publication that “each type of ghoma ts a distinct 
channels, but rather spreads locally either by ex- entity unth its own idiosyncrasies which it is im- 
pansion or by radial mvasion Such tumors, if portant to recognize Any attempt to descnbe 
irremovable, cause death, however, by virtue of ‘ghoma’ as an entity only leads to confusion 
the profound alterations produced m general. In general the gliomas composed of cells resembling 
rather than local, central nervous system physi- those of the early stages of histiogenesis tend to 
ology Thus, regardless of its histological charac- develop more rapidly ” Of the groups that are com- 
ter, any type of mtracramal tumor can and wiU monly recogmzed the medidloblastoma and the 
prove fatal when maccessible and if properly glioblastoma multiforme are tumors that are closest 
placed in relation to the nervous structures around to, and the astrocytoma the one that is furthest 
iL One phase of the bram tumor problem and of from the original medullary epithelium In be- 
any attempt to estimate its end-results has to do, tween these extremes lie, in approximate order of 
therefore, with a demonstration of the exact posi- histological youth, the oligodendrogliomas, pine- 
tion of the tumor This is well recognized and all alomss, ependymomas, polar spongioblastomas, 
of the modem advances m the therapy of intra- and astroblastomas 

cranial tumors have depended, at the last analysis. It is obvious that tumors of adjacent cellular 
upon the ability of the surgeon to make previously age may appear as histological mixtures There 
inaccessible areas accessible have been expressions m the literature which bear 

It IS less well appreciated, however, that the on this point Penfield has emphasized that the 
histological make-up of the tumor is as important cells of any given glioma are originally derived 
from a diagnostic and therefore prognostic view- from one pnmitive ceU With increasing age, dif- 
point as its exact location A circumscnbed ferentiation becomes gradually more and more 
cerebellar medulloblastoma may be more acces- complete Theoretically, therefore, it is possible 
sible than the mural nodule m the upper wall of a to find cells represenbng varying phases of this 
large astrocytomatous cyst of the same region differentiation m any one tumor He reports that 
Yet, apparently adequate removal of both will this idea is consistent with actual expenence so 
produce a hfetime cure in the latter and a life that, for example, a tumor growing largely as an 
expectancy of not more than a year in the former astrocytoma may contain spongioblasts and astro- 
Such a difference in prognosis is demonstrable blasts Globus (3) and Levme have each observed 
histologically at the time of operation The im- gliomas in which there was a mixture of ceU types 
portance of this operative histological study has throughout the tumor They are of the opmion 
been minimized by some neurosurgeons just as that these cell types represent phases of glial 

From the Mallorj Institute of Fathology and the Neurosurg dexelopment, and they have termed these tumors 
cal Service of the Boston City Hospital Boston Massachusetts transitional cell gliomas Carmichael haSindlCated 
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Fig I a, Astrocytoma showing numerous neuroghal 
fibnis Malloiys phosphotungstic acid hematoxylin stain 
X745 b, Fusiform cells arranged m parallel rows No 
intercellular fibrils This area is typical of a polar spongi 


oblastoma Mallory’s phosphotungstic acid hematoxyhn 
stain X74S c, Ghoblastoma multiforme shovnng two 
mitoses and a tumor giant cell Mallory’s phosphotungstic 
acid hematoxylm stain X2JS 


Microscopically this tumor showed two funda- 
mental pictures The major part was growing as 
a polar spongioblastoma There were spmdle 
cells with long, fairly well stained cytoplasmic 
processes, an occasional mitosis, and no intercel- 
lular fibnis This picture was similar to that seen 
in Figure ib of Case 2 In a smaller number of 
fields the tumor failed to show any regularity and 
tumor giant cells similar to that in Figure 2C of 
Case 4 were found We consider these latter 
areas charactenstic of ghoblastoma multiforme 

Four other tumors that contained both gho- 
blastomatous and spongioblastomatous tissue had 
in one case an additional undifferentiated part 
that resembled meduUoblastomatous tissue and in 
the 3 other cases additional astrocytomatous 
(twice) and ohgodendroghomatous sections as 
well 

Case 2 (Ncnc, A 36 450J Female, aged 56 years For 
I month previous to entrance she had complained of in 
creasing w eakness and staggering gait, fallmg to the left, 
transient diplopia, headache and drowsmess w ith difiicultj 
m thinking For a few days before admission, she had been 
\omitmg and had felt weak She lost 10 to 12 pounds in 
this month There had been no mjunes or illnesses in the 
past General physical examination was negati\e except 
for pallor and signs of recent weight loss She was drowsy 
and unco-operatu e She show ed a left hemiparesis inclua 
mg the low er facial region The deep reflexes w ere increased 
on the left There were bilateral Babinski, Oppenheira, 
and Gordon signs There w ere high choked discs and she 
was unable to count fingers with the left eye at 3 feet Her 
blood pressure was qo/6o millimeters mercury She had a 
slight anemia and a positii c blood Hinton Lumbar punc 


ture showed an intracranial pressure of 470 millimeters 
water w ith normal dynamics The cerebrospinal fluid had 
51 white blood cells, 10 per cent of which were pioly- 
morphonuclears, a total protem of 78 miUigrams per cent, 
and a doubtfully positive Kahn test Other specimens 
showed cells as high as 1,300, from 23 to too per cent 
polymorphonuclears and total proteins from 130 to 750 
milligrams per cent She died suddenly and untreated 
8 days after admission 

At autopsy the bram w eighed 1,270 grams There was a 
moderate cerebellar pressure cone wuth widenmg and flat 
tening of the cerebral convolutions In the nght cerebral 
hemisphere, there was a huge tumor mass extending pos 
tenorfy from the anterior Up of the right frontal lobe to a 
level 5 centimeters anterior to the Up of the occipital lobe 
Laterally the tumor extended to the surface of the cerebral 
substance and medially to the lateral border of the nght 
thalamus The tumor tissue w as soft yellowish white and 
possessed a purplish brow n border 

Microscopically some areas of the tumor showed 
well differentiated cells with prominent mtercel- 
lular fibnis staining purple with the phosphotung- 
stic aadhematoxyhn stain These areas may be 
considered charactenstic of astrocytoma (Fig la) 
Other areas showed definite spindle-shaped cells 
whose cytoplasm stained fairly well There were 
no intercellular fibnis In these areas the tumor 
resembled a polar spongioblastoma (Fig ib) In 
other regions were poorly differentiated cells 
with rmtotic figures and tumor giant cells char- 
acteristic of glioblastoma multiforme (Fig ic) 

Case 3 (N S 3350, S 39 2799) Male aged 64 years 
One year and 10 months before admission this paUent 
complained of substemal burning of i month’s duraUon 
•\ diagnosis of cardiospasm was made in another hospital 
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Fig 3 a Typical arrangement of cells of a polar spongio 
blastoma Phloxine methylene blue stain X 74s b, 
Rather uniform cellulanty with prormnent cell margins 
and little mtercellular substance Strongly suggestive of 


oligodendroglioma Phlocme methylene blue stain X74^ 
c. Tumor giant cell and undifferentiated cells characteristic 
of ghoblastoma multiforme Phloxine methylene blue 
stain X74S 


At autopsy the brain showed diffuse a idemng and fiat- 
temng of the convolutions In the nght occipital pole 
there was a well circuiriscnbed firm tumor measuring 4 o 
centimeters m diameter The center of the mass showed 
numerous cyst hke spaces measuring up to 2 o millimeters 
m diameter and contaming a hght greemsh yellow co 
agulum In addition, m the supenor portion of the nght 
panetal lobe, there was a moderately firm, well circum- 
scribed tumor measunng i 3 centimeters in diameter 

Sections taken from the two tumors exhibited 
three types of ghoma In some fields the cells 
were fusiform with polar cytoplasmic processes 
There were no mtercellular fibrils We may con- 
sider these areas as exhibiting the characteristics 
of a polar spongioblastoma (Fig 2b) Another 
area exhibited poorly diSerentiated tumor cells 
whose cytoplasm stamed very famtly The nuclei 
were vesicular with prominent nucleoli The nu- 
clear shape varied from round to oval There 
were no giant cells Although for the greater part 
there was no characteristic arrangement, there 
was a suggestion of pseudo-rosette formation in a 
few instances Intercellular fibrils were absent 
We may consider this part of the tumor as a 
medulloblastoma (Fig 2a) Associated with the 
regions appearing as polar spongioblastoma there 
were some areas showmg larger cells than in either 
of the above These cells showed poor differenti- 
ation and m some instances true tumor giant 
cells were encountered We may consider these 
latter fields as exhibiting the cntena of ghoblastoma 
multiforme (Fig 2c) 


Case s (N S 3273, A-3P-444) Male, aged 44 years 
This patient was Imow n to have been a chronic alcoholic 
for a number of years, and he was beheved to have had 
weakness of his legs for $ years but more detailed infor- 
mation was lacking He may have had a head mjury 9 
months previous to admission Three months before ad- 
mission, he was taken to another hospital durmg an al- 
cohohc spree While there, he developed bronchopneumoma 
and m the course of his stay was found to have had “marked 
generalized hyperreflena, dysmetna, ataxia, sluggish pu- 
pils and bilateral choked discs ” A lumbar puncture at 
that time show ed an intracramal pressure of 500 milhgrams 
of water The cerebrospinal fluid was found to have had a 
total protein of 80 miUigrams per cent On this last ad- 
mission, he was disonented and ataxic and had noticeable 
weakness of his legs Physical exammation demonstrated 
atrophy of the muscles of his left arm, both shoulders, and 
both legs His blood pressure was not recorded He had 
bilateral high choked discs, nystagmus, dysmetna, and 
ataxia He staggered and fell tow ard the left There w as 
marked weakness of the left hand He had hyperactive 
tendon jeihs. bilateral ankle clonus, and Babinski signs 
The Weber test was lateralized to the nght Two days 
after admission, a ventncular estimation demonstrated a 
marked bilateral hydrocephalus wuth 10 and p milhgTanis 
per cent of protem in the nght and left ventncular fluids, 
respectively Noairwasputm the ventncles Immediately 
foUowang this procedure, a suboccipital craniotomy was 
started It had to be abandoned after removal of the bone 
on account of excessive bleedmg The patient died without 
regaimng consciousness about 8 hours later 

At autopsy, in addition to an mtraventncular hemorrhage 
and bilateral bronchopneumoma, a tumor of the cerebellum 
and brainstem was found The brain w eighed 1,350 grams 
A moderate cerebellar pressure cone was found There was 
a moderately firm tumor lying beneath the pia arachnoid 
and involving the right cereb^ar tonsil, brachium pontis, 
and the restiform body The neoplasm measured 4 by 2 by 
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crUlmetcnudoeeiKMnba rr>««]el oodqUrralKC 
Ucfa for th4 (THtn put (bm*’! Q(b( jtilovU piy 
edot hkh m aiWStf Uffat bra« krm 
*p to 5 cntbaetrt b dtfj3Kt/r Thert U mDaWimi 
louden c/ tloUierd Atndn 


iQcrORafMOinf Lbe tuiDor ethlbitcd cocnldfr 
xble txriatia! In appeanon fracn &HL 4 to 6rld. Id 
tame irtu the toinor hid lbe iKKaraim of i 
pokr-tpcfijiiobliitaaz, tbeerfb beui^af {zxxferate 
die 11^ iplodle ihiped (Ftf* 31) loierccOalar 
fibfibirembjrnt. J fllD other field* ibor wttt 
■beet* (d tamer celli «llh promlmt cdl mnebu 
wbkfa ga>'e them the ippeaiaitce of ui o%odni 
dnwfionti (F^ 3b) In otber area* there aa* ihe 
faauanrd ceflolar imngemmt with tumor glinl 
rfth tfait b todicatnT of gUoblaitcm multUonne 
jc) 

Foot tber tuDwn hid in dditkn to the 
cUoUaitonatooi, e p eod ym ooutcir* tbnte (tvbe) 
and aitrobhttoQifltOQ* or attrocytomatoui »ec 
Hoc* oocE each. 


dab: Milde w o*d<«et*d(d. B* u n-*petth cid 
•nnud nsKbu* aod noted Tbm u aiaa* 
ef tbc btt rtmd mtt» iicBcb ud of lit bft bb of 
tboUrraf mtnJ type ThttfiK* mBerkedh-dKilfd 
•odaodfl aopmot Then u ri{bl iuaaeoaam 
beaiiuxfats lib in-ifie drMtrd to the Halt. Tbc ta 
doa rc£ax* tr* kb B3rted}7 drpmvd er ab«fi( Ibm 
«Tt UUirnl Biiprti Oaddoct nfM Ha Umd 
\aiwujt Dot I nut li ed Ilb paJv. tnjnontort u>H 
rr^datxcis rro oil Dcrml There u BOUnabit dm- 
riow d boll bosdf A hKbar poactan ikotrd ao n 


CiM. 6 (N S 1*4, S-»-jd<h) Tide, afed j TH* 
patbot u cQ anol Jaacar^ gjr U that laa* ha 
fokkebr dtreJnpod dipiopfa "t DoaCia hUf he had 
tarortlroQUlbcadacWHmcininrdbTMoaeaaod otnll 
ut( FoutmalblatrTha ai b« adulllfd t tbehoaprtal 
II lad had *0 prtMoaa khlotr W b^ or otber «%ai<- 
caat Eboea Cbaea had rrOntd hk beaibchn brianr 
tdah-eioB bot msuxorj ncl* iV djpbpla penlMcd 
# -rtwYm< rinB r^ffabd ell dorettfeil aad HOOT 
bbed bo^ of i ^ran Ho fcmtaba ere aeall aod the 


tpbaJ i 

4} aulEjrraaia per ceat The rat ot tht Ubonlory MU 
era oormal \ dajoo^ u raadt ct Idt mchoJ 
tamor aod tefi potterfar ;anrtal ermptcoy u per 
(•n>ed Mar^cTlt n tapped 10 the kaerpaxirUJ trra 

Thb UefMaed aad draiBcd ailCT hjch Ur^thiahrrd, 
vaacslar aad cebokr tanor ta (aond on hi medal iQ- 
\ pirec ta imcn ed aod examaed ndeTtacapkaBr U 
mtitr, H u reported to be ao epead^aene rrrtho 
eaploraUoD dersoDaUmted that the tma bad imaded the 
an aad partly Ued the ca Oy the laleraJ eolneb 
It ta try TMCtdai aad id at Iril ifiOct except far tba 
biony V de t e ajp rratoa ax pcovided, aod the bene 
rtpfam \fteT rtorray ceaxaleaewee he a*d«tartrd 
to hia hotoe \l that time he aa tpliaac. had Ubu™ 
motar talom aad tmieady pui Tba cholae* bad 
appeared aad the aoal behu, e^ieciaOy thu oa t>e Ut, 
ere aotjctabJy Bapraicd 

lor year aad atn ball be contmaed t ht^eak rod 
faeeajia practically oaraafly artK tl th# cw trf that 
thae bt had bk fvM rtav KK ttach ' 
later harm* carnjJeied at bow tba erV doar b p»* 
•cWfby bi>y(dk»BCe.beuaiahadd;ptn^aadredy 
choLms il ba dr^ arai a*ah3 dja c eraed lor he fcM erne 
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Fig 5 a, Large spindle cells arranged in a palisade for- 
mation with coarse intercellular fibrils Suggestive of 
ependymoma Mallory’s phosphotungstic acid hematoxylm 
stain X745 b, Numerous in traprotoplasmic and blepharo 
plastm granules These cells establish the diagnosis of 


ependymoma Mallory’s phosphotungstic acid hematoxylm 
stain X1490 c, Haphazard ceUufar arrangement mth 
tumor giant cells This is characteristic of ghoblastoma 
mulUforme MnUorys phosphotungstic acid hematoxylm 
Siam X 745 


He was given x ray therapy and 2 months later w as un 
proved One month after completion of a senes of 20 
treatments, he was readmitted to the hospital because of 
mcreasmg dronsmess to coma for the previous 24 hours 
This was 2 years and g months after the onset of his symp 
toms and 2 years and 3 months after his operation He 
had all the signs of mcreased intracranial pressure The 
nght \entncle and the cyst on the left were emptied 
through the old trephine holes as an emergency measure 
and IQ days later the old craniotomy wound was reopened 
A radical resection of the tumor that now filled the ven 
tncle and invaded large areas of the panetal and temporal 
lobes a as done Many cysts w ere encountered, much tissue 
was soft enough to suck out, and much u as very firm and 
fibrous and had to be remov^ by sharp dissection He had 
a stormy convalescence with severe headaches, a nght 
hemiparesis, and profound aphasia Dunng his hospital 
stay he w as given another senes of x ray treatments and 
eventually w as sent home 2 months after adrmssion able 
to speak normally, without choked discs, and active all 
day wuth the aid of a cane and an orthopedic brace to 
control his foot drop He still had a nght homonomous 
hemianopsia He has contmued to improve dunng the 
succeedmg 6 months to date 

A complete histological study was earned out on the 
tissue that was removed at the last operation It was com- 
posed, in gross, of many pieces of fnable gray tissue, the 
aggregate mass measuring 30 cm in diameter 

Microscopically, some regions of the tumor 
showed fairly well differentiated cells In some 
mstances these were columnar m shape and as- 
sumed gland-hke formation The cytoplasm be- 
neath the margin of the gland-hke spaces contained 
moderate numbers of dipharoplastin granules 
(Fig 4a) These areas were considered charac- 


teristic of ependymoma In other areas the tumor 
appeared as a glioblastoma multiforme with lack 
of cell uniformity and the presence of multi- 
nucleated tumor giant cells (Fig 4b) 

Case 7 (N S 2950, S 38 1696) Male, aged 53 years 
This patient had been entirely w ell up to 2 w eeks before his 
admission At that time he had “bumped his head’’ wnth- 
out unconsciousness or other immediate symptoms Fron- 
tal headaches developed for which he consulted his local 
doctor and was told that he had “sinusitis ’’ For the week 
previous to admission he was unable to read and was 
“out of his mmd ’’ On admission he w as completely aphasic, 
disoriented, and confused but co-operative Physical ex- 
ammation show ed moderate artenosclerosiSj bdateral high 
choked discs, ngh homonomous hemianopsia wrth spanng 
of the maculae, dilated fixed pupils, alexia, and partial 
sensory and motor aphasia There was no astereognosis 
The patient w as right handed The tendon reflexes w ere 
withm normal limits, and there were no abnormal reflexes 
He had a high intracramal pressure (230 mm w ater) with 
cerebrospin^ flmd that w as clear, colorless, w ithout cells, 
and with a total protem of 70 milhgrams per cent Sero 
logical tests were aU negative Hi blood pressure was 
128/70 millimeters of mercury Tw o w eeks after admission 
a left temporopanetal cramotomy w as performed A large 
soft infiltrating cystic tumor of the temporal lobe was 
widely removed Microscopic diagnosis at the time of the 
operation was ghoblastoma multiforme A decompression 
was provided, and the bone flap was replaced He made 
a satisfactory convalescence and returned home 2 weeks 
after the operation with a normal intracranial pressure but 
wnth all his other symptoms and signs just as they were 
before operation During the succeedmg 6 months at 
home he gradually went down hill and after a w eek of 
unconsaousness, died 8 months after he had nobced his 
first symptom There w as no autopsy 
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Ftf! 6. ^ Pyruoktil cdk «^Ub •ode ittX itUcbed t tW iQ of bkn) 
r«wi. Thb h daractcrWu; of uaotifoMeink. UoDo^ ebooptetaoj^ add 
bcMtoiTfaktUlo. Xu5 b. Uaf^itnnl crOphi MmjmrMKai Wk Nsxrfbatotfl. 
TUi k danoofktk of fSofaUsCmi BnluXons*. iUlkny* pftf^jntaj^Hk 
faoMacnTbB «>»Vn X55] 


\ CMq^fta bktntyrjl i-nftr.jtt>»i M nnM Oot OQ 

Lbc tixiK room «d u oprmkn Thk m (o tbo femt of 
tmral tnfBCnu of firm to frltt/ tn bb hlt«thM.lW 
Urrot rariMi/lBf rc&tuaHmlad^UMMr cbtKiaacn 

la totoe aucmcopic fiekli Ibe CtuiMr cefUncre 
eVsotitKi, flohT tai tmajed m pa.todt lor 
madoiL Hmtc wrre cmne teterctllakr fibrlb 
(FIr tt) SofBB crib rtltlbltMl QutDeroQi blfptar 
opbfm cnsoks la tbdr c7toph»a> Oral ecub- 
Quisk ibe <lh|;Dcab of cRctxtjToceu (Fb $b) 
la other firid* then ««j 00 orderlr ceUubx er 
nsgeioent sot Aa\ iataceSuhr fibrib. hDtodc 
fijittrt were nomercuu lod fumof ffbnl crib were 
pnamt fa ttxxtente Dombert. n« cI&Mlfr the 
Uimor b these hel^ u xtiobUitoccK moftllaniie 
(FT* sc) 

CUsx 8 fV S. >98^ ^5^ 7^) Feaak t.(r<] p) jmi*. 
For 5 mciaiho bcfm adsuHm, thk podeDt kid titts tav 
lax botUa] kodacbe) and iDCreulcf aemoleoec At 
tba tliat (ba first acted tkew irmpUatt, akt ru mosUa 
pcecaant T raoatbc belaca adocfauiw. ak* (aQ Fol- 
ios utf timt abo bcfU to art ahonnaall7 talkrd cot of eat 
aid* ^ bo QOBtb, aod deacbntd takaoa of (]c$ Mt 
kaod Harktr als y* beta kefl-fiaaded abt oow brfto 10 
nt her riabt taed alncA e tda dsdr ftn kf) kx, tam 
aad abower nrofTcaahelx beeame caLar antU abe bad 
cotsclet left Wattl e i fa For raooth t>Hore aihoiadca, 
abe bad moderate aubfla aad for nek abe kad been 
■wrf cm^fajatd of loat of ibtbt la bm left 070 
no ■drTT~~". aba ta Kuporoei anoiratlem &e Md 
bad DO alnificaat pmkaa iSoovaea or sjarki. ni7«leal 
erajniaatsa d£sn**traud that aba at I tiwth a prac- 
aaal. bad Irit hmjtp i rp a' aatgTT ^a oaia oo the left and 
ifbaala. HerUoodpatwre a» b« reeofded Albimbar 
pamcOm afe vai ab^ tobaTaasuuracfaavJtnaKtaaf 
JO (aClenetni tf altr Tbecenkaeaccaolfian aadm 

cotDdeaa, wTtboul caCi aod hod total pat*ffa of *6 raBB- 

Cram per rtol Blood and cerAroaiioal ftaW Waaorr 
iBaati od Ilmtao teat trt netath SW abtw ed tqfe 
<d agfu bot oo !■ t« tmae ratubtatana Ska 

ted orcemlarT axwsoa T reka after adatlmam ^ 
aadrtneredef Ir, bob) by ceaaieaa aetlloo. TbabaJw 
tesaNcr died m tea da^ of bemotitexie d»eaae af the 
•aabora Tte laotbcr comalraceMca aaaae^esaal 


Tbirc Orta after tba ccaanu lectlsti, eatrfcabxnai 

abmrd tba rifbt UteraJ atriela to be eoraenaaed ok 
txMb rotndc* dkpfaced to the left aod laift eyit la ite 
■ntddle trylao of tW certtea! batckfiJaei TW bft 
caulctila} Cold bad total prctric cf ladLitraaijn 
c«M aad Use ryaa «» af 4X80 ndSs«iai» per rani TV 
foflmofdn drttpoatarbsrparWteaeaapa^CTtafefaoy 
waa dtaic. TV attieenieal cxK aa Cfseord )at abcn tV 
aopeassarjlokl t^raa, aod tnaor Q«w aa dcuaMiated 
poKtdoa aad ■^erb'T to If ^nomrepk rwdMbioa of 
aknied if«t^aa« of tbk dMa b merted ta akoa Isf 
rapidly tTvalectatTecytstaa TVacTS all Bdettnyrd 
tad tntJ] aeaocDt ei met reBosad It pmcd U be 
impoBlNf ta rrpltr the boM flap, 10 a b Mcrificed. tba 
401 bela« doted esrml 0* tba peateriM toferte narpla 
Afier atonasy ccervaba ctij ica rmpfnud by nn^ 
tjdtal fidd Ittah tbraoch Ite aealp mxA aba fot «p 
aod tboaft ibe trd actetHy tad b aOoaed to ntn 
hotte I ODOtba after adfldaarm. Tbert b cmddrratec 
bofacbix af ibe d ec iaapm aed am 

For avmlte aba b to cil ortabie aad ■odrntdy 
actK bovl ber heate Sbt bad do lymptotaa aad ar 
botkrrrd m)j by Use lomadsf aim ef the dfceaper« 4 m 
\t tblf tbrv ate befta to te daabled by aa iKsmdoK 
V o Ad i iB aad baemnofob Her Uo«d p e ttr i aa 
Laa/Aa esalSaselera of m er rury Sbt aa retdakted kr 
poiiftiaf rr-eptraflcat, Thsa aa aftnaptcd bat kad lo be 
ateodoBcd 00 aremal of escoaf bloRfitf TV ootd 
failed to beal, fsatB developed, abe becaiae taker 
InaifetAl aad coefaaed, aod evateaDy died 4 tof*ite 
later year aad asootka after Vr fiiat tynptoaa aad 
jrcarmsd aentka after ber Irit epcratkai Tkerr u 
noartepay 


The Umoc i gacfTcd »l the firrt opeiktfcc aaJ 
subjected to a fater more detailed alodv It wai 
ao e« shaped rmaa mcajorlnc S-5 hi j b) 15 
centmeten. The trasoe cot taith moderate rc 
aistuKsaod the cut tortace prci ented altenatlnf 
areas of white, kmoo ^tBov aad btacL. 

^IkrasccnicallT the turooc waa brxefy oxo- 
poaed of c^ whoae ocki eie filrfr veykrubr 
■nd cytoplaim ladiflioct- Intercellular fiteib 
amcahacQL About hkxid etetb the ttuuor ceDi 
appeared foalfoem with talrlv well defined Bicier 
feet attached to the dminda. Thk part of the 
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1 iR ; n, W cll diffcrcntialcd cells \\ ilh numerous 
ncuroplial fibrils This is characteristic of an astrocj-toraa 
Hcmalox>lm and co=ln stain X74j b, Huge giant cells 
someuhat resembling foreign bod> giant cells These 


probabK represent mullinuclcated aslrocj tes Hematocalin 
and cosin stain X 74, i c, Large tumor giant cell establish 
ing the diagnosis of glioblastoma multiforme Hemato^ lin 
and cosin stain X743 


tumor was considered to be an astroblastoma 
(Fig 6a) In other scattered fields mitotic figures 
were fairlj numerous and occasional tumor giant 
cells were found This tissue we consider tj^ucal 
of glioblastoma multiformc (Fig 6b) 

C\si 0 (Private, S-, 8 1QO7) Mate, aged 67 ) ears This 
patient had beam well and active until 9 montlis before 
admission At that time he was injured in an automobile 
accident having liecn struck on the nght temple He was 
unconscious for a short jicnod He remained active in 
busine-s for y months after although it was noted that 
during that time he liccame more and more irritable and 
forgetful and was casil> depresscel and fatigued \t this 
time he first complained of ‘stiffness” of the left hand and 
arm to which a si.nse of numbness and awkwardness was 
added after he had liecn curling on one occasion Ten davs 
Ivctore admission he had a convulsive seuure involvang his 
left hand, arm and face without loss of consciousness 1 his 
was repeateal at intervals until admission The attacks 
were jircectlcd bv parasthesgas m the same dgslnbution 
Plij'sical examination showeil normal eve grounds obesity 
artcnosehnisis and a flaccid maralj'sls of the left hand and 
arm with ale-ent tendon rellexes There were increaseel 
knee and ankle jerks with the left greater than the nght 
slight bilateral ankle clonus and no abnormal reflexes 
T here was a left hvpe'tlie-'ia His heart was enlargctl to 
till left and there were «onic moist riles at the liases of his 
lungs His bhxHl pressure vvas iso/ioo millimeters of 
mircurv \l lumisar jiunclure an intracranial pressure of 
100 miflimctcrs of water was demonstrated The cerebro- 
spinal tluid was clear colorless Ind t Ivaniihocv tes and a 
total jirotcin of 4- milligrams iicr cent Koentgenograms 
of the stub shnwctl the June if gfand in normal jiosition 
\ dngntsis of cerebral sulxlurd liemati ma susin-ct was 
made and weeks after ailmi sion a right transtrmjMiral 
evjthnatirv treiihinati m was done It was noted that the 
tenijxiral lolse was oifier to paljvilion than the rest of the 
I ram ami after ren oval of alsnit ,0 senUmeters ( f lluid 


that was thought to be but could not be proved to be 
subdural fluid the brain fell awav about ■>( inch from the 
under surface of the dura The dura was left ojicn and 
the wound was closed about a drain which was removed 34 
hours later The fluid collected at operation prov cd to luiv e 
a total protein of 45 milligrams per cent 1 he operation 
made no change in his sjanptoms or signs He graduallv 
grew weaker and more confused, had an occasional general 
ucd convulsive scirure and died g weeks after ojk ration 
after a short penod of unconsciousness 

At autopsj , the brain showed an extensivelv infiltrating 
tumor involving the nght frontal and panetal lolies 

The microscopic sections showed considcnble 
xanation in aiipcarincc v tilt the tumor growing 
fundamcntallv as an astroev tonn and as a glio 
blastoma multiforme In some areas the cells 
were well dilTcrenUated although their c\ topi tsm 
sLimed poorlv if at all, and there vvas an abun- 
dance of intercellular fibnllar sub=Lance (1 ig 7a) 
A number of fields showed numerous giant cells 
which appeared to he of two tv pcs one of which 
showed considerable cvtoplasm v ith a nm ol well 
differentiated and reluiv civ small nuclei 1 he«e 
cells had some similanlv to foreign both p int 
cells as seen outside the central nervous svstem 
and probablv rcprcscnlal the giant astroev tes 
desenbed bv Penlicld (I ig 7b) Ihcsc lintltngs 
were considgrcd tvjiical of an asircKv toma Other 
giant cells showed 1 relative Iv small iniount of 
cvtoplism and large irregulir nuclei a picture 
characicrt'-iic ot tumor gi ml cells (Fic 7CI These 
cells were issoci itctl v ith a moflcnle numlKr ot 
mtloses This jucturc v-is consistent waih the 
tliacnosis of glioblastoma miiUiiorme 
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U and Ctxihinj’i tbwir) of profrmive 

ttlhihr io tiw dn-tkijmcol erf ijkina* b cw 
roct, U win be rs-idrol llial Ibe coenUiialiom 
d«cribed not only brin® togetber Jn one manajb 
*t omoalte eodi of & riogte lanuJj Ure, bcl &lso 
ceUs trwn two rotirety d 5 icr^ timfltes. \o a. 
pbrxjtkin ii offered t aaxont for thli Unrte 
cethibr groupoig It I* iDcrd\ retxstied in the 
hope and etpccuiloD that ft, tc^lher »Jth other 
•Inina rotorrvatkeij wfflevatmlfviwfptoclitlfy 
the gUoru probltin. 

In the meantime and from the chnkal point of 
\-iew the iiaUgnaocj of gUoWjatontai, the be 
njgmncy of aitrocvtomaa, and the appropriate 
varjin* dt g T t f> of maligaanc) of the latenToing 
tomon most be accepted u the preaent foonda 
tion on which to bolld furgical therapy Even 
this icatement mmt be te^irried as oolv tern 
poran howreer Scherer, in an article entftkd 
‘The Forms of Growth m GUonos and Tbcfr 
Ihactical SfrnLhcance peoenU condtering «%*! 
deuce which u confinDed, na) be taien as dennn 
itratiog th t 4 coaildereble pereeatageof 
gboUaitotnoi are therapnitiaDv Ctvorable and 
that all astroc)^^!!^ are iararbb)> therapentk 
all) unfaronbie tnmnra. Lading foch coofinm 
Uoa, ft U better lor the premt to adhere to the 
taoce orthodot and older beliefv Fromthbpafst 
of new the potntkl loaceoney of the tnopay 
dhgnota made at the time of the operatloo in 
thb aenes u stnkliig There was a failure to ideo- 
uf) histologically at this rfme the pref ne e of the 
most aofatytnbb: type of tumor cell la 4 of 6 caara, 
and in onlv i ate was the co-eefrfcDce of the more 
boJgn ceils accurately recognhed. In » other 
InstniKea, the presence erf a tomor was not meii 
inspected even ihoogh one patient was oplored 
in the attempt to i^e a thsgiH~iah In tW re 
pMiping patlrat, a pre-opeiath'e dkgnosls of neo- 
plasm was Ttimde bat the tomor coaid not be ca 
posed on accoont of the man a cooditioti. 

Little help fa detecting the t\-pe of tumor waa 
had from the hiitor) and can nu cation. Of the 
two the histoi) was probably of greatest algal 
ficaoce. The ooe ceretwUar tumor caused recog 
ninbie iimptoms for 5 >-ean before the patient 
consoltea phjaician bc«t them, lIowe>Tr the 

bent fuScred from chrome itoholisni for which 
was hoapitaliacd sereral llroca. At his final 
“idTiWl^ be was In cocoa »nd the hdsioiy waa 
obtainable enh from fneods and prcekni hoa- 
pltal tecerds. In no other mstaoce aid lids period 
aceed 6 mooths and fa one the patient bliiuetf 
repeated!) stated before and after the diagnotls 
KjH been rraAf that his symptems preceded his 
bospitaliratko by ooJ) t weeks. In 1 case bos- 


pltahii don was brmigh t a boa t bem use of ta acn le 

exacerbation of pret-iously nesHgOJe i)niptnna 
by prrgoancr A Dvin® 8 months babj wu 

dcBveiedbt ctsnrean section bat It (bed of henw 
rhagic diaesie In a few da>'a One month lairr 
wbtotal r esect ioo of mother s tamer wu dc^ 

The iocadon of the cerebrsi tamers was aW. 
witbont disgnoatic or prognostic dgraScaoce. 

The postoperathe surv-naJ period was of 00 
sfgnlficaDce It was conditioned by eich uncon- 
trofUbie factors as previom ako^ofkm 
quate food, piegnincv syphilis, ire, mhi-wfnng 
history, the presence of a cvM fa the tainor ^ 
to fo^ The cn]\ patient « th s slgnlfkact 
survival period Is ooe that hid 1 comyned jdio- 
Usstocm and epeodjTDoma srhfch wis pirtlr 
falravcntiiculii He u slQl hving at the age of il^ 
J yTOia after his first operation. Ooe of the 1 
corrrctjy dngnoaed caaea, ai fir as the gfkv- 
bListamstciij part went, lived 6 months sod the 
other 9 diva alter (Tperation. OnlmmallUopay 
was done jfa tbe latter One patjent with ■ tumor 
that was panJ> ghohlsstotnatoos snd partly 
sstroblaslarnilout llred 14 mocths and another 
with a tnmoT Out wu f«rt}r astrcQ'tcaDatous 
D ed 5 setkj. The l u r nw r had a subtotal reset 
tkai imd rmcrval of the boce flap at be first 
operaUesv fofknrd by rerwated tap^rfagsof ac)il 
and t aecondiT) opmuns. The htte dtd ont 
esei have hb tumor expoBed. Foot turnon were 
cntlc la port, the rat being conpletdy soGd. 
Two cases died becsose orf perfpberaJ cirttlstory 
(alhire 48 hours and 14 mootoj after the first 
operaljoa. One died b^use of a vmtiicukf 
faemorrfaare is h(ain after operaDoo, fa one the 
cause oJ (Wth was not determined and the re 
matnlnj pwiienU died erf missive embrai edema 
with a errtbeUar cone from a few boers to 9 days 
after operation. 

FaQurt to msLe a correct bbtokiflcal dayioais 
of the tnmoc t the time of operatw was noe to 
one diM facto- fa thb connectloo, it b ob%-ic*» 
that those cases fa whfcli the tumor was not seen 
because of DO or Inadequat operative exposure can 
beeCmiziated. Urthtbeaeclimiiiatedtbmarejl 
owri which were dasd 6cd Irotn ma lerial removed St 

operation only and j fa whl ch pustmortetn studies 
were made fa tijdllion Rrsirdfess of anj-thing 
else tbelmpcctaot datum toobtifaal thecacfwtt 
poiifbie nwment boat any intracranial tatoor h 
whether or not it h wbofly oc partly made Bp of 
imhgDant glioblastooBitoas or roedoIl obl s U aBa 
tout tisiue As a coroflarv t llui, care mast he 
taken, of coorse not to confuse the gmnl astro- 
cytes deaerfbed by Pen field as occurrfag fa 
sstrocylomis (Fig 7^) with the iroetiimcsgiaDl 
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cells that characterize the ghoblastomas Thus, 
the ultmiate taeasure of success that attends any 
attempt at classifymg histologically a given tumor 
rests on the abihty of the pathologist to recognize, 
while the operative field is exposed, the presence 
of either one of these 2 cell groups regardless of 
whether or not any other less mahgnant cell group 
IS identified at the same time In the 6 cases in 
which surgically removed tissue was available, 
this requirement was met twice Immediate diag- 
noses were made from tissue obtamed by small 
biopsies m 3 and by subtotal excisions m 3 
Ghoblastomatous tissue was recogmzed once m 
each group It is fair to conclude, despite the small 
size of the group and because of a 66 per cent 
error, that accurate operative histology requires 
more tissue than is obtainable from any removal 
smaller than that of a wide spread excision All 
these first diagnoses (made whde the patient was 
being operated upon) were made on fresh tissue 
examined either after supravital stainmg of a 
smear or after frozen section, or both That the 
dual nature of these tumors was not recogmzed 
at this tune was due partly to the concentration 
of the pathologist on making a single definite 
cellular diagnosis but chiefly to the small amount 
of tissue that was provided him It was not until 
after more matenal was obtained by autopsy or a 
more prolonged study of a greater number of 
fixed sections made that the multiphcity of types 
was recognized It seems reasonable to conclude 
therefore, that the accuracy of the histological 
classification of an intracramal ghoma, even if not 
extended beyond the pomt where the only re- 
quirement shall be a certain recognition of the 
presence of ghoblastomatous and medulloblasto- 
matous tissues, increases directly with the amount 
of tumor tissue made available by the surgeon 
and studied by the pathologist 

SUMMAEX 

The classification of intracranial ghomatous 
tumors as proposed by Bailey and Cushmg cannot 
by considered satisfactory or final at this tune If 
adhered to, it has been found possible to demon- 
strate in individual tumors cells from either ex- 
treme of a given family tree or from different 
families altogether In the absence of any clas- 
sification as good however, it is preferable to use it 
at this time and, as a result, to consider the gli- 
oblastoma and medulloblastoma as histologically 
the most mahgnant and unfavorable types and 
the astrocytoma and ependymoma as the most 
benign and favorable t3'pes of the common intra- 
cranial ghomas On that basis, it must be con- 
ceded that the therapv and prognosis of any given 


intracramal ghoma will depend on the ability of 
the pathologist to recognize in biopsied specimens 
and dunng the operative procedure, the presence 
of ghoblastomatous or medulloblastomatous tis- 
sue, more accurate classification bemg reserved 
for later study Furthermore, it appears probable 
that any mtracranial ghoma that contams either 
of these two cell groups has, for practical purposes, 
a hfe expectancy of about a year and that the 
operative nsks must be assayed accorchngly Such 
nsLs should mclude not only the chances of death 
on the table but the even more important chances 
of hfe with complete disablement The accuracy 
of the pathologist’s diagnosis and therefore the 
amount and efficiency of the surgeon’s therapj 
vanes directly with the amount of tumor tissue 
available to and studied by the former at the 
time of the operation 

CONCLUSIONS 

About II per cent of intracramal ghomatous 
tumors are of truly mixed type 

A patient with an mtracranial ghomatous tu- 
mor, as far as we know now, that contams either 
ghoblastomatous or medulloblastomatous tissue 
will have, with onlj' rare exceptions, a hfe expect- 
ancy of not more ^an about i year 

Surgeons should not expect and pathologists 
should not give an opmion as to the degree of 
malignancy of a given mtracranial ghoma without 
the proviso that its accurac} vanes directly with 
the amount of tissue provided by the one and 
studied by the other 

Surgical therapy of mtracranial ghomatous tu- 
mors should be conditioned as much by the de- 
monstration by the pathologist during operation, 
of ghoblastomatous and medulloblastomatous tis- 
sue, as by the accessibility of the tumor that is 
to be removed 

We wish to thank Drs Leshe S JoUiffe and G Kenneth 
Mallory, both of the Mallory Institute of Pathology of the 
Boston City Hospital, for preparing the photomicrographs 
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Gnix) Rcpd*, ^Fictufaji 

T HEortlwpedutcoQsUDtiy*fe»chfldmi Imn “funclknaJ dcmaDd b bucd wt tic crmlua 
rwiodcd jhooWtn and poor p<»- ttoo o( phj-iicil denandi trade oo ibe btliridua] 
ture. Qaile erften a patient b praailed io reUtloo to U» ecDoonJc Malia of the bme 
by the pcienl teefang idykt for oce erf number of ebUdren bi the family rum] of artan 
two reuoca— poature or pah and fatlgoe Ache eovtroDBKnt pfinkalirork bborhai, and eda 
and faUjue h diQdren between the aga of to and callooaJ demanda. The ca{wdt\ of the iphe Im- 
17 jran, *beo picaenl h Ibe doeaal aptne de pltea (oleranct to ph^ikaj erertion at tnv atage 
maiHl careful hreitiMtioa. For a number of In tu development and nnat Indode the facten 
jram the boflow-runnoed bock of adolcacenta baa of growth, diet and pcolaerfoim. 

intererted ua. FromadmlaJ rtandpcintfwpcuaJbiHlJajxe 

Tbeclmlialoaiviitkmof hvenflekj-pbodaanot. acot tbenarivea (1) abacrB\aHnnctional demand 
aa rare a tfiaeaae as formerly thooght. In tbe bat phia nonnaJ baA— jurenlle kypjuxb (i) ab- 
two decades tie llteiattue baa grown to quite a normal hmtliooal danand phia aroarmal back— 
volome tbc majority of cootrlbatkDa har^ ap- JnecnOe k^-pboafa (3) nonnal functiooa] demand 
poued h fore rgn pubficatiotti. pha nomaJ back->«. fa) normal foncticiul de 

Schana first fu^ected that poaterior comture mand pfna aboermAl back— JmenUe Irphosi. 
drvekpmg h chudmi did not wbofly ajiae fran Stataaenla cm and two leem aeff-expiaaatorT 
poor posture la adtenj bat bad a more aerfciaa V om acerpU dereJopmentai defecla 10^ ta nal- 
narkgroemd. Be bdlevTd the kyphoala of adok»* formatlcu of the vertebnil bodr. milparftkKi of 
cents wu the result of heavy work and tutosaal a ot odior da l stroctaret. and endocThe dbtarh 
demsodi cn the back. Scheamutm, h im de ancea. b of the cpfalm that there are 

scribed the tom kyphoss donahs Juvenl^ pab> aboonsalilles not cTtdcal partlcakriy la the 
hshmg hb cfiokal aikdrooitra toterpretatlM of cartflaginoos stage f devricpcoent wbl^ onder 
the InTgobr oQtEoes erf tae t'ert^ral bodks. atrc» and itralacrffreaterfaDrtlocialdrmaLod.be 
SchmorlfhmnaeTDuspobnastJaDtofhfiaiUtcnl come dinically petbofciflcaL Suimwct liuee 
C1I and potbcrfoglcal ftudtea, has ^-en os hb con most be cooaiidcTed as a poaifHbtv I]oae\eT. 
crptknoftbeTeTtebralcltanfea. Haaahtbemst with Doaboonnal einzienupreaent a pathohficai 
jTSJ has added pertlDcnt stodm h regard to picture can hardly be expected t dorkp Stale- 
fTOWth of the vertebral cohnnn and ep^yaeal mcot fonrba ccmbmatlM of £actort«hi^aebe 
changes resolliog from Injury Deve ma'v produce the dmical enUU TUa pa 

Foe the past 6 >-ean putlcubc attentkn baa Ueot b small part of the giuu p and usialh 
been paid to children with doml back nwJp and pteacstj no pain, ache or fatigue. Poature cciv 
k>’phcala. Tbe% have been followed carrfuUy and Wpocc These chfldieii jpearm tienoo mdlgrot 
tbc treatnwnt naa been ■upervbed aa doseJv aa daas and no abnormal demanda cooid be deter 
poadbk under the orthopew depa r t m e n t mined dunng the daDy rootine. 

It b oar fanpoae In ihii preaentition to review Froniast d> of 50 cases, the meat frequent age 
brieflj the dtnn-nl picture of furenDe kyphoda, erf ooaet was found t be between 10 and i yean 
speematloQj aa to etlolop patnoiogj and treat (ITg ) Cemtrary to aome ctaerwra tie fed 
roentwithafcwpenoeaiaddltfoniin Iberoinafe deoe* waa found to be greater In gWa (78 per 
meat, whidi we trheri haw been an aid In hand- cent) Thb ofcaervatfon cohradca alth the pee 
linjt these rtiriHfm dominance of femaka aa recorded b> Bums and 

KfUm (n the RonslI \ tlonaJ Orthopaedic HospiuJ 
rnotocT AXD tscwotci: and with the hgurea erf Schuldbach of Leipn* Tbe 

llany hypotbeset regartCr* ctkfcsy haw been incidence peak » highest earOer in gi^ being 
advanced what the true ctkfogicarfactofa are reached ti jean and m Lwys t ajean. 
boaei-er b Impcwihle to state definitely Tbe In aOTeaWnf the body types of these cbfld^ ^t 
problem of balance between the capacity of tbe was found that the tall thin child of tbe aslheW 
ipioe tod hmctknal demand U an Important cooiUl iko appeared twice as irwuenl aa W 
factor in each lodlvWua] case. The use of tbe abort tiockv pjLruc (ndrvidittJ (Ftg ) iW 
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Fig 2 Constitutional type 



majonty of patients presented themselves under 
6 months after the onset of symptoms— smaller 
groups sought advice from a year to i 8 months 
following initial sjmiptoms (Fig 3) From the 
time element it would appear that the symptoma- 
tology m these children is not alarming nor is it of 
a severe nature in regard to pain or acute dis- 
comfort 


PATHOLOG\ 

Prior to anatomical investigations, the changes 
of the vertebral column in juvemle kyphosis were 
largely mterpreted from the roentgenogram 
Scheurmann m 1921 desenbed the changes m 
adolescent spmes from the roentgenogram, point- 
ing out the increased dorsal curve and wedging of 
the body Shanz before him speculated on the 
factors back of these changes early in 1907 

Numerous publications by Frejka, Mau, Calve 
and Galland, and Meyer desenbed the clinical pic- 
ture and development of deformity All these 
authors turned m part to Schmorl’s anatomical 
dissections and Scheurmann’s interpretations for 
explanation of the changes occurrmg within the 
disc and vertebral body These investigators 
earned out extensive studies of the spine and came 
to definite conclusions as to the development of 
the pathological picture Schmorl’s theory pro- 
pounds the herniation of the nucleus pulposus into 
the vertebral body causing reactive changes and 
cessation of bone growth Scheurmann believed 
the primary change not a nuclear herniation but 
erosion of the antenor comers of the bodies, and 
also states that nuclear hermations are not always 
present Cloward and Bucy reviewed cases of 
extradural cysts of the cord in which kyphosis was 
present These cases occurred in children, and so 
consistent were the findings that coinadence ap- 
peared out of the question The explanations 


offered in relationship of the cysts to development 
of kj^ihosis may spread some light for future in- 
vestigation Their theory states that venous 
stasis and congestion wnthm the ventral body may 
be a contnbuting factor All these writers have 
attempted reasonable explanations for the changes, 
but there still remains much controversy One 
cannot possibly outhne the vanous mdividual con- 
ceptions in this short review, however, the general 
conception of the changes can be sketched here 

Anatomically, the intervertebral disc consists 
of three distinct parts, the annulus fibrosa, the 
nucleus pulposus, and the two cartilagmous end 
plates which form the infenor and supenor coats 
of the disc 

The annulus is a fine fibrous network running in 
obhque planes covenng the antenor lateral and 
postenor borders of the discs It completely en- 
circles the intervertebral disc substance and is 



Fig 3 DuraUon symptoms pnor to treatment 
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ttUrbed more lo(»dj In the doml or poctmor 
Mpect. The peripbcraJ edga oi the njinuhtt tend 
fiben deep Info the margiotl ledeei cf the verte 
braj bod) The fibroin nehrorki of the uutahn 
put gradtttlly cenUtlwini becotrdof leu dentc 
iu>d let* cofnpoct, ipmdaally merglnf Into the 
nnclcui nuJpotu* which u funl) myiarnttotiitod 
parti) fiWuUt In youth the peotoie within tbit 
■tnKtureii greater than b the a^ed. PetterfouDd 
that, OD reo oi aJ from the bodr the Intervertebral 
^tc expaoda and a prewire of tone )o poQodt b 
Decewniy to rvdnoe this erpnnaiati. Etidently 
this pretnue b due b part t water cootenL In 
the yoQth there exuti 6o ports of finid as b con 
trait t the aged there anl> 69 pans fioU b 
p re sen t 

The cartilage end f^atet are thb rigid stroc 
tiTTei of b>aIIoe outOage formbg the SLiperior aod 
bfeiioc *urfaces of the dbc The) do ot reach 
the outer visible margb of the dbc but end ou the 
Inner i na r g ba l kdge o! the coroao, whkh «DI be 
roentiooed bdow 

The teraka withb the nudeus ts nubtaioed 
by the brnma and eartflage ttcd pbtcs. Schroccl 
removed a boo> iTrtebral body Iroen the dbc 
being cnreful not to bjcre the cartilaglnotii end 
plate and found that the teoskou withb the bter 
■ertcfaraJ disc did not change lie cmcbded, 
therefore that the cartflagmoos end plates must 
be an Important factor b mabtalnlng tendoo. 
Evidently then the cardbgc pbte tt 1 btbat 
irith the disc as with the TrtcDral body 

If for tome reatoo the resistance oT the carti- 
lagboui eridpbtcb below Donnal, changes b len- 
«v-n mat occur bt berTU-ilion ot tniclea ibau 
through imaJI tphti n this end pbte. Whether 
these fissure* oc bleistjct^ de\T»p from strain 
or trancm, or aeahmed areas evbt as the retoll 
of InTobtcd nutrient Ttseb from an carber age, 
cannot definitel) be stated. The abooc m alltl e* 
m*) ranab withb the bounds of clbkal oonnaJcy 


and ijKimc a patbcrfogica] character onl> ooder 
the atiTSi and strab of baeascd ftmclJoDa] de 
maud 00 the due. It b from thli tk« t 
mentiooed the four sutements or eocohbatiom 
poaalblc b dmelopuig the cEnka] entJtj 

It Is befieted that under bereoaed demand rig 
■sg fisanm appear b the cartilaginous phtet, 
aOowbg nnd^r material t hernkte Inin the 
•pongtean of the vertebral body The pmme of 

UK Budcai sobstance forlber tears and 
the fianrts allowtng a greater nm— to cone 
tbnragh. Reactive change* develop arouDd UKie 
cartlUge nodule* b the tpccgloaa ^ the ^T^tthn] 
bod) Bv release of tenskn the width of the b- 
tervenefaral (fisc Is lesseoed and tbe cartfiagboos 
plaica apprtneh each ther In areas b whld tbe 
perfontWs occur through tbe bony csd ^tes cf 
the vertebraJ body the cartilage prolifeiitfco 
ione Is destroyed and bone growth ceases. Thh 
b the case at t})e ventralorantcrior portion cf the 
vertebral bod% when greater pleasure b frerted. 

The delay (n growth b shown as nairowbg of 
the antnior body prodoebg the picture of aedg- 
bg Defectsbt^cmlliciooQireBecnakingailh 
Imfular broadening cf the artllagbcais pro- 
Qfentbck sou. 

Schmorl appartotlr obkets to tbe tem verte 
bral epiphtw u used In ^heunnann b designat 
bg tMoarificatlon line u an rpbhv'ieal Ibe. He 
staled and «as tnpported by llraov that tbe 
so oiled secondary eplph)wb b not a grenrth 
rpfpbvwb b the same sense as kaig booe The 
valebral body develops b> endochondral bone 
growth CO the ipongkisa ride of tbe caitikge rad 
pUle*. One ma) be Justified b speaking c 4 thb 
as a growtA xone and not an ep}ph)'sb, thni, du- 
cardbg the term vertebtaJ cplph)witii. HasjL 
bowrvTT b erpetimentatloo on dog* coodaded 
that the grerath b kngth cf vcrtchroe ocenn b 
manner sbdkr tn gro*^ b length of Icng boor*, 
a probferatlon at UK caitllAtc end pkte with do 
bler»tltlal growth withb the body II peodneed 
both kjTihosk and KoUosis by bjuring these 
pfates suigkaDy These vaiianU b etnerpdon 
ofgTOalh do not chanro lhenllim*tcre*olt The 
nuclear substance onocr pfeanire, whether de 
stnn'bg the cartilage proflferatioo *c*k of Sdutwri 
or UK cartHagmous epiphyseal celk ■ccordinz to 
Haaa, blemipti the growth anlerioriy to prorate 
wedging or lateral changnma) prodiice a scofloais, 

Fiejl^ seems In stress the posribftlly of oasri 
obstruetbn pk)-bK an limwftanl rtk In Use dc 

VTloptDest of ^pboris. Ciuklren «i1h hrge *de 

notdsaod tocslfi brrathe through the men th, such 
icapfiatloQ Is shallow and there U a moee or k** 
censta t coodltkio of cipfritioQ b the tbora \ 
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constant condition of this descnption causes a 
change in posture and in the general form of the 
spmeand thorax Thechestis dropped and slump- 
ing occurs The mcreased curving of the dorsal 
spine mcreases pressure within the discs 

In the near past roentgenologists frequently as- 
sumed that a disease of the epiphysis existed be- 
cause this area was seen as a hazy and mdistinct or 
irregular outline These areas may be interpreted 
as irregularities in ossification mterrupted by 
passage of nuclear substance through the end 
plate mto spongiosa 

In the adolescent spme one finds about the 
penphery of the bony end plate, a cartilaginous 
nng Durmg the period of growth small areas of 
calcification or ossification appear within this 
nng and as time goes on these areas become con- 
fluent finally to present a bony nng This ossify- 
ing or calcifying nng may be seen roentgeno- 
logically in its diSerent stages of development 
This picture will be referred to later m conjunc- 
tion with roentgen diagnosis 

In bnef summary of the development of these 
changes one may say that the destruction of the 
growth zone or epiphyseal cartilage zone may be 
caused by herniations of the intervertebral disc 
with resultant decrease in growth antenorly in the 
vertebral body While we have seen chnical 
kyphosis m the adolescent without radiological 
evidence of nuclear prolapse and agam multiple 
nuclear herniations without kyphosis, we are sure 
that the nuclear herniations and cessation of 
growth of the body anteriorly are important con- 
siderations m the development of juvenile ky- 
phosis 

CLINICAL PICTURE 

Patients presenting themselves for examination 
do so usually for two reasons poor posture or 
ache and pain in the back A slumping posture 
has been noticed for a number of months and the 
child has complained of backache On the other 
hand, the parent suddenly discovers the child has 
a badly rounded back and seems easily to become 
fatigued 

Ache or pain with fatigue are present m the 
majonty of cases (Fig 4) It is this symptom 
which brings attention to the back even in ab- 
sence of curvature The individual has a dull 
aching in the mid dorsal or low dorsal region, the 
seventy of which mai varv from a feeling of 
fatigue to aching and actual radiating pain on 
exertion At times, the complaint of chest pains 
ma> be elicited uith a “crowded” sensation in the 
thoracic cage Many times the child is content 
to come straight home from school and rest at his 
own initiative rather than run and pla} after 



Fig 5 a, left Showsposture with mcreased curve dorsal 
spme Head earned forward b, Shows in forward bend 
the arcuate curve m mid and high dorsal spine 


school hours This act of voluntary rest pomts to 
fatigue and is present at times without evident 
postural changes in the dorsal spme 

A greater percentage of children with back 
complaints are of the tall, ungamly type (Fig 2) 
They have “sprung up overmght” so to speak m 
their growth It has been our expenence that 
these children complain of achmg more than fa- 
tigue 

On examination one observes a rounded back 
accentuated by a slump of the shoulders The 
head is earned forward, thus accentuating the 
contour of the dorsal spine The chest is more or 
less flattened and plays a minor part in breathmg 
The abdomen is relaxed and abdominal breathmg 
is pronounced This picture is more in evidence 
in the taU individual (Figs 5a and b) Increased 
lumbar lordosis in assoaation with hyperextension 
of the knees and pronated feet completes the 
picture 

Palpating the dorsal spme one seldom elicits 
localized areas of pain or tenderness Sharp tap- 
pmg over the low dorsal spine with the heel of the 
hand maj cause the patient to complam of pain 
especiallv in the forward bend posibon The 
erector spinae group may exhibit spasm in the 
lumbar and dorsal spine equal bilaterall} 
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The fomnl bend poslthsn necentuate* tbe 
trcute cum ci tbe domJ fploe. TVsk faull- 
vidoob with teodem ew bend ilcnrl) lod with 
qilintinx tetkn e< the erector aplme (renp. Thla 
protecthw medtanbm b denriy Kes b the at 
tempt to gab the erect padtko /nxB tbe fomni 
bend attitode. Tie errci ^ctUm it iy fint 
ttrtiiklfnini tie dentl tfiM* on tie jCcxd Iwmcb^r 
s^t FoUiviMi ikls meaner tie enttre tmk It 
hnnikt imiff eifctuUn Thb U a definite •egmesUi 
movement as contmted to the oeml aoppk co- 
opctati v ’e extenakn of all the acf uKuta <d tbe 
normal aptoe and 1 our cxpeneoce a dUgnoatic 
8i|:n from a dlnical atandpoint. 

Tbe patkn t wi th a rh(ld ba ch on at tan pt at aide 
bendlii^ aj>d torakn doea lo with tbe olpa, tbe 
lombar ipfne acting b a minimal capaotr Hy 
perextenakiD la a protected raoroDeiit Lew rigid 
hocita win perform theae naaeuren is as alzn^ 
Dormalfashiaaaccpt for tbeargmentalmovTmmt 
oo tbe erect poature from forward beod, 

Tbe apiam of the ertctor aplue la more endent 
b tbe dorni and doraolarabir regloaa. Tbenraa- 
adatoR Is tight and not Infrequently taider lo 
pmsorr Tbe Innibodom) fajca maj be con- 
tracted thus cootrfbntbf lo tbe lordota. Hyper 
cTtcnsioQ of tbe knees and rtkied or prooated 
feet are comraon Tbe prorated foot ia observed at 
a 45 decree angle or greater Seldom do tbe feet 
plant IbemiehTS paralH, b aswimlDg a posture. 


DeOateral lightning of the banotiing moelet 
has ben qeJtfd for acoliosli, We have observed 
acoBe rit b a aeall percestige of these chOdres 
(Fig. 4) but have to date seen ody tax caae of 
Ugfatoied hamatrinn blatenL kypboaet 
obserred with a aconosb have txK ahcwn roentgn 
evidence of ahoannaSUes that may be aald t be 
tbe cause of the laltnJ curve. OtM may find of 
course, other changes of a congenitil nature b the 
vertehral bodies that may accttfluur tbe ky 
pboab and produce the acolloaia. Tbelccicalex 
jilaiMrinn It the bteTTDptlon of grciwth UtenBy 
as wcD as ventraBy The acollosa may be either 
t right or left ana b not severe. The rotation b 
from the cnovcdty 

Toe typical pwanre then b that of a generally 
roanded Mck arlth limited nobfllty relaxed ab 
dcmen, boeaso b lordosli, and hyperertnako 
atibeksees. Sofirb oo/eijieTieoce wehavcnot 
Been the severe rounded kypboa as depicted b 
fordrn pobUcallona. Same of these approach tbe 
angruar k^-pbosta. It b not loglcaj to asaome that 
tbecapaoty of the spfoes of European cbUdren b 
leas tfan our own chUdren. Homcver the de- 
maoda made upon tbe tacks of tbe Eoropean 
cliQd may well be greater durbg thb cbQd a grow 
li^ period. Tbe ecooomk atatui of tbb ctnntry 
and that of Europe differ greatly iloce phi’sical 
labor may be demanded of tbe dJld b Europe 
than b our own States. 
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ROENTGEN FINDINGS 

The generally accepted cntena necessary to 
make a diagnosis of juvenile kyphosis are (Fig 6) 
(i) increased dorsal curve, (2) antenor wedging 
of the vertebral bodies in the dorsal region, (3) 
diminution of the intervertebral joint space, 
(4) serration of the antenor surfaces of the bodies, 
(s) nuclear herniations into vertebral bodies, 
(6) paravertebral thickening 
The increased dorsal curve as seen in the lateral 
projection is a generally rounded arc, the antenor 
vertical height of the vertebral body less than the 
postenor vertical height. This wedging plus the 
narrowing of the intervertebral spaces produce 
the exaggerated curve These findings occur in 
the low dorsal spine, usually from the seventh 
dorsal downward Changes higher up are, how- 
ever, seen 

Wedging of the bodies is due to arrested growth 
antenorly In the lateral projections the supenor 
or mfenor surfaces of the bodies may exhibit an 
arc-shaped or semicircular area of rarefaction 
immediately beneath which is found a circular 
zone of increased density due to imtative bone 
production The escape of nuclear substance mto 
the spongiosa releases tension within the interver- 
tebral disc thus allowmg collapse and the resultant 
picture of decreased intervertebral space 
Saw-toothed serrations of the antenor borders 
of the vertebral bodies are said to be the result 
of pressure phenomena exerted on a softened 
vertebral body These serrations appear at the 
metaphyseal areas supenorly and mfenorly One 
hesitates to accept the explanation of softened 
bone structure as we believe the vertebral body 
not pnmanly involved in the pathological process 
The irregular punched out areas seen on the 
supenor and mfenor antenor surfaces, so called 
“saw cuts,” are not a part of the roentgen picture 
in armnng at a diagnosis On the contrary they 
are calcifying or ossifjnng areas of the “corona” 
about the vertebral body in diSerent sUges This 
is a picture of normal development 

Paravertebral thickening in the anteropostenor 
projection is descnbed by Brailsford This thick- 
ening runs along the lateral borders of the spine 
m the area affected The significance is not defi- 
nitely understood 

In the late stages one may see secondary^ ar- 
thntic changes The close approximation of the 
vertebral bodies resulting from the collapsed disc 
max alloxs bridging Lipping of margins may de- 
xelop 

TRIATIIIM 

Ireitment mturallx seeks to bring an end to 
sxmptonis and arrest or correct the existing de- 


formity Fundamentally, one attempts to es- 
tabhsh a balance between the capacity of spine 
and functional demand This balance is estab 
lished durmg actively’^ supervised treatment, 
namely by support, rest, and limitation of ac- 
tivity 

One may arbitrarily divide the treatment into 
three stages (i) the period between the time the 
diagnosis is made to cessation of ache, pain, or 
fatigue, (2) from the cessation of symptoms to 
return to work and activity or, normal range and 
exertion, (3) from this point of activity to cessa- 
tion of the growth penod It may^ be well to state 
that, in some cases, one may not get a patient to 
normal range of activity m the second stage, and 
It is only when the growth is complete that the 
individual reaches a normal sphere of actixnty 
In other words, there is no second penod here 

It IS our belief that one cannot expect to change 
the general contour of a wedged vertebra when 
once developed However, one can expect better 
posture and stronger spinal musculature under 
treatment The chnical complaints of ache and 
fatigue are alleviated by adequate rest and sup- 
port 

On amval at a diagnosis the patient is placed 
at rest By rest is meant flat in bed, being up 
only for a short time as demanded by meals and 
bathroom privileges No other time periods are 
allowed the first 30 days The bed should hax'e a 
hard or firm mattress The inner spnng mattress 
IS not tolerated Boards placed longitudinally be- 
neath the mattress and on the spnngs suffice If 
there is a fair degree or well developed kyphosis, 
the child IS fitted to a plaster-of-Pans shell 

The shell is made xvith the patient on his ab- 
domen The body must be straight on the table 
and a pillow under the abdomen to obliterate the 
lumbar lordosis Plaster bandage is laid across 
the back, earned to the midaxillary line laterally^ 
and extends from gluteal crease to base of the 
scapulae After 5 or 6 layers, a re-enforcing strap 
iron is placed in the long axis over these layers, 
having been bent to the contour of the back 
These are incorporated xvith 4 or 5 more laxers 
Canvas strap is also incorporated to cross the 
shoulders and circle the abdomen to facilitate 
holding the shell snugly to the bodx It is xvell to 
remember that this shell must be molded care- 
fullv about the hips and held snuglx here xxhile 
setting After the setting the upper portions be- 
neath the axillae are shaved dorni so that there 
IS free mox ement of arms and no pressure dorsallx 
to croxx d the shoulder girdles x entrallx The shell 
after this process is then filled in xxith plaster 
cream in the dorsal portion which exhibits the 
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greater kyphotic point It is well not to fill in 
completely to give a flat surface initially, gradual 
obliteration of the kyphotic impression can be 
accomplished over a period of i to 2 months with- 
out discomfort to the patient 

Some children will not tolerate this plaster 
mold over an hour a night m the early periods of 
treatment Usually it is the patient with spasm 
This condition is met by bakmg twice daily for 
30 minutes followed by mild relaxmg massage 
When physiotherapy is available it is earned out 
in a regular schedule Next best is teachmg the 
parent the technique of massage and baking at 
home We are convinced that the physiothera- 
peutic measures have much to do with the relief 
of symptoms, and m these cases exhibiting spasm, 
are just as important as rest 
Tflie competent physiotherapist working daily 
with a patient will determine the gradual disap- 
pearance of spasm in the erector spinae group and 
m conjunction with the attendant, arbitranly de- 
termmes the gradual mcrease in activity If after 
a month the back is free of ache and is more or 
less loosened up, the child is allowed periods of 
supervised activity These may be i or 2 hours 
m the mid-moming and the same penod in mid- 
aftemoon Between times the patient continues 
to remam at rest in the shell 
At this penod are begun exercises in addition to 
the bakes and massage Initially, they are back 
lying and prone maneuvers to be described They 
are supervised by the physiotherapist who can 
gauge the time and vigor of the exerases, gradu- 
ally adding to the routme 

As the child develops tolerance and strength, 
standing exercises are brought m, and, when the 
patient fully understands the routine, he is allowed 
more tune and activity 

In those patients vath a well developed ky- 
phosis wherem the posture does not correct, a 
spmal brace^ is applied It is constructed high in 
front vnth pressure pomts just below the clavicles 
and low in back These patients earlier in the 
treatment, after a month of rest, may be placed 
in a plaster-of-Pans body cast molded high m 
front and low in back We have made it a practice 
of keeping this cast on a child from 3 to 6 months, 
changing plasters each 2 months as necessary 
Not mfrequentl} a semi-permanent celluloid 
jacket IS used 

The ambulatory aise, vhen an out-patient, 
continues his exercises and wears the shell nights 
If 111 a brace, this same routme continues In cases 
in which carnage and posture are now the only 
problem, the massages and bakes are discon- 

• Dombed in Chnpter 3 Jordan s Orthopatdlc Appliances (13) 


tmued On the patient is placed the responsi- 
bility of exercises and the wearing of the shell 
at night 

How long restricted activity contmues and to 
what degree, depends upon posture and the clini- 
cal picture of the back These factors are de- 
termined only by repeated climcal examination 
In our experience repeated x-ray examination has 
been of no practical value over short periods of 
time (under 6 months) If after 6 to i8 months 
the posture remains satisfactory and there are 
no complaints, the plaster or spinal brace is re- 
moved half days It is dunng this period that a 
discrepancy may arise between the capacity and 
function, the conbnued absence of symptoms, 
laxity on the part of the patient and parent may 
allow too much activity and symptoms return 
The conscientious patient progresses without pain 
and the support is removed completely 

A year to i8 months in a brace is not excessive, 
and in children of 12 to 15 years 3 or 4 years is 
not unusual As the patient grows and develops 
a greater muscular capacity, his activity in- 
creases and gradually he enters the sphere of 
normal exertion Stage three continues up to 
cessation of the growth penod, and the properly 
supervised individual wiU keep his carnage and 
posture through this penod 

It IS interesting to note that our foreign con- 
temporanes have an advantage in handling chil- 
dren The regimentation of the child in large 
clinics IS an accepted fact and classes are held 
daily with obligatory attendance The classes 
are uniformly earned out with specified exercises 
and over long penods of tune We are of the opin- 
ion that if these adolescents are not protected 
from themselves until they fully appreciate their 
condition or until the full growtJi is attamed, they 
are sowing seeds of chronic indefinite low grade 
backache of later years 

CONCLUSIONS 

1 Juvenile kyphosis is a clinical entity of not 
uncommon occurrence It is seen most frequently 
between the ages of 10 and 14 years, females pre- 
dominating 

2 The true etiology is not definitely understood 

3 Roentgenograms reveal a charactenstic pic- 
ture 

4 Juvenile kyjihosis is a self-hmited disease 
Treatment aims to alleviate symptoms and arrest 
the deformity through rest, physiotherapy, and 
temporary spinal support 

5 Juvemle kyphosis, if not properly treated 
may lead to chronic backache and to permanent 
deforimty 
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THE RESULTS OF SPLENECTOMY IN GAUCHER’S DISEASE 

VICTOR W LOGAN, M D , New York, New York 


I N 1882 Gaucher described the splenomegaly 
which bears his name He considered it a 
primary tumor of the spleen, but later in- 
vestigators, notably Pick (22), Mandelbaum, 
and Epstein have shown that it is due to a dis- 
turbance of lipoid metabolism, resultmg in the 
deposit of kerasm m the cells of the reticulo- 
endothelial system 

The clmical features of the disease are a pro- 
gressive splenomegaly, a tendency to hemorrhage, 
browmsh yellow discoloration of the skin, and 
wedge-shaped pmgueculae As the Gaucher cells 
develop m organs other than the spleen, they give 
nse to secondary clmical types An osseous form 
of Gaucher’s disease has been described by Pick 
(23) Destruction of bone with fracture or de- 
formity occurs in about half of aU cases Neuro- 
logical signs may predommate, especially m in- 
fants (i) Lesions of the lung (19) and kidney 
(14) have been descnbed The hver enlarges more 
slowly than the spleen, and a late cirrhosis may 
occur Lymph nodes are occasionally enlarged 
The blood picture is not striking There is a 
mild anemia with leucopema The differential 
count IS normal The thrombocytes are often 
reduced, but the bleedmg and clotting time are 
normal The fragihty test is normal 
Diagnosis can be made from exammation of the 
bone marrow by sternal puncture (33), which has 
displaced the dangers of splenic needlmg Biopsy 
of an enlarged lymph node revealed the diagnosis 
m the cases reported by Hoffman and Makler and 
Donovan The Gaucher cell is a large endothehal 
cell with grayish white cytoplasm containing fi- 
bnUae The nucleus is small and eccentnc The 
cell contams the lipoid kerasm, a cerebroside 
The disease is familial, congenital, and possibly 
hereditary Anderson has suggested that it is 
transnutted by unaSected males (My own case 
lends some support to this idea ) Although it ap- 
pears to have a predilection for the Jewish race, 
it occurs m members of all races, mcludmg negroes 
(13, 29) and onentals (31) Contrary to former 
belief, the sex mcidence is about equally divided 
between males and females Atkmson analyzed 
103 cases (children) of whom 53 were females and 
50 males 

Gaucher’s disease usually becomes estabhshed 
early m hfe, but the progress of the illness is so 
chronic m some cases that it escapes notice until 


long after maturity Siegmund’s case, quoted by 
Hofiman and Makler is the youngest patient on 
record, being i week old Wechsler and Gustafson 
recently reported a case in a woman 71 years of 
age Horsley and his associates found in a study 
of 71 cases, that over half of them were recognized 
before the age of 8 years 

Death usually results from mtercurrent mfec- 
tion, often pneumoma Melamed and Chester’s 
patient, and Ullrich’s also, died of the osseous 
form Rowland and Abalh and Kato have called 
attention to an acute, fatal, infantile form with 
neurological symptoms 

Gaucher’s disease is closely allied to the other 
disorders of hpoid metabolism These are Nie- 
mann-Pick disease and Hand-Schuller-Chnstian 
disease Tay-Sachs disease (congemtal familial 
amaurotic idiocy) is now considered to be a cere- 
bral form of Niemann-Pick disease These 
“xanthomatoses” have been amply discussed by 
Pick (22) 

There is no specific treatment for the disease 
Potter and Mc^e felt that hver extract helped 
one of their patients, but there has been httle 
subsequent enthusiasm for this suggestion X-ray 
radiation over the spleen had no retarding in- 
fluence on the growth of the organ in either Pack’s 
case or mme In both cases it produced anemia, 
and therefore it seems to me to be a harmful 
treatment Splenectomy, which was first per- 
formed for Gaucher’s disease m 1895 (24), re- 
mams the most hopeful palhative measure The 
prmapal objection to the operation is its high 
mortahty There is a conviction, possibly based 
on the first 10 recorded splenectomies for Gau- 
cher’s disease (ii) that the operative risk is 20 per 
cent, since 2 of the 10 patients succumbed Atkin- 
son states that 7 of the 47 children, who had had 
splenectomy for Gaucher’s disease, died after 
operation This suggests a mortahty rate of 
about 15 per cent m chddren Whipple reported 
but 10 deaths m 106 splenectormes performed for 
various reasons m his Spleen Chnic at the Pres- 
bytenan Hospital Since the Gaucher spleen, 
while enormously large, is one of the easiest 
spleens to remove, owing to the fact that it is 
rarely adherent, the current mortality rate must 
be much less than 20 per cent 

The immediate effect of splenectomy m exsan- 
gumated children is often miraculous Both 
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wtf BbairristB aucnjkacyW. Akhoigb 
toe Baa vM himthhal a spires. It was aW reas wuL 
FmaoslhaktssbeatasoBda Dr PcaF ebaemtkw. 
H (oohI (b enwa i vs iplrts, sitrwllaf to tba satniDC 
fmerkeMnaw right sod tbe pebSs 

Sslrsesonr aaa os tssraarr c 6 »k* 

psasBi dn drsd t bs cbJonTfra-epereb wsdlei el 
the bleed ikrved taOd ansadary snocjs. wuhoat Iroco- 
pesia, lak Ik [latelrt coast was nntwu. IkthskB^ 
itakscdiheiplratbeaedtyTlcalCaacbvStfiteaM Tht 
eaia is folly dnnaam tsd id iIm caoeofraph Sm t py sf lie 
Sfima by h»l and Srinrwn (tS) 

1 b ptj. 7 yaars Urtr Pool (s 61 again nported the case 
*ncr bnub hm bees good Ita oes nceptios. Fsar yean 
go hsT Wt kp brauns pnlxfnl It wa pot la plsfte te 
another bnpdaJ los 9 e^ and tba joint a nvw naaoUe 
aad palsMa. She has deodad Imp r iiilmiwn si 
tbe atoll and otbm boess rivm no srVdenes at ifi i r ass 
e wrpt In ttn Mt tip lohU, whaie ttan b defiahs destne 
Q proecsB bml (ns tbs head of tba tsaiar Thsbcadh 
ootaed then is dedafte bww sbawptloa and bnvakr 
olcdiimikB tha gna ter trochanter ahoa drmUyka 
p so ce si aad tbn a^oUnry sehatancs la the knit lbs* 
mottiuv (os abool tao-tbirdB of tbs shift. Thasechinees 
sniatsipntnd as tbe rmalt of Omchcr’ dnea>a 
Id bjo R)o 1 and Usnicy (rr) reported Chat ths bonr 
changes (a k Up tiui not wiyrr wJ ■>d that >> oew 
Mms bid ocrared. At tbn tune ths pabaot had E rag 
chlhlrca and aa aipectinc third 

Dr roolhajLiBdlyaJloaadnjetocaitetssedhisrtcrat 

mtss sa Ud* orsn, bo ts non 44 years dd STaetm 

jean ban tlspaed since tbe w^kneeweDy I tbspastj^ 

lbs bsi bnl ntM paia U hsr Mt s h o ot t er ^-rsy m ttn 
legne knjn ao bose destroetjoo, ahboogh oos obrow 
tbcDfbt tbsn as sons cwlul tbinshig Tbs h^ bas 
thorn no foitbai ctiage \ steraal hose oarro* Boactajs 

renafcd no Caoeber csths ket teens reumrUile,^ 
Mood psetnn ts gi ro k tha accsnpaayieg take Tbm 

1 W tbs skia and lbs Imr ■ mt enkfjrt 

BMappmred. Tbs paiiear Jooii riJ 
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STOGrR\ GY\ECOLOG\ AND OBSTETRICS 


Pt r*d KfiaHofl he did tW lot cctbiI, (h« 
loik^ies earnMtent IciMcytMit fhti riff run iiah 
plu* tone panmiidoo pfai. BWduJdiw Kimlitatcr 
twh-tw tfit riiyMJr potah akffit tat toodmtrfy 
tkKdii»tIiaej«mInatf»(*nenJ a~t ntbous) 

L IrmtOffr q»lt« fnde 

be««locia ^ 5 pef cr*t, aicoe uidn proUmoU* 
pwcfit BorarU fibrioofto (oonoil) micmk«cru« 
i per crti, pbtdeti ,>ocm« mideHcd ml blood coud 


ilnnn^llo^b tyj. she;^ tlsonyp,,^ 

iurlio«iW*meniol the tplrtn t«i lr.« ^iiTQ kad 
nfM Jbciioptjib The blood pirtinmaW 

tU p*it»lrtaw»to<b«u6j 000 Bow^edtW 
P^Pfic a«ntf«*>tioe». hlch w oto McJy due to tit 

ihjiwl^ioprtl*, ^:iajBrt®y m pwtorewd o* lUj 4, 
MS- Ineiplcto eifbed tjoo fra*. ' 

Impf*Tu»eiit Mniac tie operuloo attriklav Sht 

ifae. nKl th e blood pktt^n»et ijew 

M hXTtBM U an the b^cd ccfll I> rJ thr 

WiA BMC am* 0/ lie hc«»hc«edt3CTe»wdlad?t»- 
«*• r»<*n ctswjttt on th« lea* fc«oo u“llBUfilin 
tK pnera In the Wt uppcT U« ed ocr n a« « 
atetpetted u pn^mUi taterndoris Uu U the tb«wt«< 
«t«ii»atofy nidcace far Ubetcslorf* C«aAo etB k£I- 
trarioa fraaonri^ W cne^den J 
B««t aontb* after iptoectoBy pafi ocaurerf fa the 
h»rt nil** *t tia tn* re%e«W cMwrtc 
dkxtafabotbfefflenanddbiiu. Eh no c^jfis fa ether 
Wm*. Ber ftacnl b<*hh aafood. 

Dt r»ck bM kifcDy ftnvUad n* ni ttw« Mes ce 
ihfa patfam. Uu b QjB tahmi* tadSl n* hk&oM 
n the iTiUaa nd aDc* iba th* peoat Ut bn* tmued 
W her fasOy piiTtidaa. n npcei ceet aatd kuD 
M<T< 5*** b qdi* <d rrpWed arofid*! pnesBMkM*] 
P wm o. 11 CucUr cdfa h*v« &M bra Rfcarted b 


*dJ/.^*eW aer 1 o * ErdiM. and 
Mewie^ rtpo^ the ca-e ed eW, 3) >eaa old, ibod 
botD tie^ had perfomd fpte^ectoerj- hr GaoeVr* 
d*o« 00 June 6, 9 Thla ai the ti»ib tpfearnoar 
loTGaucheT* dkeaae reported fa tU orWbtemnre Thk 
efajd ai iba fourth n the famUr Her cMcat beothcr bud 

del eloped, b the aetriodraT of bdali/e, Ur«iII»aod 
KMecn, tlh aoemb a*d baeopenta. At tU a^a ^ 6 b* 
died of fa frrrtratfa f poeamoeiii. AtihD«fb ao imun f 
*« done, be pteueuabtj bad Gaocher' 

\t the thne ol the ^ opeitkn, tlK hver cxteiaM 
bchob^ th* rtjL and the aplM relied bdo* tb* 


cnhQlra eial bcTVad tU otedlaa Eoe. VbintotfiT aa 
perfirwj been** M pngntah toM e< unuih bfaf- 

WM ai c oaf nned by gttdK* ed th* tpleea- T^aotfaeetf 


noA ai c oaf nned by aredM ed th* tpleea. TU aotfaeetf 
^nota* art and* o« Ottofaer 6, 9 j, rt tDOoita after 
tUopeat**, WnthaefaMnartpoeud «fiaadttna>«. 

5he ■ no* i yeart tl afa TV only drasKUlc epbrade* 
me* lb* ^era&oei ba beta an appeadeetoDiy fa paot 
ttVot coaipteicaiai, aad te^era Off dm bane fa 
oA TUaressltedu cbo(*tmdq tnnm <4 iV 
M tV Mesad b amUr erteh^ tthool Mrm 1 piii« 
rdaa ai the ^sat at thk tina baOad fa tbm c d 

U 9j th* arcf erttfabd fa th* «n^.ne«l favd fa th* 
mid <k Tide Bae. The dm 0* the tn tenor cheat vaO er* 
la m i b w Miual and anrik irtfalk toareiart mooted. 
I 939 thera ai Crandtiil oermbona of lha rtyhi band 

RTtOe this pauect caoaot be coosldcTed to be 
ia pesiect h faith, she hss oot nffered £rocn gnm* 
bom dfstmetroD nor has tbe derekiped t s e iTie 
or persfatoit Dcmh The oonnoos liver mtj 
pofteod sn erentuil dnbotls fyndretne. I hart 
been unable to hod any other caae In tbe Utnn 
tuit '■bch bas been foUoved u long as this ooe 
18 years, since splenectooi^ It aboodanUy re 
fates ^lueller's conchtSKCS that the otuctneof 


Then ha* bra bvtl\fltaai ^ tV faektsl 

fyvtem, opefaaOy b tV opptr portm of tha ogdit ftanr 
hkh shaved patVlt^feal IrtCtars fa PecMotm on 
At Um pnK&l tmm. Ap^ A M*, tV padeot k (CITm 
rateho Fihs* fa JanoBry 930, ilm«d catKckabc 
•TOLi fa th* abaft of the left buauM and deafractia* of 
tU rt^ Cbcy atema, sad pgfaa TV patjtxt k Cor^ 


Tbe rspld rate of Involvement d the iWeUi 


system in ihi . 

Ilo«^-cT ft is fattoestfnKTlLJt the naht tflaa, the 
first bone In rotred has scovn renurnbk beafiof 


all patients operated opon at \‘oaag age Is death 
other shortly s/Ur the c^mtioo or a feir years 
btei (18) 

racicWJiiacntaar’ ot*L la 91S ikekaod 2ahmtocH 


ptyaer This phtccaaenon has been seen in s 
case and was also oanmented on by de Latu^ 

In iphe of the finding of tubmie bacOli la the 
sputum aiTVT» the pobucation of this case, cnc 


. ta aiSIkckaod&hmtocH 


old afafle yavak ofaan. 


voodna whether the oaiina] infiltiatko, to kng 
sBcnt, was cot dne to tocher cell infiltratioo 
with lecooduy tTobcraibr Infection. iI>CTS de 


BLOOD C0UVI5, FACK AND StLATRyTOXETS CASE 
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scTjption of the lungs in his patient showed many 
pomts of resemblance to the lung lesion of this 
case, but without the findmg of tuberculosis at 
autopsy Hoffman and flakier state that 8 of the 
89 cases reviewed by them (mcluding Gaucher’s 
case) succumbed to tuberculosis Perhaps more 
cntical study of the lungs of these patients would 
have revealed Gaucher cell infiltration 

Cushing and Slotd's case In 1929 Cushing and Stout 
reported 2 cases of Gaucher’s disease Dr Stout tells me 
that he has no further information about the first case 
The second case was that of an Amencan woman of 33 
years of age, nho had suffered from childhood from severe 
epistaxes At the age of 29, jJ/i years before splenectomy, 
she had developed stiffemng, pam, and shortening of the 
nght hip She had all the stigmas of Gaucher’s disease On 
August 26, 1924, Dr WTupple removed her spleen which 
weighed 1017 3 grams In 2 months she had gamed 17^ 
pounds, pigmentation lessened, and the hi er ii as no longer 
palpable In December, 1924, the head and neck of the 
femur were resected and sequestrums removed Gaucher 
cells 11 ere found m great numbers in these fragments The 
authors’ last report stated that in Apnl of the follomng 
year the lower part of the right femur had become involi ed 
This pabent is now 49 jears old, and 15 years have 
elapsed smce her splenectomy She is bein^ folloiied in 
Dr WTupple’s Spleen Clmic at the Presbytenan Hospital 
Data re^rdmg this pabent will doubtless appear in future 
pubhcabons from that source She is moderateli ancimc 
(see Table II) 

OTHER LATE REPORTS ON SPLENECTOSHZED CASES 

De Lange, abready referred to, followed two 
sisters for 9 years, one of whom had been operated 
on She found that the hver increased m size at 
first after splenectomy, but m later years ceased 
to enlarge Pigmentation appeared in both girls 
at the same ages, but later disappeared in the 
splenectomized girl This observation has been 
made by others Both children had destructive 
lesions of the left hip joint 

Mueller gave the final report of Ullrich’s case 
This child of 3, in 1930, was almost m extremis 
from uncontrollable nasal hemorrhage, and made 
a remarkable postoperative recovery, only to suc- 
cumb to an osseous form of the disease, with 
termmal menmgeal symptoms at the age of 9 
The findmg of an accessory spleen the size of an 
apple, at autopsy, was one of the features of this 
case 

Myers (19) in 1937 reported the autopsy find- 
ings on a child 8 years old, who had had a splen- 
ectomy in September, 1931 (20) Just pnor to 
operation the erythrocyte count was below 1,000,- 
000, because of three severe nose bleeds Contrary 
to expiectations, the operation proved life saving 
The lower end of the right femur was incised for 
a supposed osteomyehtis in April, 1932, Gaucher 
cells bemg found m the exudate The dorsal ver- 


TABLE I —RESULTS OE SPLENECTOMY 5 OR 
MORE YEARS AFTER OPERATION 


Author 

Years 
' after 
operation 

Remarks 

Erdmann and Moorhead 

! 31 

No bone lesions Li\ er large 

Pool 

10 

Left hip InvoU cd 3 years after op- 
eration Now quiescent 

Cushing and Stout 

IS 

Right hip mN'olved years be- 

fore operation Now under su 
pcrvision at spleen dime Pres 
byterian Hospital 

Hunter and Ei'ans 

rj 

No bone Involvement 

1 Occasional hemoptysis 

Lucr enlarged 

de Castro Freirc 

IX 

No complications 

de Longe 

' S 

Li\Tr enlarged 

Left hip joint left tibia involved 
after operation iMth subsequent 
‘ healing 

Logan 

7 

No complications 

Melamed and Chester 

7 

Died from extensive osseous type 
Involvement of bone antedated 
operation by 7 >enrs 

Muller (Ullrich s case) 

6 

Extensive osseous invasion soon 
after operation Died 

M>crs 

5 '< 

Both femurs involved soon after 
^eratioD Died of pulmonar> 
(jauchcr cell in\*aslon and pro- 
gresslN e osseous destruction 

Pack and Silverstone 

5 1 

Right knee invoUed soon after 
operation with later fracture 0 
nght femur and involvement of 
left shoulder Pulmonary tuber 
culosis 


tebral bodies and the lower end of the left femur 
became involved dunng the next 2 years In 
August, 193s, the lung became infiltrated and 
death came January, 1937, from a terminal bron- 
chopneumonia Gaucher cells were found in the 
enlarged mediastinal and hilum glands, while the 
air spaces of the lung were compressed by Gaucher 
cells developmg m the small subserous and inter- 
lobular lymph nodes There was no evidence of 
tuberculosis 

De Castro Freire m 1935 made a second report 
of the case which he had pubhshed m 1926 This 
concerned a girl of 8 years of age, the first case of 
Gaucher’s disease to be reported from Portugal 
Eleven years after her splenectomy, she was plan- 
mng to marry at the age of 19 The liver had not 
enlarged and the hemorrhagic diathesis, which 
had been responsible for the decision to remove 
the spleen, had not recurred There had been no 
apparent bone involvement 

Hunter and Evans have reported one of the 
oldest cases on record This woman of 60 years 
of age became pigmented at the age of 8 and had 
nose bleeds from the age of 10 onward When she 
was 29 the spleen was found to be enlarged She 




had 3 Irving children and \<aA hxd j mUcanlage*. 
Before her tpheea nt ma e n er l *he lud betaa to 
have bemoplraet. After the opmtkc^ penermed 
in her forty-t e rcBth ve«r the tbdonuiul pain, 
which wa* the teiaco (or the epleoeclocny dU- 
appeued Pfgmeoutlaft decreued. At (he chne 
cu Honter and Evana re pm t, (3 jTin after the 
opentloQ, the tired eaiuy Eros head 

adtet, bad developed plngoecalae and again cuf 
fered from nrratinml bemoptpea. Sigu la the 
hmg were negative. Tlx Over edge ms t Incbc* 
bdoir the co^ border 

hlckmed and Chester in 1938 ga -e the hnal 
report of a ad year dd rrale, who had anfFered 
from an oueoos type of Gaoeber’t diseaae [ron 
the age of 13 jeora. ^TiCQbe was aojfranokl the 
spleen was remenni He had porponc maaifesta 
tloDS without thrombocytopenia before the open 
tioo and waa largdy reOewd erf these for acme 
years. In the l^«t years erf his life the bone de 
rtruclion was so maihed that be was hedrlddm. 
Iqtsj^ erf the bone marrow hnally nrodoerd a 
mali gnant laetnia, which was heiilocd bv the 
appearance erf increasing ntunben of nociested 
rea cells (TaWe IT) 

AXAiYfis or nwt 

In l e i lewinc these cases, one Is ttmek by the 
nnlform Improveincnt In the dmical picture Im- 
inedhlcly following tpiencclomy Hensorrhage b 
controlled, tic patiait gains weight, the C ■erdc 
creases In tiie, and pigtucoUlwo crftei leSKns or 
ifiiappcara. bemonUagic dbthesb b not ai- 
myt enr^ by tpleoectotny Carling and hb 
tMooatet foQod that tWr patient continned to 


have bcmogloblnana after tplcnectom) Honter 
and Eirus irported marnmee erf honeprtah 
after fpfewctomv as noted, ndPaeitpatot 
has had ilmibj erpericiKea. UHikh s patkst b 
reported by MoeJW to have bad l en ur ent eohy 
moset t years after opera bco. Is most eases, 
iowTTtr bcTDerrhugB ekes not renir tad tlw 
iKi n m bw^ -ix fnstru.iw % cinsal IcvcL The chU 
change in the blood picture after ipleixctomy u 
the rrpbement of a kucopenia with p eraanent 
leococTUiiis. This b me of moat of the cases 
le vicwe d In ihb paper The differential count b 
csscnllaDy Dormol both before and after ^>kn 
ectomv Nucleated red cells ppear from time to 
time , bat thrir nambers are not great until the 
bone marrow is almost coeopfet^ rtphetd by 
Gaoeber 1 cells In the malignant oskoos type (see 
UcUmed and Chester t case) The d^rce of 
lencocytosb appears to have no relation to the 
amoont erf bcane dcstruetloo. It ts nrolnbly a 
noDspecl&c mdion to ^jJeoeclomy Cceiaoo re 
ported Irococyte count of 13,000 In of hb 
patients 17 yean after a inlenectoeny done lor 
traumatic rupture of the fplecn. 

It has been afleged that fptenertoeny predph 
(ates Gr hastens invol tment erf the benes in 
Gaucher • This a fU be difficult to prove 

unto totneooe has the o p por tun ity to maove the 
spleen (o oae of piir of Identical GaoebeT t ina 
De Lange felt that there was retardstioo of the 
skeietaj mvofvcnsent in the fpleneclcaoiird g irl as 
compared to the sister Of the patients reviewed 
In tnb paper had boor changes before ipleo- 
ectomy 4 developed booe lesioos after srJenec 
tomy while 4 others had 0 evidoKe orf skeletal 
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involvement m the 7, ii, 13, and 28 year penods 
followng their respective splenectomies As 
splenectomy is only done at a tune when Gaucher 
cell infiltration is in a rampant phase, it seems 
unreasonable to attribute postope;rative bone in- 
volvement to the mere removal of the spleen 
As a general rule, the earlier m life that the 
disease gives rise to symptoms, the worse the 
prognosis, and therefore the earlier the splen- 
ectomy, the worse the outlook Yet Erdinann 
and Moorhead’s case and de Castro Freire’s show 
that one may not be arbitrary in withholdmg the 
benefits of splenectomy from young children In 
neither of these patients has purpura recurred, 
nor have bone complications ansen 

As to the ultimate value of splenectomy in 
Gaucher’s disease, the long histones of these pa- 
tients is encouragmg The bone lesions in the 
older patients have not progressed to total skeletal 
involvement except in the fatal case described by 
Melamed and Chester, while in certam instances 
there has been evidence of arrest and repair They 
are in fair general health and carry on as normal 
individuals One of them has raised a family 
Their present ages are 33, 36, 44, 48, and i was 
aged 60 in 1929 (Hunter and Evans’ case) 

Of the 5 children, 2 died before the age of 10 
years The others have arrived at the ages of 12, 
19, and 3r years Of the splenectomized patients 
who have died, 2 died of the mahgnant osseous 
form and i of the pulmonary form None died as 
a result of intercurrent infection Although this 
senes of cases, followed for more than 5 years, is 
small, it is of interest to note that there has been 
freedom from acute intercurrent mfection in the 
entire group If splenectomy increases the re- 
sistance of the Gaucher patient to acute infec- 
tions, which IS reputed to be the chief cause of 
death in this group of individuals, the operation 
would be justified on this ground alone 

SOTUtARY 

1 A short review of Gaucher’s disease is given, 
iMth the report of a case 7 years after splen- 
ectomv 

2 Late reports are made of several cases pre- 
viouslv descnbed in the literature, ranging from 
5 to 28 } ears after splenectomy 

3 Similar cases from the world literature are 
re\ lewcd 

4 The mortality rate for splenectomy in 
Gaucher’s disease is nearer 15 than 20 per cent 
Those patients who survue the operation show 
stnking immediate clinical improvement, which 
IS usuallv maintained, except m aerj joung 
children 


5 The theory that splenectomy hastens the 
involvement of bone in Gaucher’s disease is 
questioned 

6 It is suggested that splenectomy increases 
the resistance of the Gaucher patient to infection 

I wash to express my thanks to Dr Eugene H Pool, 
Dr John J Moorhead, Dr George T Pack, Dr Arthur 
Purdy Stout, and Dr Allen O IkTupple for their generosity 
m allowang me to use data on their cases from their pn\ ate 
files 
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^ Mtxu, C CudieT’ )Ex*«e ot Vart|' Bih, M J 
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nji\‘al osiultv roultlnf ritlier from fiir* or 
banted *tnun pipei. It b to be noted tha t 
this hospital handled drQLaii casualties as 
aril as tboae suffered bv na\'al pcraoonel 
Because of its apoted position patiffits treat 
ed there had to be evacuated as aoon as they 
were transportable and the\ were then sent 
on to an E. M S Hospital farther inland 
The RojtJ Knay iledkal Corps mslntams 
only a few general hospitals In England but 
does ha\‘e a number of small camp hoepitab 
where medical and minor surgical condituna 
are handlccL A nmnber of general hospitals 
were established In northern France daring 
the time that the Bntish Eipedldonarv Force 
was bolding its sector at the front Here too 
was assembled the best part of the hoe motor 
bed equipment organized for the medical and 
sutgicaJ care of the arm) In the zone of com 
bat These induded mobOe opcadng anita, 
x-n\ vans, laborator> and other can. \D of 
these were lost In the battles of Belgrom and 
Northern France. The plans ot medical oiga 
nisitlon called for Uk evacoatua of the 
wotinded from the arm) general hospitals to 
£. hi S ho^tals in England. Tbeae plans 
were put to a hard test In the e^■acuatfon of 
the wounded from Donklrk Most of the 
wounded had to be rushed from the place 
where thev fed directly on beard ship without 
rccnvuig other than first aid treatment. Often 
it was several da>i before thes reached their 
destination In bospltalj in England The dif 
ficolt) of propeTi> handling the wounded in 
the confuaion of the erabarcatkio and debar 
cation, with the well and injured hopelessly 
mixed may be wtII imagmed \ ct •orochow the 
authonties proiTd equal to the occaskwi and 
the wounded were sorted loaded on bospstal 
trams, and distributed all over Fngiand, for 
the main part to E. M S hospitals. Mtbou^ 
many of the wounds pcoi-ed badly Infected 
and gas infection sras common It was the gen- 


eral Impression that the condition of the pa 
tlenU npon arriitJ was less bad than migtit 
haw been antldpatciL This was BenendlT 
attributed to the widetpread oral adnunistri 
don of sulftnUimide begun at the first aid 
post and continued throughout the }oumey 
Although there was no opportonltv for proper 
control of the drug bv Hood lew! detcrmlDa 
tions and the dosage had to be regulated 
accordlog to the Judgment of the diflerent 
docton who were in charge still the cflect In 
general was beneficial and undoubtedh pUyed 
a port b preventing many of the more \-irulent 
tvpcs of Infecdoni. 

The Ro3-al Mr Force being an rodependent 
•endee, maintains its own separate hospitals 
for the treatment of its oflktrs and men. Be 
atuse of the bnportance from the standpoint 
of nadoual defense of restoring fl>dQg per 
tonad to teivdce as ttpidl> as possible, spedsl 
fadllUes were arranged for the prompt trans- 
fer of these men from other hospitals where 
thev might be taken immediately after Injtuy 
to the special K- A. F hospitals where a stafi 
of q)eciall3tj was assembled and all fidlltlfs 
provided to brbg about as quick a recov-ery 
aa possible. Not all patients wot transferTcd 
bcrw ev T i and cicrption wai made when the 
padenta required ipedal treatment which 
could be best obtabed at other hospitals. This 
was the rav* with the burned avlston who 
were treated at spcoal faooraaxfllaiy centers 
malnralniid by the Emergency Medical ‘^erv 
ice under the direction of the distinguished 
plastic surgeon. Sir Harold GHIles. 

Severe buma of the face and hands prened a 
rtminwm of injury among asiatori whose 
planes were set on fire b aerial combaL Dur 
Ing the process of gellmg out of the cockpit 
in order to ball out b\ parachute their fsces 
and hmwti were exposed to the flames while 
tTifir bodies were relathtl) jMotected bv ihrir 
heavy fl>'bg costumes. These men were ter 
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nbly disfigured and frequently reqvured com- 
plete reconstruction of nose, mouth, and eye- 
lids in addition to skm grafts to the face 
Such operations must be done in different 
stages over a penod of many months, but 
beautiful work is bemg done and they are 
bemg made fit again to return to human so- 
ciety The bums of the hands also represented 
a diflficult problem requirmg co-operative ef- 
fort from both plastic and orthopedic surgeons 
to achieve the best results The study of these 
cases, the majonty of which were treated m 
the beginmng by tanning of the necrotic tissue 
with various solutions, led to the important 
conclusion that without prejudice to the use 
of tanmng m other parts of the body, m the 
case of the face and hands it caused excessive 
tissue loss and scar formation and should be 
abandoned An order to this effect was issued 
to the R A M C and E M S hospitals 
The Emergency Medical Service in the 
Ministry of Health is the new organization 
developed to meet the speaal conditions that 
were expected to arise in this war It is en- 
tirely civilian and there is no uniform It 
admits to its hospitals for treatment first, 
any disease or mjury ansmg m or mcurred by 
personnel of the military forces whether army, 
navy, or air force, second, civihans with in- 
juries mcurred as a result of enemy action or 
m the course of civil defense, and third, civil 
cases of any character that have to be sent m 
on account of the necessities of war, as for ex- 
ample the evacuation of a hospital that has 
been subjected to aerial bombardment 
At the outbreak of the war the E M S 
constmcted or unprovised a large number of 
hospitals throughout England For the most 
part these were mental hospitals which were 
evacuated of then patients and converted to 
general medical and surgical use, or hut hos- 
pitals built usually about a nucleus of pre- 
existing buildmgs which supphed power and 


service The admimstration is regional under 
hospital officers and group officers These men 
are responsible for supplymg staff and per- 
sonnel and also for the transportation and 
distribution of the convoys of sick and wound- 
ed who must be evacuated from regions threat- 
ened with aerial bombardment 

The city of London is divided mto six or 
seven sectors shaped like a section of pie each 
with its apex extendmg into the central part 
and includmg one of the important teaching 
hospitals such as Guy’s, St Bartholomew’s, 
St Mary’s, St Thomas’, etc , which is sup- 
posed to control the whole sector The sector 
stretches peripherally for a considerable dis- 
tance, and Its base may be as much as 50 
miles distant from its peak A number of E 
M S hospitals are mcluded m each sector 
and theoretically these hospitals are staffed 
by doctors and nurses from the dommatmg 
hospital and medical school at the apex This 
IS m order that these hospitals may work to- 
gether with the minimum of friction and that 
aU of them may be utilized m the education of 
medical students and nurses The medical staffs 
of the E M S are all m the employment of the 
Ministry of Health and for the most part on 
a full time basis, although some are on half 
time The salanes are meager, rangmg from 
500 pounds for a junior physician or surgeon to 
800 pounds for a senior with an additional al- 
lowance of 100 pounds for hvmg expenses It 
may be remarked m passing that private prac- 
tice is so completely disrupted in London and 
many of the other large cities that many of 
the doctors are completely dependent on these 
salanes for their living 

Because of the constant threat of air bom- 
bardment a large number of the beds m the 
central hospitals must be kept empt}”^ This 
is both for the protection of patients and also 
to provide facilities for the reception of the 
large numbers of air raid casualties that might 



8i3 


SURGER\ GrNECOLOG\ AND OBSTETRICS 


be produced at any moment by an QnliKk\ 
hit. Meal of the important hoapllala In Loo 
don ba^'C tuitained tevrre damage from bomb 
bits and it b eatimated that it arlU be nece»- 
lar, to replace the cnUie bo^tal plant of 
Loocion at the end of the arar Emergency 
operating and numng facfliUea have been or 
ganbed in the baaementi of theae hoapttala 
and here arc treated the ordinarv urgent 
dx-fluD cnndltioni as sreQ as the air raid 
casualties. Oolv small staffs of doctors and 
nurses are maintained. As cpiicUy as possible 
the patients are evacuated and transported 
to the more outlying hospitab in the i espccri\-e 
sectors where their security will be greater 
than hi central London and better cart can 
be gi\*cn 

AD of these bo^tab are rcguUrh’ supplied 
with dtnted blood, plasma, and dried serum 
from one of the four blood depots organized 
bv a committee of the Medkal Resorch 
Cotn>dL In the \merican aectsDO of the Park 
Prewett Ho^tal at Basingitoke the blood 
depot tuppl) tmek called regulariy c i 'ety 
Monday and deiivtred trelvo half Utexa of 
blood and took away the unused remamderof 
the blood that had been left from the previous 
week, to be converted into pUsna. The blood 
tupplj acn’ice also replmbhed the stock of 
plasma and dried scrum and kept it up to an 


agreed le\-eL Thb was a fine ser vic e and 
ai-ailable to all tboae hospltab which re 
quested it. 

FInalJi in anv comment upon the inttBcal 
orgasuiatbn in England one must pay tribute 
to the fine splnt of dci-obon and sacrifice of 
the chKtors and nurses. These men aod wonwo 
have faced the dangers and mberies of tlr 
raids without complaint, ilanv halt been 
kiDed or wounded They have never stinted 
their services in famishing medkal and nurs- 
ing care and b times of danger have remained 
with thnr patients and tried to prernde for 
their pfotedim. Their spirit bu been typical 
of the Engibh people as a whole and tber have 
faced e^tT^ trial with a }fsL Frequently when 
I cQcixmleTtd a fintbh medical colleagne he 
srould mnark quite auoallv aod as If It were s 
peat |oke that be bad received news that hh 
house In London bad been hit b} a bomb. 
Although this generally represented the koi 
of aB that bad been collected daring a life 
dme none of them wanted sympatby But if 
one caploired the mattei furtbei one might 
elicit some poignant remark soefa u ‘TVcll h 
b rather hard on my wife becanse she b too 
old to start aB over again.” One retoms to 
the United States with the fceOng that we 
Amencans may take pnde b our British bm 
tage PnnjF D Wasoa 
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REVIEWS OF NEW BOOKS 


I N the first chapter of Gynecological and Obslctncal 
Pathology^ the author gives a bnef review of the 
endocnnologv of the menstrual cvclc and preg- 
nancy, and calls attention to the histological changes 
produced by the hormones mvolved 

Each subsequent chapter starts with a short 
descnption of the normal histology of the particular 
part to be considered which is m turn followed by a 
description of the pathological changes Brevity and 
conciseness characterize the descriptions throughout 
the book, however, each phase of pathology is 
alloted its proper consideration 
The book contains 495 pages and 42 well chosen 
illustrations All the illustrations, but one, are in 
black and white A bibhography is presented at the 
end of each chapter This treatise is a very valuable 
reference for the student or practitioner of gynecol- 
ogy Chester C Doherty 

F oundations for further research m neuro- 
histology have been laid m the 164 page mono 
graph of Professor Boeke ^ The book is divided into 
four chapters which cover (i) mnervation of skin, 
(2) the sympathetic ground plexus, (3) the rela- 
tion of sympathetic interstitial cells to neurons and 
to humoral phenomena, and (4) a critical discus- 
sion of the neuron doctrine The general objective 
of the work is the correlation of physiologic and 
histologic observations In his study of regeneration 
of nerves to the skin, the author was not able to con- 
firm Head’s theory that protopathic sensibdity was 
mediated by nerves of the sympathetic system, but 
found that such sensibility was a phase associated 
with regeneration of somatic nerves Numerous 
examples are cited to show the widespread distribu- 
tion of the sympathetic ground-plexus to all parts of 
the body Interstitial cells are discussed with refer- 
ence to their possible functions and the meamng of 
their presence m higher vertebrates to phylogenetic 
development as traced from invertebrates through 
Ampliwxus and the sharks The final chapter is 
devoted to pointmg out some of the inadequacies of 
the neuron doctnne as it exists m its classical form, 
and a plea is made to regard synapses as hving 
membranes which possess physiologic continuity 
The syncytial character of many nerve plexuses is 
regarded to be out of harmony with the idea of strict 
discontinuity of individual neuntes The author 
states frankly that the treatise is colored by his own 

■Gvnecological Aim Obstitiucai, Patoolooy with CUNICAI. AND 
Endochini Reiations By Emil Novak, A B , M D , D Sc. (Hon 
Dublin) CS Philadelpma and London W B Saunders Co 1040 


opinions, but that much of the material deals mth 
controversial subjects in which it is often better to 
leave a question open than to draw unwarranted 
conclusions 

The book is better suited to the needs of the more 
advanced student m neurohistology or neurophysiol- 
ogy than It IS to those of the beginner, because the 
author presupposes a knowledge of the literature on 
the part of the reader It also should be very read- 
able to the chmeal neurologist There are 48 text 
figures and a bibliography of 88 references Some 
figures are taken from older works (as far back as 
1894), but most of them are relatively new The 
bibhography is representative rather than ex- 
haustive Harold A Davenport 

T he approach to the diagnosis of “the acute ab- 
domen” by Cope’ is essentially a chnical one A 
composite picture that includes the phenomena of 
pain, tenderness, ngidity, nausea and vomiting, and 
the localizing phenomena, plus such systemic signs 
as fever, pulse increase, and leucocytosis, is present 
with certain vanations in all types of the acute pic- 
ture Clinical experience and judgment, with a 
discernment for shadings, enable us to differentiate, 
for instance, acute appendiatis from acute salpin- 
gitis, cholecysUtis, or other lesions This approach 
and clear appraisal of chnical symptoms is excel- 
lently accomplished in this compact volume now in 
Its eighth edition 

The subject matter is contained under the follow- 
ing chapter headings prinaples of diagnosis in acute 
abdominal diseases, methods of diagnosis, appendi- 
citis, perforation of gastroduodenal ulcer, acute pan- 
creatitis, acute abdormnal obstruction, 'intussusep- 
tion, carcinoma of the colon, strangulated hernia 
ectopic gestation, cholecystitis There are other 
additional chapters on the colics, abdominal injunes 
abdonunal disease with gemto-unnary symptoms’ 
acute pentoniUs, and diseases which simulate an 
acute abdomen 

The author has wisely made the chapter discussing 
appeniatis the most extensive, as well as a pivotal 
point for differential diagnosis The chanter is un 
doubtedly the best of the group ThereXde 00m 
for fundamental difference of opinion with ideas ex 
pressed by the author The climcal picture of each 
disease is weU drawn and exceUenUy written ^ oL 
minor cntiasm might be ventured, namelv 
presentation of perforated ulcer m chnical ■ 


the 
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Thu » rt. U 1 ha Aj olum It b ccorate, com 
ptct aod froopa aco( <1i»cajci of the tbdonm In 
one Tohune, J R. Bccnron. 

T ffE Tohime Surttrj »f Ut AltKunltry Tnei by 
DcYhMi b a la^ coe aa ml(ht be nmnbcd 
from ita title. It U dWded lot foai aectioca ( ) 
the diagBoct cd torclal dyipepala ( ) t^ n r g cfy 
oi (QrfKxI dyipepak and cd Qpper part ti 
abdocDfa, (j) abdominal emm e pci a «hkh may 
Inrolva dther the opper or the lover part cd tW 
abdomen d (4) aantry of the kner part of the 
abdomen. 

In hnt aectioo the tbor haa made an 
taoal d InstTuctire pproach In thoroo^ <Ua- 
cnaaion of the d>-»pep«laa, both pttrodaodenal and 
rtiafutifc, or rt^a. A tbonofti and toond ex 
podtkm of the mechankm aod co n e U ted clinical 
picture fa d Ten. A aide aeokm U dewed t leer— 


natrle, doodeoal, od }«piul nker — duodenal 
alTertl^um, pLrtrltfa and duodenltla, and card' 
Doma. 

The aecockd aectkm of part one of the teat doda 
vkh ‘peediloo methode of diacnoali, chiefly x-Ta> 
and Indudei a chapter 00 the oatroacope. 

Under aorrlcal procedores" then k an extemfec 
aad veil Qhatrateu aenckiD deaUof «!lh the opera 
tire ruifery of the rtomaeh, d odmm, bfle tracta, 
panaeaa, od ipfetn, aa a ^ aa feetieo on poet 
open tire csepbcatioiBa. On the epoatifvaaBajce 
meat of daodeoal nicer the iboe la leu radically 
Indioed than coetJaental (urfBora aad perhapa lea 
10 than Btoat Aroerkan riwia. I the 
type of nicer be etnployi taatro-eatematoorf in the 
‘^addk type partkl isatrl raecclim, tda feefinc 
hetBf that in the ulcer f hfa people* the “Inlecthre* 
type pTtdomlnatea. A conaldnble atnoant of apace 
Udemtedl the technlqoeef reaection for both leer 
and cardnoma and there are tremendoo* aber 
of exccBait Blattratktna— lax more than ra nauallr 
found In a text oo gattruduodeoal lurcery 

In the foerth aecliaa are todaded ■ppraifidtb 
cardnomaofeb cafoaandrectuot and<£rerticaUdB. 

One cannot but be impreoed by tbe obvkma ex 
pertencB of the tboc, as then by the abundance 
oL careful deacriptire oetafl and ffluatratkeu In tbe 
prepaiadoo, approach, aod perfoetBance of opera 
Uon*. Tbe aoih repteaenti hne costnhatioa t 
the aoTficaJ dyapepaiaa, and paxtkulady It ta an 
excellent reference vohinie foe the laii e o o mtererted 
in the fUTfery of tbe ttomach and doodenum 

J R. BcoDTNtca. 


tf AmaUm Dttcnfiht W £WncM<* an Intro- 
ductory iecljon 00 the oodily yatemsha* been dded 
l th* text matenal. and enrer 00 fifuiei added t 

>Tn tvMUT m m Aireroiir 

uara*j:i ruci a*iu»»i Th* ar^^ a aos* c* 

^*f* Vm o* A iTfWT, « Dx»»<n» B J C 

TtaT*IS*laLio» ^mrnwrn. 


the oriaiaal Bat of IDustiillaQs-nwiini a 
total of 6 s llany of the nev fipere* are lev £1 
frammatlc and are therefore better repre'enlatfcm 
of dIaMctlou than ere tboM of the orijdoal edstlce. 

The fiirt section deal*, In leneral temv, afii tie 
aereral bodBy lyatcm*. OtMona atructure fa o* 
fldered ndcruaccpially- booes ai* efanlM tb 
•jfnlficance of nartinp dfaamed-ra velar kn 
mZna. efentiona, faetta, od foreae. hlesda are 
doerfbed on the baals ^ Intemal faadcslax ardi- 
lectare od tbe phyxlolofical mechanfam of coa 
tractions fa described in *iffl|Je tenna. Tbe Tankr 

r em Is coaddoed from many atandpofoti u ( 
ndumeof blood contained br the body utotW 
chaocter of aiter io reue n * an aat oroeae* ut ipeelai 
natnic of li nsoida, end-arterln, and avemoc* 
tfane. Many belpful fact* are recorde d rrfanbay 
Taacular pattens In such ipedal area* u DaH bm 
and lip cerebrum and apleen erectile bodlei fops- 
frapmaBy diflerent parts are thus catalofoed tO' 
mner on the basil of pecufiaiity la blood npply 
Hr this means the ftudent fa Introdoced t antioeal 
lainx schema of tody Tba Dcrrau, cficestiTe, res- 


lainx schema of tody Tba Dcrrau, cficestiTe, res- 
pfiaiofT urinary aod repndoctire swess are 
sfmihny treated In tha preUrnfaxiry set^on. 

The refknal acecn t* fcfloa aectke bdn| de 
voted t each of lha ma W sabdividau ef the my 
bajDtf r u pp er limb, b <3 mn pdvfa and pe rincatn , 
lo ex limb thorax, bead and ne^ A dadnf Krtka 
wna the utoDCBzIe aerrova syrton, body types, 
tbe sepanie tkaaii cf the sldetoa. 

Tlirai(baDt these seciicioa the anatookal detail 
fa preanled vith admlnb,e bnaltT ifaupf* me 
rhswWl pjj dpfes. homely pnWol &otl» ate 
ahuDdanliy dtra la order t malt irorturil fieti 
faraOiar and, therefore nmlaily nanaceahlc Tboi, 
la discuatiag the musculitare the ttacbmmta of 
the pperllmbt the bead rtlUmedt guy rem 
the looten ca s cf the pectoral fasda ts cipbfnea as 
adaptic* t free thonude movemeat doriag re»- 
pfratory adlvity marginal thick enl gof theicapili 
U said t prerent bnrtHng of that booe when the 
serrata* aalorior pofls upon tie Inferior border- the 
carpal bones re pres ented u monied blocks, ah 
tef^ from csbKal U> radocs other forma 

In the section bent tbe abdomen the Ingmnil 
canal 11 Llened to a channel whose roof coemsts ^ 
J arcadea cootnbnled by tbe uiUmlaar slL it 0 
pofnled out, strikdfigly, that tbe bdnruln * ] vfat^ 

U^laigeiy aiUu the linrax cage (bees use of helgit 

of (baphrigm) and within tbe pelvic bowl, tbe hw 
(a described as icacmbfing an obfong biock tha n- 
testina with its mesentery the kklney* with ihA 
rctropentooeal stratum are likened t 3 paga ef 
book, compartliTtiy morabU after disaection. 

In the seetJoo deaUng aiih tbe anstemy “ 
lowTT nmb ccanptei anatemy b again wmpfi£« ^ 
companso with commo oblecl* the rpace a the 
femoral triangle, 1 th iu cononuatloo u adebetw 
canal i* likened to fanne) Uh a long fp»t the 
ndght-bcamig points of tbe foot mgg^ the tup- 
poiU r e mcchaniim of tnpod. Tba chapter cea- 
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tains tables of muscle action groups and time tables 
of cplph^ seal development 

The section on thoracic anatomi, in addition to 
dealing with the regular segregated items, discusses 
such \ancd general topics as posture, alteration in 
form of the bronchial tree, development of the heart 
and great arteries 

The section on the anatom) of the head and neck 
IS, like the preceding sections, replete with diagram- 
matic figures Some of these are craptic and would 
require an cxpenenccd student’s knowledge for full 
understanding Others arc better representations of 
dissections or of gross sections, and are, tlicreforc, 
distincth helpful 

Professor Grant's Method of Anatom\ resembles a 
manual more closcla than it docs ana other ta pc of 
treatise, but it differs from the standard manual in 
presenting concepts supcrabundantla It is not a 
textbook of the regular sa stcmatic order, the bulk of 
its content being arranged upon a regional basis 
The aolume is not a substitute for an atlas, since the 
draaaings arc diagrammatic, it is not a dissector’s 
guide, but IS now accompanied b> a small companion 
aolume aahich seracs the student in the latter ca- 
pacit) 

This book, aahich is essentially a manual of re 
gional anatom) filled with concepts, is unique in its 
attempt to teach anatomv in such a waa that under- 
l)ang pnnciples, rather than mere facts, are made its 
chief content Certain!) only a gifted teacher could 
formulate as many aaluablc notions as Professor 
Grant has included in his aolume IIis experience 
has allowed him to furnish some of the cleverest 
bits of description )ct encountered in anatomical 
writings But in the commendable desire to clanfy 
and to simplif) , some important detads of anatomy 
are omitted, simplification becomes so demanding 
that what remains of fundamental description is 
actually quite “traditional ’’ 

Professor Grant’s provocatiae a’olumc could 
scarcely replace an) regular part of the student’s 
anatomical library, but it could, with great profit, be 
added to such a library Tor the graduate student 
Its content would be inspiring, the surgical anatomist 
could profitably cmplot it as a source book for lecture 
material, and it would carr) the )oung teacher 
glowingl) through those beginning )ears which, cus 
tomaril) , arc depressing!) didactic Barry Anson 

T he author of The Injured Back and Its Treat 
nteiiT docs not claim that the content of this 
book is new Tor those who have kept abreast of 
modem de\ clopments in trauma and diseases of the 
spine. It is intended as a compilation of modem con- 
cepts in this field and as a bibliographv in which all 
important related work is made available Tor 
those whose attitude toward back pain is one of fear 
and helplessness, a complete and concise course in 
the anatomy, pathology, physiology, diagnosis, and 
treatment of any related condition is available Tor 

‘The Iniueeo Hack and Its Treaiuent Edited by John D Ellis 
M D Springfield III and Baltimore Aid Charles C Thomtu 1940 


the practitioner who for the first time sees the pa- 
tient with a lesion of the spine or its related struc- 
tures, the chapter on the routine examination of the 
back should prove most valuable, for it is the guide 
bv which he mat evaluate the patient’s complaints, 
discard the irrelevant, and localize those factors 
pla)ing a major r61c in the clinical picture The 
editor has wisel) refrained from accentuating those 
lesions which arc amenable to operative manage- 
ment alone The prolapsed mtcrvmrtcbral disc and 
other causes of cord and nerve compression are 
discussed but with the reserve warranted by their 
relative mfrequenev 

This book has been published at an opportune 
time It IS alone in the field and is a “must’’ number 
for the medical librar)' J K Stvck. 

N ot onl) have Lowslc) and Kerwin* amplified 
and enlarged their original textbook on urologv 
to a two volume work but the) hav'e succeeded in 
compiling one of the most comprehensive and valu- 
able editions on this subject which has appeared in 
recent vears While the book is written primarily 
for the medical student, the general practitioner, and 
the general surgeon, it also provides a completely 
up to date reference work for the trained urologist 
General diagnostic procedures, with special 
emphasis on their practical value, arc considered in 
great detail in the carl) text Roentgenography of 
the genito-urinarv tract is ndcquatd) considered 
and well illustrated 1 his is followed bv an excellent 
chapter on anesthesia in urolog) Embr)ologv, 
anatomv , anomalies, and phv siology of each division 
of the male gcnito urinarv, and the female urinary, 
organs arc full) described before injuries and dis- 
eases are discussed Ihc most outstanding feature 
of this work IS the ver) complete consideration of 
treatment of all urologic diseases and anomalies 
The excellence of the illustrations by Didusch clari- 
fies each surgical procedure, making the work an 
atlas of urologic surger) in addition to the text A 
full and complete bibliography is appended to each 
chapter 

This work can be most heartily recommended, 
not onl) as a textbook, but as a suitable reference 
which covers the entire field of modern urology 

Vincent J O’Conor 

I N the latest revision of their book about diseases 
of infancy and childhood, Drs Holt and Mc- 
Intosh’ acknowledge the inability of any one or two 
authors to write with authority on such a broad 
specialty as pediatrics Increasing specialization 
within the pediatric field has enabled investigators 
to acquire information and experience which it is 
impossible for the general pediatrician to obtain 

•Clinical Urology By Osnald Smimcy Lom-sIct A B AI D 
TAGS and Thomas Joseph Kinvin M A , M S M D , F A C S 
Vols I and 2 Baltimore The T^lfHams & U ilUns Co 1040 
•Holt s Diseases or Infancy and CniLDnooD A Textbook for 
THE Use OF Students and Practitionebs By the late L Emmett 
HoU M D and John Howland M D Revised by L Emmett Holt 
Jr MD and Rustm McIntosh M D jithed New \ orh and Lon 
don D Appleton Century Co 1940 
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On this trcoc t tli «ritm hare mUtirA tbc tld 
of Krtne tHrtj of Ihcfr coUctfon « M bjm colUbo- 
ntcd In crrtain icAt ra of tb« «crrk. BjrtUtnxutt 
tbe utbors have beta ahle to mjtntaln oniformitf 
o( tt>U and T^rcKaUJioex, and t Uk ntw tha^ to 
tai.e adraota^ of the ipedal of aorteta In 

•ome partlcnk booch of pedlatzka. 

The rcaolt b tertbook which nracsta la ad 
mlrabfe fashioo the m e a tUi ol picaent dar 
pediatric knoaledfe. Swctal acctlooa of iLc book 
La t b«n enlirclj rewiittciL and otben eaUmlvdy 
rriacd and wlaiftd to bnn| the nb^eex mattn 
dp to date. 

Thb book can be hoirtlly ncocniaeoded both t 
•todenta and pact] tkmm. Szuizt Coao^ 


' I UE Tcitnna PkyticUo ^ Utt Fttu by WfaMlk. 

J- coai pib lat a miodat lao paxei, U packed altn 
wcU ] peered and tabulated l^ormaiioo 
ftrictiy on tba title. Itco m In coorideiabta deuU 
fpch mattm u ibe fanetkm of tbe fetal drcolatloo 
blood, rcfpfiatlQQ, difearioe, efhnlnattcui, eedo- 
crinei, the aesroenaacalax ijatem, and leiaadop. 

The obnoua dlfficahica entailed In tbe limatl(a 
rioo of nch fetal fgncriocB hadt the tabiect cutter 
to a great xtenb Yet It waa attaabhlag to ca>e not 


'?rrwta«T m tn Firr*. Oaian 
^ruT*l f ■ ' 


Intimatefy aaaocJated ultb inch rweairh. t fiod 
bow msch practical knowledga b actnaHy at 
T^ author has gathered tofetber kb nmtenal la a 
coeebe aiMl logical manner has axlded t Ukkea 

cocalderahU namber of otrerratlocis, aad has &t. 
csesed coDtrormial points { a coostialDed and ra- 
OghteuDg manner At the tame itnw tbt booL 
makei Istereslisg reading and b not rtHted. IQi b 
a thselr nbject which together altk riitrfhr 
OQ fetal patholoc aboold speed the rimi» whet 
ahall ccusder a £ifsosb of death froo prematortty 
entutly Inadec^te Mere Inlcrmtllaci of tka sort 
ahocld help the pediatrist to ondetstaod better and 
to treat more enccesafully many pe rJlniw 

of the nraly bom, inch as as^yib and cyanotic 
attacks. 

In erne respect, b<7ae>TT the rrrkaer fooad Uai- 
aeif nnmlilWd. At tbe end of each chapter be fch 
agreatcnricaltyt knowjostwhatD WlncOetboD^ 
aboot tbe practical impfaotloes of Us remi^ 
Thb fceQng b mentloMdaot t all In crltldnn, bet 
I iha hof* that latore etfitleias may be enriched by 
hb icascoed Judg me nt oo the many qiestlcBS vhka 
coepe t mind. Thb sort of combuoa bet res re- 
•earch and dinlol seeds b n o wfaae mcra fret b l 
than in tha ran t4 the prasaniia and aewly beta 
lofant. Thb eofatmo ahpold ba readag lor 

pediatTbu u eH as foe itodenb and laeatifitoo 
la tha field. C. Aesenoe Aueex. 


CORRESPONDENCE 


RADICAL CURE 07 HA-DROCELE BA 
EXCISION OF SEROIJS LAATR OF SAC 

T tla £(fitor In tbe bane of SoaociT C«a 
couwT A«) OafTTTaica for AnoL o«o, isew 
tfoo for the radical core of hydrocele by er 
of the seroos byer of tbe sac b described by 
Hugh \onng, of BalUraore. 

I hart been doing thb opmtsoa in Madras and 
cow in l>Ibi lot ahoot six yean. It b the remtina 


radkal opentlofi hlch I have practised pdtaaikl 
( my stndnts for that time. 1 am rare Dr Yoostg 
tn ^ ULtenated to know thb and t the same tine 
cxcBK the bbcTty hxh I take in polstlag It oot I 
do so In no crltl^ spirit remetnberisf thst beto>w 
rhage probably drtrv me t get dow t tbe ser« 
layer II M Csmxaux. 

LL Cli, luDan Mtdxal Smfes 

Ddlii,lQdb 
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AN essential feature of the shock syn- 
/\ drome is a disparity between the 
r \ amount of circulatmg blood and the 
^ size of the vascular bed (i, 5, 14, 17) 
In traumatic shock, this dispanty is the result 
of a marked reduction of the blood volume as 
a result of a loss of fluid from the circulation 
mto the tissues However, except m mstances 
of frank hemorrhage, there is stfll considerable 
disagreement as to the actual site of this loss 
of fluid Some mvestigators mamtain that it 
is largely confined to the site of injury whereas 
others hold that, as a consequence of general- 
ized capiUaty injurj^ there is a stasis of fluid 
and loss of plasma throughout the bodv, par- 
ticularly marked m the splanchnic area In 
the present study an attempt is made to throw 
further light on this problem by correlatmg 
more closely the physiological with the patho- 
logical changes m traumatic shock 

In keeping with the concept of generalized 
capillary mjury as a pmcipal factor m the 
shock sjmdrome are the extensive studies of 
Moon and his assoaates on the pathological 
changes m shock (i 1-14) These mvestigators 
find as an invariable accompannnent of shock, 


regardlessof cause, “marked diffuse congestion 
of the capillanes and venules m visceral areas, 
especially the lungs, liver, kidneys, and the 
serous and mucous surfaces, edema, effusions 
into serous cavities and capillary hemorrhages ” 
(12) The pathological changes are mter- 
preted as evidence that the marked reduction 
of the blood volume is due to a loss of plasma 
and stasis of fluid throughout the viscera, par- 
ticularly in the lungs, hver, and gastro-mtes- 
tinal tract Moon’s mvestigations have done 
much to revive the theory of a traumatic 
toxemia m shock and are considered to be 
evidence against the idea of Blalock and oth- 
ers that m traumatic shock loss of fluid at the 
site of mjury is a prmcipal factor m the reduc- 
tion of the blood volume (2, 3, 4, 9, 10, 15, 16) 
Although Moon’s observations clearly dem- 
onstrated that certain pathological changes 
may accompany shock, the causal relationship 
between these changes and the reduction of 
the blood volume was not shown It seemed 
possible that m traumatic shock the primary 
mechanism was a loss of fluid, not blood, at 
the site of mjury with an mitial reduction of 
the blood volume, and that the generalized 
capiUaiyi change was a phenomenon second- 
ary to lie reduction of the blood volume To 
determme this pomt, traumatic shock was 
823 
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produced In tmroil* ii>d complele jmtlwlogl 
caJ examination erf the viactra was made lO 
different animala at i-arvmg miervab during 
the dcrekipCQcnt erf the ibock fj-ndrorae a* 
c%'idcnci:d bv dcterraxnatkKi of the Wood aW 
umt plaama N'Dlome hematocrit and bk>od 
prcaaure 

EXmniECTAL PSOCEDCUr 
The eipenmentaJ procedure wts as follows 
Large rooDgrel dogs weig h i ng between i8 ana 
i8 kflogrami, were used in aB the eiperi 


menta. Shod, was induced either In sevei 
boms or b\ trauma to the left hind hmb ^ 
mail were aBowed water but no food for s 
hours before the aperimenL Anesthesia ws 
induced b\ tbe intravenous infection of k 
diuro pentobarbital !q doaes of 33 tmTOgr^ 
per Idkitpam of bod) weight and maintaiiw 
t\ imall suppleroentar) ln}ectiocis tbroagbrw 
the eipcnmental period Deteniunations 0 
the Wood pressure pulse reipualioci, bemato 
ent, and total bio^ ■oSames wen 

made before and at I'arjdng Intenwls after th 
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1 IK 1 The cour>;c of the clintiKe*; in hcrmlocnl, blood pressure, 
])la‘:ma and total blood \olumcs in an animal following "levcrc thermal 
trauma 



injun' The plasma and blood volumes were 
determined b\ the direct method of Gibson 
and Evans The blood pressure i\as recorded 
on a Hansard ka mograph ba means of a can- 
nula m the nght femoral artera' Three ani- 
mals aaere subjected to mechanical trauma to 
the left hind limb, administered with a hcaa'j' 
padded hammer in such a manner as to aa’oid 
fracturing bones or rupturing large blood a^es- 
sels Nine animals were subjected to thermal 
trauma ba' means of a Bunsen burner applied 
for periods of 5 to 20 minutes to shaa'en areas 
over the thorax and abdomen, constituting 
approximately one-third of the surface area of 
the animal’s body As soon as the expenment 
was terminated, a complete postmortem ex- 
amination was performed and sections of the 
thoracic and abdominal nscera were taken for 
microscopic study From all but 3 of the ani- 
mals (Exp 12, 17, 18) the spleen was remox'ed 
several weeks before the experiment This was 
done because previous observations indicated 
that shock could be produced more readily 
and more uniformly m the splenectomized 
dog (10) 

Since the changes m the hematocrit, blood 
pressure, plasma, and total blood volume were 
quite umform (Table I), one of the experi- 
ments is illustrative (Fig i) It will be noted 
that Within a few hours of the injury there is 
marked hemoconcentration Although the 
plasma blood volume is reduced to nearly 
two-thirds of its onginal total, the blood pres- 
sure is mamtained well above so called “shock 


Icx'els ’’ At this earlj stage of shock, w'hen the 
blood volume was markedh’- reduced but the 
blood pressure was w'cll maintained, the ex- 
penment W'as terminated in 5 instances (Exp 
II, 12, 16, 17, 18) bv the injection of a lethal 
dose of the anesthetic The course of an ex- 
penment which was so terminated is shown in 
Figure 2 This animal was subjected to re- 
peated trauma to the left hind limb The rise 
in the hematocrit is an indication of shock 
rather than hemorrhage The details of one 
expenment in which the animal was sacnficed 
in the earl) stages of shock arc shown m 
Table II 
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Tig 2 The course of the changes in hematoent, blood 
pressure, plasma, and total blood volume lolloping me 
chanical trauma to the left hind lunb The expenment w as 
termmated by a lethal dose of the anesthetic The viscera 
of this animal are shown in Figure s 
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THE PATnOLOO\ OT EAil-Y gBOCK 

Autopfv ol ucdficed in Uw cnii> 

•tign of tbock rrvenlnl m&ricd kxi of plaimn 
and fluid at the ilte of injury but little or no 
rv’ideTKS of generallittl cipilljuT Injury or Ion 
of fluid in the \-i»ceral area (FIga. j 4 , j) 
Greta m^jedlon of the >TK*rm ibowed no ng 
Di&cant A'ariation from the normal There 
wu DO free fluid in the pleural or pedtoneal 
cavltKs and the »ctoui lurfacet were dr> 
The heart appeared normal gronli and cod 
tamed a moderate amount of li»d- The 
lung* were a light plnkiih j-dknr and were drj 
■rwj crepitant throughout The liver and kid 
De\-* tbowed do gro** variaUoo from the nor 
mwl The ifJeai In the 3 inimalt in which It 
had not ranerved prior to the aped 
ment, wa* contracted and firm. The cut aur 
face was dn and little pulp amid be acraped 
oS with a kiufe- The gaitro-intmtinal trad 
waa often pale contracted and bcheniic in 
appearance (Fig 4 ! There waa no inercaae 
pieient In the weight of the hmga, the liver or 
the kidDeji, 


Hlatologfcali) theae obaervationa aere tub- 
atantiated. In the lung (Rg 6 ) there waa » 
edema, otravaaatJoQ 0 / red blood ceili or leu 
cocytcajOr marked engorgement 0 / the alveo- 
lar la acatle^ arcaa there was 

alight dilaUtion of capillaries aod occaafonallr 
polyrnorphonudear leucoevtk Infillratlan of 
the btoitJliaJ tissue was found a change 
which waa quite marked in the late atagea of 
•hock. The liver ebowed 00 dgmficant van* 
tlon from normal (Fig 7 ) Thm waa 00 eo 
goigement of the sinuaotda, Dcoraia of the 
cord ceila capfUarv henorihage or edema. A 
moderate number of the cord celli cootafned 
fat droplet*. The gaatro 4 ntciUail tract was 
singularl) free from edema, congeatioo *ub- 
macosal hemoTTbagea, or engorgement of the 
serosal vcssela. There waa do groa* or rotoo- 
KOpfe cDogcation of the mesentef) The mn 
a> 5 a of the gaatrodnteatmal tract waa wdl 
preserved (Fig 8 ) Thus, in the mitkl rtsge 
of shock tli chan^ m the vnetra were more 
suggesth’e of hetoorrhage than of what hat 
been described at being OTlcal of shock. The 
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I ig ^ Photograph o( the Mscen of an animal 4 hours 
after thermal trauma The lungs were prevented from col 
lapsing bj clamping off the trachea before opening the 
chest There is no visceral congestion or effusion of fluid 
into serous cav lUcs The omentum is bloodless, and small 
bow el IS pale and contracted The Spleen had been remov cd 

kidney was an exception Although the ex- 
treme degrees of congestion desenbed by 
Moon w'ere not observed, there w'as slight 
h^Tiercmia and congestion of the glomerular 
capillanes even in the earljr stages of shock 
This was particularly staking after thermal 
trauma, a finding which w'as in keeping with 
the fact that gross hematuria was commonly 
observed within a short time of the injury 
The adrenals showed no staking vaaation 
from the normal on gross examination, but 
nucroscopically there was hyperemia of the 
capillaaes and an infiltration of polymorpho- 
nuclear leucocytes in the zona fasciculata 
These changes were not marked but were pres- 
ent m all the dogs of the seaes They devel- 
oped before there was evidence of generalized 
capillary congestion and engorgement of ves- 



Tig 4 Photograph of the viscera of an animal 5 hours 
after thermal trauma Note that after the chest has been 
opened the lungs are complctel> collapsed against the chest 
wall There is no congestion or edema of the lungs present 
nor IS there any effusion into the pleural cavaUes (Exp 
12) 

sels throughout the viscera In fact, at this 
stage the adjacent zona glomerulosa, zona 
reticularis, and medulla of the adrenal ap- 
peared quite normal despite the pathological 
changes in the zona fasaculata In a previous 
study It was shown that these changes de- 
velop in the transplanted adrenal gland and 
hence are not of neurogenic origin (7) 

The slight hj'peremia of the pulmonary cap- 
illaaes, the occasional infiltration of the inter- 
stitial tissue of the lung with polymorphonu- 
clear leucocytes, the renal and the adrenal 
changes are interpreted as evidence that, un- 
der the conditions of our experiments, there 
are slight systemic tissue dianges in early 
shock The possible relation of these changes 
to the use of sodium pentobarbital as the anes- 
thetic will be discussed later However, re- 



838 


SURGER'i G\'\*ECOLOG\ AXD OBSTETRICS 



Flf 5 rtetocrcph W rMcm ol u 4 boon 

tfter tnoa tc tbe Wt hW hah TV in* pprucnft 
c4 Ok riicer* M oot aaliLf iVt •» (oUm ct( bctnofrhafr 
That tha -" p™! *■ m tbock h thn hr IV rV fai bt ci »- 
tncrtt (Flj ) 

ganUcM of caaf tboe palhologicsl chan^ 
are not Riffident {0 account for the marked 
reductioD of the blood volume, lIoreoTer ai 
arfll be iboini later the> cao be produced 
without a redaction of the blood TOlunw. Its 
jigraficanl, tlrereforc that at thh eari> »Uge 
of thock there wa» crteoslvc awellmg edema, 
and extravasation ot flrdd at the rite oi hi)ur\ 
Furthennorc, previoui observitioai indicated 
that the calcuUted gain In fltdd content of the 
injured area <do*eiv approximated the rcduc 
tkm of the blood rolume (10) It is rondoded 
that under the oondlboni of theie e^pen- 
menti the pnnapal lo» of flutd in the eariy 
atagrtof tfanmaticihocklsat the riteofbjurv 

mt PATHOLOGY or late ifock 
In the dpcrimenli fNoi. 5 6 7 8 0* 10 *9) 
m which the anunali were allowed to •ur\’hT 


for longer perioda of time— 6 to 11 hourx—w 
untn death occurred a *omnrhat dtHcrent 
pathological picture waa found. It b impor 
taot to emphaitie that inaxmoefa ai ihock dc 
penda upon the reaction of differwl anmuli 
to a variet) of rtimuh, atandardization of cr 
perimental »hock U difficult, and therefore the 
time factor in these experunenti b not an 
absolute one Certain animals tkn-elop the 
patbologka] change* 0/ late ihock ui a sbortef 
time than others. In general however the 
k>ogef the a annals mrvaved the more striking 
were the gc n er a lited tfwuc chanra. The ex 
tmne dcgTTt* of generaliied cap^t) Injory 
v’bctrml congestion and effusion Into serous 
cavities described b\ Moon were not foimd In 
anj 0/ these expenmenti. Henrtver mlcro- 
scopkallN there was a definite change in that 
ebrectiOD and in leas aente experiments abdi 
pensiitted the animals to aunivc for longer 
perwds of time the ebangea might bccoaie 
more marked The details of ooe experiment 
la wbkh the animal wsi taoificed in the later 
•tage* of abod are presented herein In Table 
HL 
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Gross examination of the viscera in the late 
stages of shock, after compensation had failed 
and the blood pressure had fallen, showed 
patchy areas of purplish discoloration in the 
lungs, particularly m the lower lobes Micro- 
scopically (Fig 9) there was engorgement of 
the alveolar capillanes, extravasation of cells 
and fluid into the alveolar spaces, and infiltra- 
tion of the interstitial tissues with polymor- 
phonuclear leucocytes No micro-organisms 
were demonstrated In the gastro-intestinal 
tract there were varying degrees of hyperemia, 
submucosal hemorrhages, and occasionally 
ulcerations m the duodenum or jejunum The 
mucosa was frequently poorly preserved and 
the small vessels of the bowel were markedly 
congested (Fig 10, ii) The liver was deep 
purplish red, and the cut surface was soft and 
fnable Fluid and blood oozed from it when 
it was sectioned On microscopic examination 
there was found dilatation and engorgement 
of capillanes, congestion of the sinusoids with 
red blood cells, and degenerative changes in 
the cord cells (Fig 12) The kidneys appeared 
normal m size On section, the demarcation of 
cortex and medulla was present, but the organ 
was deep purple, and a considerable amount of 



rig 7 Photomicrograph of the h\cr of an animal 4 
hours after thermal trauma There is a moderate number 
of fat droplets in the cord cells There is no striking \ana 
tion from the normal Hemotoa) Im-cosm stain X42S 



Fig 8 Photomicrograph of the ;cjunuro of an animal 4 
hours after thermal trauma The epithelium is nell pre 
seracd There is no congestion, edema, or capillary hyper- 
emia Heraotoaylm-eosin stain X42S 

blood oozed from the cut surface Microscopi- 
cally, there was marked congestion of the 
glomerular capillanes, degenerative changes 
in the tubules, and extravasation of cells and 
engorgement of capillanes in the medulla 
The adrenals were pale white, but on sec- 
tion the cortex showed a reddish colored radial 
streaking as a result of hemorrhages Micro- 
scopically there was swelhng of the cortical 
cells m the zona fasciculata and a heav} in- 
filtration of polymorphonuclear leucocjTes 
These changes vere most marked in the zona 
fasciculata but to a lesser extent involved the 
zona reticulans and, in a few instances, the 
zona glomerulosa There v as also congestion 
and dilatation of the small vessels in both the 
cortex and medulla with occasional areas of 
hemorrhage The significance of these changes 
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for longer period* of tiroe— 6 to n bou:»— or 
until death occurred a *omewtat dUTcreEt 
pathological picture va* found It U impor 
tant to emphiiiie that inaanuch as ibock de 
pendi upon the reaction of different inmi.u 
to a variety of stimuli standardoatioo of er 
perimental shock b diflkult, and therefore the 
time factor m tbeae crpcnmenti b not an 
absolute one. Certain an imal* derdop the 
pathological changes of late shock In a shorter 
time than others. In gencraJ benrever the 
longer the anunals survivTd the more striking 
were the generalned tissue changa. The a 
treme degree* of genenliicd capiUaiy Injur) 
\TsceraJ congestion and effuaic« Into serous 
cavitlea described b\ Moon were not found In 
an) of these experiments. However micro- 
Bcopicallv there was a definite change m that 
dneclioo and in leas acute experiments which 
pennilted the inimils to survH-e for longer 
j period* of dme the changes might bcc oro 
«j more maikeri The detail* of one expernnent 
in which the animal wia sacrificed b the lato 
stage* of shock are pie s epted herrin b Table 
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TABLE m -PROTOCOL ANUIAL No 204-38 EXPERIMENT 9 WEIGHT 22 5 KILOGRAMS 


Time 

Blood 

pressure 

Pulse 

Resplra 

tioas 

Total 

blood 

\*olume 

Plasma 

volume 

Hcmat 

oent 

1 Remarks 

7^0 ajn 

160 

i6o 

g 


1 

! 

1 

1 

1 

1 Sodium pentobarbital 35 can injected intravenous^ 
Abdomen chest, and fiamks sha\ed Cannula inserted m 
right femoral artery Catheter inserted In bladder Left 
jugular vein exposed to facilitate taking samples of blood 

8 50 a.m 

150 

164 

8 

1 igoo c.cm 

logo 

47 


g 15 ajn 







Cannula washed out. 

g a m 

rn' 



1 



Thermal trauma to both sides of body for 10 minutes 

g 3* a m 

i 

164 

10 




Sodium pentobarbital 3 c cm at 10 07 a jn 

10 IS a m 

160 


HHi 




Washed out cannula 

10 25 ojh 

160 

198 1 






II 10 ajn 

160 

iSo 

20 




Washed out cannula 

la 00 a.m 






1 

30 can dark, bloody unne aspirated from bladder 

I 07 p m 

160 

aoo 

20 

1600 c.cm 

goo 

57 


a 36 p m 

150 

aio 

20 





3 18 pjn 

ISO 

200 

20 





3 30 P m 







Washed out cannula 

4 15 P ra 

130 

210 

26 

144s can 

67s 

57 


6 IS p m 







Amraa! sacrificed by mtra\enouB injection of 10 can of 
sodium pentobarbital 


Pa^ol^cal exanuoatioD disclosed extensive loss of fluid at the site of injuiy Cross ciaxmnatJon of the viscera showed no striking e%ndeDce of 
pencralized capillary Injury but on microscopic cxanunation the changes described in detail m the tcit were e\ndent 


PENTOBARBITAL SODIUM ANESTHESIA AND 
THE PATHOLOGICAL CHANGES IN SHOCK 

It may be argued that sodium pentobarbital 
IS shock produang and that the reduction of 
the blood volume and the pathological changes 
encountered m these experiments are the re- 
sult of using this agent as an anesthetic There 
is no doubt that repeated and prolonged use 
of the barbiturates produces capiUary damage 
(12) The fact that this agent was used as the 
anesthetic and that in the early stages of 
shock httle or no evidence of generalized cap- 
lUarjf injury was found strengthens our con- 
tention that the mitial reduction of the blood 
volume is due prmcipally to a loss of fluid at 
the site of injury In the late stages of shock 
the use of sodium pentobarbital probably 
plays a rble in the development of generalized 
capillary mjury, and the degree of shock is 
probably more severe than would be encoun- 
tered from the mjury alone 

However, control experiments have shown 
that the anesthetic is not the pnncipal factor 
in the production of either the pathological 
changes or the lowered blood volume Four 
dogs were subjected to sodium pentobarbital 


anesthesia alone for penods of 4 to 16 hours 
The physiological changes produced by this 
agent m a period of 7 hours are shown m Fig- 
ure 13 Note that there is shght hemoconcen- 
tration and an mcrease m the total blood vol- 
ume, but the plasma volume remams remark- 
ably constant throughout the experimental 
penod The increase m the red cell volume is 
probably due to contraction of the spleen 
(10) Pathological examination of animals 
subjected to the anesthetic alone disclosed, in 
the early stages, that is, within 3 to 4 hours, 
comparatively httle vanation from the nor- 
mal There was moderate congestion of small 
and medium sized arteries and vems, and the 
mtestmes in two of the expenments had a 
somewhat dusky hue The appearance of the 
bowel contrasted markedly with that seen fol- 
lowing trauma On microscopic exammation 
there was found slight dilatation of vessels 
in the lungs, kidneys, and adrenals, and m 
the last mentioned a light infiltration of the 
zona reticularis wnth polymorphonuclear leu- 
cocytes This was much less than that seen 
m the early stage of shock In other words, 
the combmation of the anesthetic and trauma 
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than are red blood cells This would seem to 
be the principal factor m uutiatmg the reduc- 
tion of the blood volume and the hemoconcen- 
tration In the late stages of traumatic shock, 
either as a consequence of prolonged ischemia, 
adrenal msufficiency, the absorption of hypo- 
thetical toxins or factors not yet considered, 
there develops generalized capillary mjury 
and loss of fluid throughout the viscera, par- 
ticularly marked m the lungs, hver, kidnej's, 
and gastro-mtestmal tract Thus, the final 
pathological picture is quite similar to that 
seen foUowmg poisoning, mfection, anaphylac- 
tic shock, and other states m which capillary 
injury occurs 

If the late changes of traumatic shock are 
due solely to ischemia as a compensatory reac- 
tion to the reduced blood volume, it should be 
possible to prevent them by maintammg the 
blood volume at normal hmits throughout the 
experunental penod This has been accom- 
plished in a study of replacement therapy in 
experimental shock The results wfll be re- 
ported in detail in a later publication (6) It 
can be bnefly stated here, however, that 
plasma appears to be the most effective form 
of fluid replacement in traumatic shock, not 
only in restonng the blood volume to normal 
but also in amelioratmg the late pathological 
changes of shock 

SUililARX 

Under the conditions of these expenments 
in v hich shock has been produced by thermal 
and mechanical trauma the pnnapal factor in 
initiating the reduction of the blood volume is, 
as Blalock has long maintained, a loss of fluid 
at the site of injury In late traumatic shock 
there is pathological exudence of generalized 
capillarv injuiy^ and loss of fluid throughout 


the viscera This appears to be a secondary 
rather than a primary phenomenon 

The authors are indebted to Dr OniUe Bailej , depart- 
ment of pathologx , Harvard ^fedical School, for the photo- 
micrographs 
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iP illjll i)f 


Fu ). Tbi none ol tli« diAin b ibe tm » i u ul t 
Unod pnutirc. pbsia, ud totU Utud obiM 
tbe tdinbliLratne al BscOsn patofaiirbtu) — t mfm pef 

kff cd todr waiffat There b WcncawatrUtAis b kcrp- 
lof Ob tM locTOtM in tW tool bbod Toisne but DO re 
dtictxe d the pbcDt mton^ The locrota* b iba red 
TtiUiD* b da* to rrmtrtctbp d the ^detn 

prodoced mort strCIdzi^ dumgea la the tdreatl 
tbaa wu obeerved after the aneathetk aka>e. 
The gajtro4QteatlQal tract and liver ahoved 
no Ti^tuci froiQ the oormal After Vnger 
admlnbtratkn of the aodnim pentobarbit^ 
8 to Id b our a, the changes b the luoga, kid 
oeyi and adrenals were more striking but 
tbae was still do evidence of geaeralued 
Qlarj injui> b the other \-iicenL ^ith large 
doses <n-cr a suffideotiy long period of thne 
the late changes of sho^ can be produced by 
the barbiturates as well as by a Taricty of 
other tone agents (la) 

It Is condoded under the conditloos of 
these experiments the use of sodium pcotobar 
bital as the anesthetic pla)'s no cgnlnaint idle 
b the early and marked rrfuction of the blood 
volume that the anesthetic alone is capable 
of produong pathological changes b the adre 
pall, lunp luxl kidney's sbiilar to those de 
scribed Irat that these changes arc less marked 
tVfn those observed when the anesthetic is 
foflenred br mechanical or thermal traoma 
that the changes m the gastro-mtestinal tract 
are not attributable to the anesthetic la the 
doses used as they were not observed b the 
control eipcnments and finally that sbcc it 
b a tone agent and known to cause capDlaij 
damage the edminlitration of sodlam pento- 
barbital probabh accentuates the late patbo- 


Jogkal changes which ha\-c beta observed b 
these experiments. 

However the un. of sodium pajtoharti- 
tal doo not alter the principal CDQtentfcx rf 
thb study namely that b the esriv stign 
of tnunnatlc shock there b comparathriy 
little evidcace of geoertUxed capdary bjtirv 
whereas there u obviooi and marked kwi ci 
fluid al the site of bjurj 

EVALUATION or ITDirf 

Although It b generallN accepted thal a re 
ductwn of the effective blood volume u a cm 
stant finding b shock, the physiolciflal sod 
pathological roechanbmi which thb b 
brought about are dependent largely npoa 
the caesatrve (actors, and hence may dulei 
widdy Shock ina\ ^us be repirded as the 
end result of a variety of pathologica] sod 
physioioglca] processes. Thus b tnaphybe 
Uc shock, cTTtab forms of pedsomn^ faifec 
tfam, tod hlstamme btoercatioa it u lukely 
that the primary mechanlBn Is gesershitd 
capQlarv b^nry This not only beretscs the 
sitt of the vascular bed, thus bnn^og aboat a 
rektl\T reduction of the effective biood vtA- 
ume but eventually as a consecpieoce of loss 
of fluid and plasma throu^ut the viscera, 
produces an actoal reriuctron of the blood vol- 
ume with hemocoocEatmloiL Histological 
studies b this form of shock ^c^'eal e\idieocc 
of lou of fluid and cells throughout the vis- 
cera (is) On the other hand, in shock due to 
baDOrrhage the primary mechanism b a Joo 
of whole blood from the drculatkm There a 
a compensatory \'asocDQStrictkaL Postmor 
tem examinatioa dlsdoics only gcneiahied 
Ischemia of the viscera. If death b not fanmc 
dlate, bo we r e i and the animal b kept fa « 
state of shock 1^ repeated sraaD banorrhages, 
eventually as Blalock (4) has shown, there b 
evidence of generalized capfUarj lojoiy and 
Vm of fluWa b the viscera. This gencrslised 
capiUarv bjury may be the result of pro- 
longed vasoccestne^n with consequent b- 
ch^ma of the \isceia. 

The present study Indicates that b Iran 
malic shock the early phyajologicil and patho- 
iogicaJ i TWfhwnkmt trc similar to those fa 
resultrag from hemorrhage except that 
fluid and plasma are lost b higher prc^jortl* 
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TABLE I -WATER BALANCE DATA AND McCLURE ALDRICH TEST FOR SUBJECT J N 


Date 

1935 

Body weight 
gm 

Total 

a\Tiilable 

water 

intake 

gm 

Total 

water 

output 

gm 

\\ ntcr 
balance 
gm 

Hematocrit 
Per cent 

Blood 

specific 

gra\dtj 

JIcCIure Aldnch 
test rain 

Arm 

Leg 

final 3 dajs of 
preliminao period 
Feb 24 

71373 

3780 

2406 

-1-374 

47 96 

I 057s 

63 

6S 

Feb 35 

71378 

2536 

3336 

10 

48 so 

I 0598 

58 

6S 

Dehydration penod 
Feb 6 

71738 

683 

1833 

— ii6s 

48 81 

1 0601 

S8 

70 

Feb 27 

70385 

62s 

1685 1 

1060 

SO 14 

I 0623 

7S 

61 

Feb 38 

69588 

641 

184s 

1204 

30 81 

I 0631 

96 

84 

Mar 1 

68303 ”SS 1779 —^34 

(Total ncgati\e water balance for 4 de>'s 4053) 

50 63 

I 0652 ' 

66 

1 

114 

Rcco\cr> period 

Mar a 

6780a 

6gi7 

2404 

-f4Sl3 

4931 

I 0604 

62 

9S 

Mar 3 

73144 

2409 

3756 

—757 

47 18 

I 0603 

80 

g6 

Mar 4 

713SS 

3327 

203* 

-f306 

48 01 

I 0619 

los 

iig 


pylonc obstruction due to gastric caranoma 
For 2 weeks previous to his admission there 
had been some vomiting and roentgen-ray ex- 
amination showed a fair degree of p3donc ob- 
struction Clinically he showed signs of mild 
dehydration and loss of weight In this case 
the test showed a shortened disappearance 
time witli the rmld dehydration and an in- 
crease toward normal as fluids were provided 
This IS preasely the finding one would exfiect 
if the test was a good indicator of the state of 
hydration, as suggested by Hopps and Chns- 


topher However, this was not found to be a 
constant feature in anv of the other cases ex- 
amined 

Table V shows the data for patient C B 
who had a cholecystectomj'^ and choledo- 
chostomj’’ for a common duct stone with ob- 
structive jaundice Her postoperative course 
was essentially uneventful, the jaundice 
cleared completely and her general condition 
was good at the time the test n as started on 
January 4, the nineteenth postoperative day 
This patient was allowed to dehj'^drate for the 


TABLE II —WATER B/XLANCE DATA ^VND McCLURE-ALDRICH TEST FOR SUBJECT R M 


Date 

Uodj weight 
gm 

Total 

av'ailablc 

water 

Intake 

pm 

Total 

water 

output 

gm 

Water 

balance 

ptn 

Plasma 
chlorides 
mg /loo c cm 

CO2 

comb 

power 

AOl % 

Total 
plasma 
proteins 
pm /loo c cm 

1 McClure 

1 Aldricb 
te^t 

forearm 

ram 

PrcHminary period 

Mar 17 

50009 

3097 

2034 

1 

+63 




60 

Mar 18 

30076 

2302 

2300 

+2 

59a 


7 0 

71 

Dchjdralion period 
Mar 19 

59104 ! 

6si 

o8x 

— 1430 


1 


95 

Mar 0 

57 05 

651 

1961 ' 

—1311 I 




y 2 

Mar 21 

5638 651 1307 

(Total nepatlNc water balance for 3 

— 656 

dan 3397) 

6o3 

60 5 

1 

Ss 

I 0 

Revnxer^ period 

Mar 2 

33764 

3039 

-gs 

+J74> 




77 

Mar 1 

5S020 

34f’t 

24 0 

+1044 




64 

Mor 24 

soo 0 

32X1 

31X1 

+ 100 



1 

87 

Mar 2$ 

eguf 

0 4 

2269 

—US 




63 

Mar 26 


— 



bDl 

585 

7 6 1 

1 67 
































































































































THE McCLURE-ALDRICH TEST IN WATER BALANCE 

DUGALD S M>cIVmiE,UD S\'END PEDERSEN PtuD «nd 
WALTER G MADDOCk^UD F \.CS Atra Arbor MiduiM 


T he intrademutl ult tolalkn ttst waa 
Introdaccd in 1923 bj ilcClnre and 
Aldiidi (i 17) u “ol value in dc 
term hi jpg the ao called pre-cdanatoiis 
state of the tlacnes in nephritis. It has been 
eitcnjivelj studied since then In reUtion to 
edema (10, n 14 to) feren, (4, 5 is) loj 
emia of pregnancy (15) thjrotoiraais (9. 
18) and jaundice (19) In 1927 Appd and 
Bi^ (3) first proposed its ose in estimating 
the state of hydration of patkntt. Recently 
Hofw and Christopher (13) employed the 
test in following the poftoperttiN'e water bal 
snee of 7 suTgi^ patients and stated that it 
was a te^Ui’c and reliable mdex of the degree 
of bydrattoQ prcrvfded that theeiectrolytel*! 
once had bees taken into omdderatkiD Our 
experience has not nbstanuated this opinion 

COTtaOLLTD DEHYDIUVnClK STUOy 
In the course of onvioa mN'estigaUoos in 
this laboratory oo the water exchange of aor 
gical patKuta, dehydration was pr^uerd In 
two normal lodivkhtals b\ limiting their water 
intake Both subjects recefved an adequate 
maintenance diet of low water content the 
mineral content was easentiolly constant The 
fun detalla of tha eqjcTimcnt have been pub- 
lished prevKHish (8) with the eiccptwo of the 
ilcClorc Aldrich tests which are reported at 
this lime 

The tetimique which was used b peKotming 
the test was the same as desait^ by the 
onginaton o t cubic centimeter of an o 8 per 
emt saHne solntioa was bfected hrtradeimally 
at the volar surface of a rorcaiin and the an 
tenor surface of a leg Table I shows the water 
balance and McClure Aldrich testa of subject 
J N Table U the same for subject R- IL 
Contrary to the eroectatlons 0/ Hopps and 
Christopher and others (16) who loj: for a 
more rapid disappearance of the wheal with 


dehydraboo more tnne was needed for 
two normal soblects to absorb the oJt sob- 
tion when dehydration was present thin for 
the prtliminaiT hydrated period. Further 
more, no consistent reducoon b the <fi»ap- 
pcarance time occurred b the reem-o y period. 

BTDPIIS OV KOUtAL mDrtTDUttS 

WTilte and Irvine Jones have onphasbed 
the lamtlons b the disappearance time of 
the McQure-Aldrich test b normal biEvala' 
all. In addibOD, Wohl and Ettcisoa reported 
that there were sride Tariatxms m fet bdi- 
vidnals b dlfierent areas at the same 
Our subject J N also showed considmbfe 
difertncea betwero the disappearance dmes 
on the fomm and the leg Tb learn moR d 
thcae dlfiemicea at fim band a senes of the 
tests were run on 5 patkats with local leiiaa 
but b good general nealth, who were tiding s 
full general diet and as much water u tl^ 
pleased. Table ITI shows the findings b these 
It wfD be noted that wide variatlotts 
occurred between the disappearance times m 
different indKidoala, between the dlfTerent 
locatioas on the same subject, and betweoi 
■uccesHve days b the same location 00 the 
tame Individnals. As much as a 40 minute 
variation was ocrasiooally found between the 
testa. 

STTJDIES OW SICK SUIOICAL PATTECn 

A lenea of carefuDy controlled studies 0/ the 
water and dectrolytc balance of ilA soi|ici 3 
bents was not earned out b the hope that, 
spite of the wide Tariatioos found b nor 
miWj the McClure Aldnch test might show 
significant vaiuboos assocuted with changes 
b dther the water balance or the plasms 
chemistry wbdi would be of dbJeal >whic. 
A ferw of the most representative cases arc 
hereb reported. 

Table lA shows the water balance, plasma 
chemistry studies and McChire-Aldiiai tab 
on patient C D a 64 year oW man with 


na AxW br (n 
UmSHU Mslio. 
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TABLE V —WATER BALANCE, PLASMA CHEMISTRY STUDIES AND McCLURE-ALDRICH TEST 

FOR PATIENT C B 


24 hours ending 

1040 

1—4 

I— s 

I — 6 

1—7 

1—8 

1—9 

Body weight 

gm 

I 67601 

649+0 

63601 

65483 

65303 

66577 

Intake 

cem 




1 



Water by mouth 


1 

Soo 

500 

1150 

1800 

900 

5% glucose I V 





2876 


1946 

Ringer s solution I V 





1500 


2000 

5% NaHCO) I V 





250 



10% glucose I V 





400 

200 


Output 

c-cm 







Bile 



1330 

820 

950 

500 

1580 

Blood 

i 


23 

23 

— 

23 

23 

Unne 



440 

02 1 

mam 

200 

1520 

Specific graAuty ol urine 



1 013 

I 020 

1 006 

I ois 

I 003 

Total mtake 

c.cm 


soo 

soo 1 

6176 

2000t 

4846 

Total sensible output 

c,cm 


1703 

93S ■ 

2293 

723 

3123 

Plasma chlondes 

mg /loo c cm 

609 

587 ' 

566 * 

SSO 

567 

573 

Carbon dioxide combming power 1 

vol % 

26 2 

24 7 ' 

21 7 ' 

43 3 

37 8 1 

40 0 

Total plasma proteins 

gm/iooc.cra ^ 

5 75 

6 70 

7 14 ^ 

S 99 

6 IQ 

5 31 

NaCl m urine 

1 

gm 


3 530 * 

0644 

1 637 

0472 

I 272 

McClure Aldnch test 

mm 

i 






Right forearm 


? 

43 

20 

49 

30 

1 

Left forearm 


62 

ss 

36 

52 

1 30 

32 

Right shoulder 


63 

88 

SO 

60 

44 

42 

Left shoulder 


77 

&8 1 

58 

67 

65 

65 

Average 


66 

77 

45 5 ' 

57 

42 2 

40 5 


tValue incomplete because paUent was on general diet which was not measured 


take intravenously to replace her fluid and 
electrolyte losses and at the end of this 24 
hours she was well hydrated, her weight was 
within a kilogram of the onginal, but the 
average of the skin tests was only 40 5 min- 
utes, which was 25 minutes less than the start- 
ing values Summarizing this case there were 
discrepanaes m the relationship between the 
degree of hydration and the McClure-Aldnch 
test which seemed to make the latter unre- 
liable 

Table VI shows the data for a 63 year old 
male with pyonephrosis and uremia On ad- 
rmssion he was comatose and showed signs of 
marked dehydration and aadosis The gen- 
eral evamination was otherwise essentially 
negative except for the urme which was found 
to be loaded with red and white blood cells 
and a mixed bacillan and coccal infection 


An exammation of Table VI shows that the 
situation IS a compheated one, the carbon- 
dioxide combming power remained below nor- 
mal throughout the study, the plasma chlo- 
ndes decreased m the 4 days from 521 to 431 
mflhgrams per cent, considerable sodium 
chlonde was excreted in the unne daily, the 
unne output was high, yet on January 7 there 
was a gam of 2 3 kilograms which, since his 
calorific mtake was msufiiaent, must have 
been due to water and salt retention In spite 
of all these vanations the McClure-Aldnch 
test on January 5, the begmning of the study, 
was not much different from that on January 
8, the end of the study, and one can deduce 
little from it m relation to the rest of the find- 
ings 

The next case. Table ATI, is that of a 33 
year old female who on admission was mark- 
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T\BLE m.— M cCUJRIUALDIUC6 test OV \0RM\L rMTENTS 



next > daji bj Umltlng the fluid intake to goo h>‘dr»tloiL On January 7 when replacarenl 
cubic centlnMten of water bv mouth daili therapy was lai^j* girtn tntia\-encm»Iy the 
After the Janoarv 5 penod wbm she had knt McClure Aldrkh test approached the nonatl 
a 66 t grams In w^ht the airrage of the On January 8 the patient was allowed to tike 
ilcQure \Jdrkh tests showed a nse to 77 only what she wished to eat and drink sHh 
minutes from 66 minutes. On JanaaT> 6 the the result that her Intake was not odequite 
weight decrease was 1539 giarns and the ilc and she itadcd orJj joo cubic ccnthncten of 
Chire Aldrich test dir^iped to an average of orioe At the end of this period the skin test 
45 5 minutes which tccordlog to Hopps and showed a drop to an a\Tf^ of 43 J miinitei. 
Dinstopber would be an lodkadoo of de The patient was again gnTs an adequate b- 


T\BLE D -WkTER BU-t-SCE, PUtSUt CHEJnSTR\ STTPIES AND SJcCUJRE- UJ> RIOT TEST FOR 
PATIENT C D 






8j8 SURGERY GV'N’ECOLOGV \ND OBSTETRICS 

TABLE \X— in \TER D^LV^CE, PLLSiU CIIE3IlSni\ STUDIES AND iIcCLURE VLDRICM TEST 
rOR P\TIENT G. B 



tOtTM Wbn M MbW 


edly deh)-drited Although the histor> wm 
unreliable U waj fdt that the paticnl most 
probably had had ergot poboning due to drug 
therap\ 9 roootha pfe%-x«iJ to admiaaion. A 
left mldthigb ampaUtlon for gangrene of the 
left leg had been done, and on admmioQ there 
TTms gangrme of the nght great toe and of the 
right middle finger ho wrist pulaationa could 
be felt but her dmjlalionabowed DO evidence 
of Impairment above the dbow*. Wth the 
h\-dration of the fint 34 boun the patient 
gained $ 7 kUograna and the plasma chlo- 
ride* racreased approiimatd> 100 miDlgiami 

per cent to reach a le\-cickae to normal The 

nrine output was good and sodium chloride 
waaeroeledbs thckldae>i- InmteofthI* 
the tunc for tlie McOuie \ldrich tetta was 


far belcrw normal before treatment was given 
and remained so alter hj'dration Ccheo uvl 
his co-worters (6 7 *1) showed that there waJ 
more rapid absorption of the intradermsl salt 
wheal in area* with disturbed penphcral dr 
dilation soft rtils conditioti maj have been 
prc«nt on the forearmi but there was no indl 
calloo of disturbed drculatfcm In the shoulder 
fegioQ where far below normal rcadinp per 
listed There was no apparent lirnificaoct 
of the ilcauTt AHikh test in relation to the 
water and electrolyte balance of this parient 

suintAjtv 

Although Appd wo r king with Brill 
(1) first advocated the use of the JfeCrare 
Ahirich Lest as an Indci of water metahoosni 




THE VENOUS CIRCULATION IN THE LOWER 

EXTREMITIES DURING PREGNANCY 

J ROSS VEL-IL, M D , F A C S , and HUGH HUDSON HUSSEY, M D , 
Washington, District of Columbia 


E \L disturbances m the venous ar- 
culation of the lower extremities are 
quite common both dunng and im- 
mediately follomng pregnancy Such 
disturbances are mamfested b}’’ the develop- 
ment of vancose a ems or the aggravation of 
varicosities already present, by the appear- 
ance of edema m which cardiac, renal, nutn- 
tional, or endocnne causes are obtnousty lack- 
mg, and by the occurrence of acute thrombo- 
phlebitis, usually as a postpartum com- 
phcation 

That the state of being pregnant is influen- 
tial m the production of ^ema and vancose 
vems m the lower extremities is generally 
recognized The mechanism responsible for 
these sjmiptoms, howeaer, has never been 
clearly demonstrated The sj-mptoms are 
entird}’’ absent m many patients, are mild m 
others, and are severe m still others That 
some anatomical or physiological factor or 
“pecuhar predisposition” exists m some preg- 
nant women but not m others is suggested by 
the vanabdity of time of onset, extent, and 
course of the edema and vancose vems Smce 
such manifestations are common complica- 
tions of pregnane)'' m all races imd all classes 
it does not seem logical to assume the existence 
of any “pecuhar predisposition,” such as con- 
gemtal weakness of the valves of the venous 
s\ stem 

Certam physiological changes occur dunng 
pregnancy that might alter the venous circu- 
lation m the lower extrermties It is generally 
accepted that there is an mcrease m the total 
blood volume There is also an mcrease lo- 
cally m the volume of blood m the pehne 
vems This is due parti) to the augmented 
vascular supply madent to growth of the 
uterus and partly to the formation of arteno- 

From the Surgical Sersnee Gallinger Muniapal Hospital and 
the Department of Mediane Georgetown Um\crsitj siool of 
Mcdiane ^\ashmgton D C 


venous commumcations m the placenta 
These physiological changes are found in 
ever)' pregnancy and consequently do not 
explain the vanabihty of occurrence of van- 
cose veins and edema Furthermore, such 
changes are hardly of sufficient magmtude to 
account for these symptoms m any case 
Changes m the anatomy of the pelvuc or- 
gans dunng pregnancy produce considerable 
obstruction to the venous return from the 
lower extremities Furthermore, the ana- 
tomical changes are vanable The position 
and size of the uterus, the length and mobihty 
of the supporting ligaments, the size of the 
pehns, and the tone and development of the 
abdominal muscles, all may var) to some 
degree m different pregnant women Such 
anatomical vanations may account for differ- 
ences in the degree of obstruction to the out- 
flow of blood from the lower extremities In 
some women the obstruction may be suffiaent 
to produce vancose vems and edema 
If obstruction of the femoro-ihac vems is 
the prinapal factor m the pathogenesis of 
edema and vancose veins in pregnant women, 
it IS logical that the most direct approach to 
the early detection of these disturbances 
might be by measurements of the blood pres- 
sures m the veins of the lower extremities It 
seems probable also that such measurements 
rmght yield a more complete explanation for 
the clmical mconsistency of vancose vems 
and edema m pregnant women Burwell has 
demonstrated that the pressures in the femoral 
V eins recorded with the patients m the supine 
position mcrease progressively dunng preg- 
nane)', -without an) significant change m the 
venous pressures m the upper extrermties, and 
that dehvery is followed b)' prompt restoration 
of the pressures to normal We have con- 
firmed these findings However, the height 
of the femoral venous pressure recorded with 
the patient l)'mg do-wn cannot be correlated 
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so that tlic zero level of tlie column of mcrcuty 
IS on a plane vath the point at which tlic veni- 
puncture IS to be made This adjustment is 
accomplished by means of a carpenter’s level 
The patient is instructed in the procedure of 
the test and is shoun how to perform the 
exercise She stands erect, with feet slightly 
apart, on a smooth table set against the wall, 
where supports are pro\nded for her hands 
The lor\er half of the thighs and the legs are 
exposed, shoes and stockings being removed 
Standing behind the patient, the operator 
palpates the lover border of the patella with 
his index finger, and locates v ith tire thumb of 
the same hand a point on this same lc\ cl and 
just medial to the lateral head of the gastroc- 
nemius and the plantans muscles After ap- 
propnate sterilization of the skin, a vheal is 
produced at this point with i per cent solution 
of novocain A 19 gauge, mch needle, 
attached to a 5 cubic centimeter synnge is 
inserted through the anesthetized area and is 
pushed straight forward until the popliteal 
vein IS punctured During the insertion of 
the needle, traction is exerted upon the 
plunger of the syringe so that entrance of the 
needle into the vein can be instantlj recog- 
nized by the spurt of dark red blood into the 
synnge The depth to which the needle must 
be inserted vanes somewhat m different in- 
dividuals but usually is about 2 5 centimeters 
The patient is warned that she may cx-pcnence 
a shock of pain radiating down her leg She is 
cautioned not to move this leg but to inform 
the operator of the discomfort This happens 
not mfrequently and is caused by pricking the 
tibial nerve which hes close to the lateral sur- 
face of the vein The pain is only momentary 
and guides the operator for reinsertion of the 
needle shghtly more medially When the 
jmphteal vein has been entered the synnge is 
detached from the needle, and the adaptor of 
the venous pressure apparatus is connected 
to the needle Loss of a small amount of blood 
is unavoidable dunng this transfer Finally, 
the clamp is removed from the tubing of the 
apparatus 

The column of mercury in the manometer 
will quickly come to a level which indicates 
the local blood pressure in the vein The 
height of this level is recorded as the initial 



Fig I Mercury U tube for mensurement of pophtcil 
\cnous pressure Connection to popliteal \cin through 
closed sj stem 

venous pressure The patient then begins the 
exercise which consists in rising on her toes 
repcatcdlv (20 to 30 times) for i mmutc It 
is important that she use the wall supports for 
her hands only for the purpose of steadjong 
herself and not as a means of assisting the 
exertion, that she breathe regularly dunng the 
exercise, and that she relax the muscles of her 
legs each time her heels are lowered to the 
surface of the table Dunng the test it is 
necessary for the operator to support the rub- 
ber tubing of the apparatus with his hand in 
order to keep the needle horizontal and pre- 
vent It from slipping The changes m venous 
pressure dunng exercise are recorded, and 
the pressure is observed for a short time after 
exercise has ceased The needle is then with- 
drawm and firm pressure is applied for about a 
minute at the site of venipuncture The pa- 
tient is required to walk around the room for 
a few minutes at the conclusion of the test m 
order to prevent venous thrombosis 

In normal individuals and m patients with 
edema of the lower extremities due to nephro- 
sis, nutntional deficiency, or lymphatic ob- 
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with the occurrence of N'ajico* rein* and 
edema. Thus potienl* with maihed edema 
and vancoK ^Tin 3 may ha\T lower femoral 
prcMures recorded In thla wij tKjn tome pa 
tieoU who ht\'c neither of these i^mptoma, to 
that confiimatloo of renoua otatruetKm aa 
the came of the lymptomi !■ rwt obtained 
Aj far ai we hare been able to dlacover from 
renemng the Utcratun: no attempt baa pre 
\-ioaaly been made to meaaore the p r caa om 
m the deep vein* of the lower extJCTEUtlca of 
pregnant women with the pattenti rtaAdmg 
It muat be recogniaed that Rich a procedarc 
might chdt evidence of \'eooaj ohatroction 
that would be lading in venoua prcaaarc 
measurement* obtained in the uiual w*) 
Thl* FHTsumptlon b baaed upon the fact that 
the apnght porture apparentli aggravate* 
the mamfeatationa of obttnirtion of the veua 
in luacrptlble patient* Furthermore, In pR 
tient* with edema re*t In bed uniaD) rdieir* 
the edema, and If i-anowe \-ehia are present 
these proopth coQapse For measurement 
of tenoos preesures b the lower ertremitlo 
with patient* ttandmg deep vem* must be 
oaed for accurate re^ta. The premre* to 
the luperfidal >e{a* are much too readDy in 
duenc^ b\ local factor*, fuch as muscular 
excrebe arxi tone, the state of the vein* and 
the \‘enou» iwlve* etc. For reason* that will 
be obnous later the pcjJheal ^•ein b most 
Riltablc for the porpose in new 
Unfortunatdy a aingle measorement of the 
pressure in the popliteal vdn with the patient 
standbg b tmpxiiWble of InterpretatKo by 
ordinary mean* Only the lo^ pressure 
(preanire at the le\‘el at which the \-cin b 
punctured) can be eatlmatcd. The reference 
point for the zero level of the manometer for 
measurement of the pressure to terms which 
tate Into account the hiTlrostatic preasore b 
unknown. Eien in tbe absence of localized 
\xnoui obstruction tbe local poplhcal pres- 
sure shows a great and as jTt unaccountable 
vanation In diilcrent patienta. Repeated 
measurements of tbe krad pressure In the 
popliteal vein m a pregnant woman ml^t be 
us^ul for demoo* tra ting Lflugreisloo of sxnouf 
obitructKin but even this U douhtful It baa 
been our eipencnce in preidous stodlea 
(3 4) that there b no constant rtlat km s hi p 


between i-enous obstruction and tbe beigtit 
of tbe venous presaure measured In tbe tmul 
way Tba b tfnc to tbe fact that obstroetJon 
of the peripheral irlns lead* to the devdop- 
mcot of coDateral channeb which often are 
adequate to cany away the blood uaier rert 
Ing condition*, so that the s-enous prewert 
may remain relatively normal In such 
hcwVN-tr cterdse hnpoies condition* in which 
the venous coBitoal drculabon may be quite 
Inadequate. For ciample eiercbe of an a 
trendty In which the t-cins are partbUy ob- 
atructed may augment the inflow of arterial 
blood many time* what it b during rest Tlwi 
the venous pressure In tbe affected eitrcaiitv 
win rbo to a varying degree, dependmg on 
tbe amocmt of venous obstruetjon and the 
extent of the collateral diculation, altlwijji 
It mav have been withm the normal range 
before tatidac began. These fact* led u* to 
devise mean* for nieniuring the \Toota blood 
pressure during standard ^exercise tests in 
pattest* suspected of havmg obatructloQ of 
the vein* of the upper or knw extremity 
Tbe exerdse test of venous pressure fa 
tbe lower extremity cetalb the nae of tbe 
popliteal vein. Tbe tnparatcii (Fig 1) for 
measnreiDent of popliteal venooi pHeasure 
cDWisU of a mercury U tube manometer one 
arm of which u straight tbe other arm bent 
at an angle to fadUtate attachment of a plcct 
of rubber tubing A mlHiiDeteT sade fa affixed 
beside tbe straight arm for purpose* of record- 
ing pressures Measurementsobtaioed on thb 
sc^ of course muat be doubled In order to 
represent true recordi of pre ss o res lo term* 
of millimeter* of mercury The other arto b 
filled completely from the surface of the 
column of mercury to Its tip with t 5 per cent 
Kidlam citrate wilutsotu Tbe heigat of the 
coiumn of mercury beside the millimeter eaile 
b noted. Next a sterile robber 

catheter tubing ha^diig a nee^e adaptor In 
one end is filW completely by mean* c< a 
sterile 5 cubic centimeter syringe with iterik 
s 5 per cent sodlom dtratc ^abon Thb 
tubing b damped with a small bonostat and 
its free end b then slipped on the desisted 
arm of the maoocneter care being tak en to 
cnlude air bubbles from the RStem. The 
manometer a adjusted on it* sufportlQg stand 
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so that the zero level of the column of mercury 
IS on a plane with the pomt at wluch the veni- 
puncture IS to be made This adjustment is 
accomplished by means of a carpenter s level 
The patient is instructed m the procedure of 
the test and is shown how to perform the 
exercise She stands erect, with feet shghtly 
apart, on a smooth table set agamst the wall, 
where supports are provided for her hands 
The lower half of the thighs and the legs are 
exposed, shoes and stockings bemg removed 
Standmg behmd the patient, the operator 
palpates the lower border of the patella with 
his index finger, and locates with the thumb of 
the same hand a pomt on this same level and 
just medial to the lateral head of the gastroc- 
nemius and the plantans muscles After ap- 
propnate sterilization of the skm, a wheal is 
produced at this pomt with i per cent solution 
of novocam A 19 gauge, inch needle, 
attached to a 5 cubic centimeter synnge is 
mserted through the anesthetized area and is 
pushed straight forward until the pophteal 
vem is punctured Durmg the msertion of 
the needle, traction is exerted upon the 
plunger of the synnge so that entrance of the 
needle mto the vem can be mstantly recog- 
nized by the spurt of dark red blood mto the 
syrmge The depth to which the needle must 
be inserted vanes somewhat in different in- 
dividuals but usually is about 2 5 centimeters 
The patient is warned that she may expenence 
a shock of pam radiating down her leg She is 
cautioned not to move this leg but to inform 
the operator of the discomfort This happens 
not infrequently and is caused by pnekmg the 
tibial nerve which hes close to the lateral sur- 
face of the vem The pain is only momentary 
and guides the operator for remsertion of the 
needle shghtly more medially When the 
pophteal vem has been entered the synnge is 
detached from the needle, and the adaptor of 
the venous pressure apparatus is connected 
to the needle Loss of a small amount of blood 
IS unavoidable dunng this transfer Fmally, 
the clamp is removed from the tubmg of the 
apparatus 

The column of mercury m the manometer 
wiU qmckly come to a level which mdicates 
the local blood pressure m the vein The 
height of this level is recorded as the imtial 



Fig I Mercury U tube for measurement of poplitenl 
\cnous pressure Connection to popliteal \ ein through 
closed system ° 


puuenr men oegms tne 
exerase which consists m nsing on her toes 
repeatedly (20 to 30 times) for i mmute It 
is important that she use the wall supports for 
her hands only for the purpose of steadjnng 
herself and not as a means of assisting the 
exertion, that ^e breathe regularly dunng the 
exerase, and that she relax the muscles of her 

surface of the table Dunnee the test it is 
necessary for the operator to sup^rt the rub- 
ber tubmg of the apparatus wiShis hand m 
order to keep the needle horizontal and prS 
vent It from shppmg The changes m venous 

exerase has ceased The ^ ^ ®hort time after 
drawn and firm presswel 
mmute at the site of ven about a 

tient IS required to walk The pa- 

a few nunutes at the room for 

order to prevent venou-; 

In normal mdiYidu^nSf®'^’'®®'" 
edema of the lower exfm ^ patients with 
SIS, nutritional defiaepf^'^^® nephro- 

or lymphatic ob- 
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with the ocarrrencc of \inco»e xrini *od 
edem*- Tbiu patient* with market! edema 
and \-aHcoje \Tin* m*) have lower femoral 
pressure* recorded fa this waj tfiwn tome pa 
dents who ba\-e ndther of these tymptoma, lo 
that confirmation of \‘eDoai otatructwo a* 
the cause of the »)mptomi is not obtained. 

A* far a* we ha\'e been aWe to dlacmtr from 
reAdewing the literature, do attempt ha* pre 
vioualy been made to tneoaure the preisurca 
fa the deep \Tfas of the lower crtremldca of 
pregnant women with the patienta ttaoding 
It must be recoffniaed that inch a proccdorc 
might ellat crWcDce of voiou* obstruction 
that would be lacking fa veoooj preasore 
meaaurements obtained fa the oxuid wa) 
Thi* pToaumptkm i* baaed upon the fact that 
the uprirtt posture apparentl} aggra^te* 
the rnsnlTcstatioD* of obstruction of the rein* 
in lufceptlble patients Furthermore fa pa 
ticnt* with edema, rc*t fa bed usoaUj felkro 
the edema and if s-aiicose vefa* are proeot 
these proraptl) conapte. For measoremest 
of vcDDus prewares In the lower extremities 
with patients standing deep N-eins must be 
used for acenrate results. The pressures fa 
the superfiaal \-euu are much too readily m 
fiuenc^ bi local factors, sach u muscular 
exerose and tone the state of the relas and 
the %'encrus valves etc. For reasons that wID 
be ob\'lDus later the popliteal vefa 1* moat 
suitable for the purpose fa view 

Unforturutelv a single measuroneot of the 
pwsure In the pophte^ ^Tfa with the nattent 
standing IS Impocdble of faterpretatlon by 
ordiiiar\ Tru«ftns Only the local pressure 
(pressure at the IotI at which the \'efa Is 
punctured) can be estimated. The reference 
pomt for the tero le\-d of the manonjeter for 
measurement of the pressure m terms which 
take into account the h>'drottatic prcisnre b 
unknown E^Tn fa the absence of localised 
venous obstruction the local popliteal pres- 
sure shows a great and as jrt unaccountable 
variatioQ in diflercnt patient*. Repeated 
measurements of the local pressure in the 
popliteal \-cln fa a pregnant woman rnight be 
useful for demonstratfag progretawn of vcDOui 
obitraclion but c\Tii this a doabtfuL It ha* 
been our experience fa prevwus studies 
(j 4) that there b 00 constant relationship 


between venous obstruction and the Iwght 
of the venous pressure measured fa the used 
wa> This b doe to the fact that obstruct** 
of the peripheral vem* leads to the develop- 
ment of coflateral channels which often arc 
adequate to carrj away the bbod under rest 
mg coodltJons, so that the \tdous preasore 
m*\ remain relativd^ normal. In such cases, 
however cierase Imposes conditlom fa which 
the venous collatcial dreufation miy be quite 
madcqoatc. For example cierdse of an ei 
tremity fa which the >'efaj are partoallv ob- 
strncted ma> augment the Inflow of arterial 
blood many times what It is during rest Then 
the vcnoiu p ie sau re fa the aflectH extremltr 
win nsc to a varj-fag degree depending on 
the amount of venous obstruction and the 
extent of the coIlatenJ carcnlatloo, tltbougii 
It roav have been within the normal range 
before cierdse began. These fact# led us to 
derfae means for meajurujg the venous Mood 
pressure during standard exercise tests is 
patients suspected of having obstracdoo of 
the iwins of the u pp e r or lower erlremity 
The exerdse test of vextou* pnnure fa 
the lower extremity mtafis the use of the 
popbteaJ vem The apparatus (Ftg r) for 
taeasuremeot of popblcaJ venous pressore 
CDnslsls of a mercorj U-tnb< manometer one 
ann of vhkh Is straight, the other arm bent 
at an angle to facilitate attaefaznent of a necc 
of rubber tnbmg \ mEimetcr scale is amred 
beside the straight arm for parpoies 0/ record- 
fag pressures. hleasurements obtafaed on thb 
•calc of course must bw doubled fa order to 
represent true records of pressure* m tcnni 
of millimeters of roercnr> The other arm t* 
filled completelv from the surface of the 
column of mercur\ to It* tfa with » S per cent 
ndlum dtrate iolutioa ^e hetgnt of the 
colamn 0/ mercury beside the mlllinietcr sole 
b noted \ext a sterile length of rubber 
catheter tubmg having a needle adaptor fa 
one end b filled completely by means of • 
iterile 5 cubic centimeter fyifage with sterile 
3 s per cent sodium atrate lohitloQ. Thb 
tubfag IS damped with a small bemostat and 
iti free end U then slipped oo the designated 
arm of the manometer care being taken lo 
cxdude air bubble* from the system. 
manometer Is adjusted 00 its supporting stand 
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Fig 4 Popliteal \ enous pressures (mm of mercur>) m 
pregnant nomen havmg no edema or varicose \eins Note 
the uniformity of patterns except m Cases 6 and g 

while the i6 others, or 44 per cent, had edema, 
or vancose veins, or boUi Fourteen of the 
women, 39 per cent, i\ere pnmiparas, and 22, 
61 per cent, were multiparas Only 4 of the 
14 pnmiparas, 29 per cent, had edema or 
varicose veins or both, while 12 of the 22 
multipara, 55 per cent, had these manifesta- 
tions Although the group is small, this higher 
incidence of such manifestations m multip- 
aras IS in keeping with the general expenence 
of obstetnc practice 

Because of the soaal le\cl of the patients 
attending the chnic at which our studies w ere 
made, comparatively fei\ patients were ob- 
serxed early in pregnancx' (Fig 3) Thus only 
I of the 36 patients w as m the first tnmester, 
10 were m the second tnmester, and the 25 
remammg were m the final tnmester The 
single case obserxed dunng the first tnmester 
had neither edema nor xancose x’^eins, but 15 
of the 25 m the third tnmester, 60 per cent, 
had edema and/or xancose xems The higher 
incidence of these manifestations in the latter 
months of pregnancx again is m accord with 
usual obstetnc expenence 
In each case a recording of the initial pres- 
sure in the popliteal xem was obtained with 
the patient standing quiet, after which the 
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Fig 5 Popliteal venous pressures (mm of mercur>) m 
pregnant women havung edema and/or v'ancose veins 
Note uniformity of patterns 

“exerase test” as herem desenbed was per- 
formed There was no immediate correlation 
between the imtial pressures and the presence 
of edema or vancose veins (Fig 3) In fact, 
the 3 lowest mitial pressures were recorded m 
patients with edema and vancose x’^ems Of 
the 20 patients having neither edema nor 
x^ancose x'ems, 18, or 90 per cent, showed 
normal patterns of the popliteal venous pres- 
sure dunng exerase That is, the pressure 
fluctuated aboxe and below the imtial pres- 
sure or oscillated between the initial pressure 
and a rcadmg not more than 8 millimeters of 
mercur> abox'-e the imtial pressure Figure 4 
demonstrates examples of the normal pat- 
terns obtained in these cases, except Cases 6 
and 9 In these 2 cases, ro per cent, the 
response of the pophteal x enous pressure to 
exercise followed an obstructixe pattern In 
Case 6, after an mitial reading of 56 milli- 
meters, the X enous pressure fluctuated dunng 
excrase from 64 to 70 milhmeters In Case 7, 
the mitial reading was 54 millimeters, dunng 
cxerase the pressure ranged from 68 to 86 
millimeters 

In the 16 patients haxmg edema or x^ancose 
X eins or both, obstructix c patterns of response 
of the popliteal x enous pressure dunng cxer- 
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eaocapronmlflcuefltHxb laBdre- 
Sac Xknnboriti DcmoasnUi et«nt«i «i <i>jiCr»ctMi wd 
•wtencud lep. — Wt Ire riffit tee 

i^ctioa, tbe popUtttl v co o » n prenure b 
little effected by the exerdic deeoibed. The 
column of mercory lo the miUKimeter flactu 
etn ii5tan> abo\r &nd bdovr lU initial levrl 
through a diftance of 8 to mnioneters but 
fhon no tendency to n*e progresilrdy On 
the other hand, In pdtienU WNing dgnificant 
obitruclion oi the Icmoral or Qiac vtini doe 
to thromborii conspresrion by tumor or 
other cause the popliteal \‘«waa pr ea a ure , in 
addition to oacOlaUng mth each mor'cment 
of the patient at *he performa the prescribed 
exercbe tenda to n« progretshrly The 
amoant of rue theorelrcall) aboald depend 
mainly upon the degree to which there b 
delay in the outflow of bleed throu^ the 
obstructed \-eiit*. Howcw H hai bra our 
eipentnct that the patleni whldi can be 
traced from the response of the \‘«iKraa prea- 
*arc to the exerosc imposed b of more prac 
ttcal importance the amount of rise In 
other words a pattern which ibowa only 
osdUatlon of the pressure abo\e or below the 
initiil venous pr ess ure indicates that the 
venous ivatem a adequate under conditions 


of the test while a pattern which diioirs a 
progmiive rise of the pressure to any degree 
m addfiioo to the saae type of oadllatiofl, 
indicfitca that the vcscua s^'tton b inade 
quate. Figure 3 preaenU the contrast of tbe 
two tj-pea of pottem. In Uua case of fenams- 
niae thxombo^ of the right side the popliteal 
venous prewurea dearly demonstrate tic 

{ iresenct of venous obstnictloii in the right 
eg and the absence of obstmetioo in the left 

It was our Intcreit in the preparation of 
thb present report to apply the procedure of 
measurement of popUlil venous pccssore 
with the patient standing and danag cxerdse 
to pregnant women as a part of the search for 
an ezplanatioo of the cause of varicose vcIbs 
and edana. 

CUJaCAL aWCLTl 

Thirt> -«i prevnanl women were itodied la 
the order of thm a^mW*^ to the prenatsl 
cUnic in the outpatient department at tbe 
Galhnger ilimlcfpal Hospital No atlem^ 
at case sdectua was made but do patient In 
the group had anv detectable t orem b or other 
complicating illneas. All of the patients were 
of the negro rare Twenty of tbe 36 or 56 
pel cent ^d odlher edema nor varied velai, 
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He 6 rofjhteal csoui prcrwit «en 

barbtf cOctd* ot left Wf onlr \ot> aorBAl puim k> 
Mcaed<iB«taDi fef ud o tetr rgtrv petiern Id nkraittocB 
Wl — left 1** rteliiWt. 

aie T«rc obttlned In iH cum. Figure 5 ghT* 
•ome tiamplt* of these puttcm. Ic s o( 
these cues (Cues 13 4ad 16) the ^ctostloos 
of pressure during eierose were of relaUeelv 
knr order possblf mdiMtlog that the venous 
obstruccioQ teas of mEder degree In the rs 
temaining pstieots, patteras ts-pical of severe 
venous ohs traction were obtamw during tier 
rise For example in Case 10 the fiactuatloos 
of pressure reached peaks of 40 milliraeters of 
mercury higher than the initial presHife of 
ssmlUkQeteTS in Case 5 theosdOatJonswere 
ij to 30 mflllmetcrs and in Case 18 >0 to 40 
millimeters higher than the initial preasure. 
In one other case not shown in the figure the 

C of the oscillatioai were rt mOloneten 
r ihftn the initial popliteal venous 
preasurc- 

i:\ALDATIOW 

The assumption that postural dependent 
edenia and s-ancose veins in pregotnl women 
are due mainly to comprcaiion of the Diac 
reins by the enlaJgmg uterus or u the resolt 
of other anatomical diangea, has ahrayi had 
some dlnkal fuhstantiatjDn However ft hu 
been difficult to reconcile with thu assump- 
Uot the fact that all pregnant women do not 
dciTkip these manifeslationa. \ enous pres- 


sures measured In the usual manoer b the 
femoral veins with the patients Rijatpe do not 
differ significant!) In the group of wennea 
with supposed c^■^d^^cc of i-enoos oburncbon 
and the gnxip without such dmkal c\-id^ 
Although the complete rrcooolmlioo of tlwe 
facts has not been achieved, the or^msl sj- 
aomption has been sustained b) the pattera 
obtained by the measurement of the peewura 
fn the popliteal veins during rr^ rr^. Id 
addition it has been learned that b pregnant 
women who show vancosc vems or edem of 
the type under discussion there actnall) b a 
more sc\'tTe degree of venous obstrnctxm 
in women who arc free of these mnptooa. 
Faffure of femoral venous pressure dctenniiu 
dons of the usual tNpe to derooustratc itii 
difference must be ascribed to the booco- 
nletciieas of the proetdort. It docs not take 
into account the facts that a venotu s)-stm 
may be adeouatc during rest and grossJv b- 
adecpiate under conditbas of ortHnar) acthrtr 
and that an upright posture may pbi a hTje 
part in aggravate ofaatmciios of the v'vam 
60W from the lower enremitia. 

Further rilmcai proof of the obstiucthr 
ori^ of edema and variense veins cbrbg 
piegnancv is found in the occastonal case b 
■which the syiBptoins are ftrictl) unflatmL 
For example, in one patient of the gro*ro 
studied there was moderate edema of the Wt 
lower extremity without edema of the right 
at the eighth mouth of pregnanej This iiod 
of phenomenon would be difficult to etpbb 
except as the result of obstruction of the left 
Diac von and Indeed the patterns obtained on 
measurement of the popliteal imousprmores 
during exerose (Fig 6) support the dmlrt] 
evidence. The pattern from the left popUtesl 
vein is one of i-enoos ohstroetJOQ, anile that 
from the right popliteal vein b nomaL This 
case and the type of b which edena or 
vencose ivins are most prominent during the 
eari) months of pregnancy and lend to regrto 
as pregnancy continues stronglv sujigest that 
the position of the uterus may be important 
In the patho^jeneiis of tocaliied obstruction of 
the de^ vems. However speailitton as to 
the anatonuca] or other factors responsible for 
brighten mg the degree of oedasim 0/ the 
vems m pregnant w o men who develop the 
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SMTiptoms discussed here cannot be vcn 
fruitful in the absence of additional careful 
studies of the anatom\ and ph\ siolog> of the 
venous s\ stem 

In our opinion, measurements of the pop- 
liteal venous pressures during exercise in 
pregnant women who show edema of the lower 
extremities Melds information which is essen- 
tial to the care of the patient If the x'enous 
pressure pattern is not of the t\pc found in 
cases of xenous obstruction, some other cause 
for the edema should be sought On the other 
hand, if an obstructive pattern is obtained, 
care of the patient should be directed to the 
prevention of varicose x'eins One of us (2) 
has shown that protection of the superficial 
veins b\ means of elastic stockings will pre- 
vent or grcatlv minimize the development of 
x’ancose veins in patients haxnng localized 
obstruction of the femoro-iliac veins The 
stockings are cx'en more useful in pregnant 
women than in some other cases because the 
duration of x'enous obstruction is rclati\'cl> 
so much shorter If the superficial veins are 
protected in this \\a \ , their vahes remain in- 
tact and varicose \eins arc consequenth' less 
likch to appear 

SUMMARX AND CONCLUSION 

I 1 he assumption that postural dependent 
edema and xaricose veins of the lower ex- 
tremities in pregnant women arc due to 


localized obstruction of the deep veins is sup- 
ported bx the tx-pes of pressure curx'c obtained 
x\ hen popliteal x enous pressures arc recorded 
dunng exercise 

2 The factors responsible for increasing the 
degree of localized xenous obstruction in 
some pregnant women to the point of causing 
edema or x ancose x cins or both are not per- 
fectly understood The size and position of 
the uterus are factors of recognized impor- 
tance 

3 In pregnant women manifesting signifi- 
cant obstruction of the femoro-iliac xeins, 
proxnsion of adequate support for the super- 
ficial x'cins b\ means of clastic stockings 
minimizes or prexents the dexclopmcnt of 
varicose veins 

\Vc \nsh to thank the memher? of the Department of 
Obstetrics of the Gallingcr Municipal Hospital for their 
CO operation in these studies 
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PERSISTENCF OF FUNCTIO'? OF SKIN GRAFTS THROUGH 
LONG PERIODS OF GROWTH 
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F unction hii b«n found to penist 
b Urge >lJn grafts that have been In 
place during pcnodi of growth and 
the fuDdararata]i that have proved of 
value In carT^dng out large luritce repair* are 
re\'iewed here 

Both thick. ^Ilt and full thkki>e*l graft* do 
•eon to grtTw or at least itretch out iHth 
groirth of the bod> area and to permit oonnal 
movement If thej h*\-e been snoreatful from 
thettart Thii ha* been irne In mans paUent* 
and over area* of the bodj from the face to 
the feet (Fig*, i to lo) 

There U a anvlltion that ma> be called 
gemerclLed tUn tbarUning of an are* In which 
there U do evident distortion but a dehmie 
lack of flexfbLlIU and cue of fonetton This 
may result from failure of reletsfog the scar 
sufBcientl> or from growth of the area without 
enough enla rg e m e n t of original graft*. The 

FiOB U* IX tmtBMBt UrwOT WukkclM CsVaiirr 

ScM el UnloM. St iMit. 

fiwnl Om VatUn 8w>al A— x miaa. Tafxka. 

EiMV Dacotbar »*g 


oondltloD m*> be hkened to dothes trf 
too tight or It ma\ be taid that the tkin eti\tl- 
U too small This mean* that scar lU 
(omiraanTt fmisi hhIU rrieastd If h b com 
nietch released corij In life the repair iboold 
last If with Incren^ growth, the ihorteninj 
doe* appear then more »kin can be Irt b hr 
simply opening the tightest area, allowbg the 
edge* to letract and filling the TtsolUnt dried 
with suitable grafts. Uliere the scar tbsoe b 
\try thick, bowtv-cf the edge* will not retract 
when opened and then Large areas ht\T to be 
exebed down to good soft tbsoe tod still 
larger grafts applied (Fig*. 6 and lo) 

B> satufac^ary taU fneUan of tke gftfts b 
meant (i; enough tim for free momoat 
(*) moderate loo»nm (3) ahQity to with- 
stand the usual trauma of getting arDmct 
(4) the devtlopment of nonnal seauathja Full 
Dormal •easatWi usuall> devdops In free ilb 
grafts and b InBueneed by the amoimt of deep 
scar that IS left and of cotirse, Is dependeot 
00 there bang ieniOT> nervT* b the »rea 
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Metaplasia of grafts (and flaps also) does 
not take place and, therefore, a really normal 
sole of the foot, for instance, cannot be re- 
stored This area is speaahzed to the pomt of 
bemg an organ, the skm and subcutaneous 
tissues are different from birth and the pecu- 
har bearing quahties are not developmental 
A graft or a flap on a sole may make calluses 
(or even annoymg warts) but it will not meta- 
plase mto true skin or subcutaneous tissue of 
the area They always have to be protected 
and the wart formation guarded against 
(Figs 4 and 9) If hair is transplanted, it will 
contmue to grow, e-^cept that it maj' be worn 
off 

Skin grafts transplanted to normal mucous 
membrane surfaces, such as the mouth, 
larynx, and eye socket, show no evidence of a 
change to a mucous membrane The skm sim- 
ply persists as such and even raises hair m 
these areas if there are any functioning follicles 
m the graft 

Tlie results of grafting vary in different re- 
gions and with the type of lesion A graft put 
on a soft base with a good blood supply can be 
expected to be more certain than if put over 
the shin or ankle where there is httle deep pad 



Fig 2 Difficult contracture of mouth and neck, re 
paired with three thick split grafts from clavicle to level of 
nose Contour has remained satisfactory after 13 year 
gron th penod 

to help absorb shocks and trauma Likewise, 
an old x-ray burn or leg ulcer with deep and 
surrounding fibrosis and lack of resiliency of 
the tissues cannot afford as good a bed or area 
for a graft as a simple burn Old chronic leg 
ulcers with deep scamng and edema tend to 
recur, so that improvement of local circulation 
IS necessary if the repair is to prove efficient, 
the graft itself, of course, may assist in this 



hig 3 Marked distorUon and jaw tnisted down into 
open bite, corrected in 2 split graft and 2 full thickness 


operations ^o^nal profile and occlusion of teeth resultmg 
and recorded a second tune after 10 year penod of grow th 
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F unction tm b«ti found lo pmiM. 

m Ur{^ liin grafts that bA\'e ban In 
place during bng periods of growth and 
the fundamentals that have proved of 
%Tdue In curving out large surface repaln arc 
reviewed here 

Both thick split and full thkkneu grafts do 
•eem to grow or at least stretch out, with 
g rowth of the body area ojkI to permit Donnal 
n»\Tincnt If they ha\-e been tuccesafu] from 
the start Hus has been true In mans patients 
and 0 %'er areas of the bodj from the face to 
the feet (Flgv i to to) 

There b a coadiUon that mav be called 
ge*era/i-fd tkiit skorUniHf of an area la which 
there Is no evident diitortioo but a definite 
lack of fleiibnit\ and ease of function- Thu 
may result from faDurc of releasing the scar 
sufhoentl} or from gro wth of the area witboot 
enough enlargemait of original grafts. The 


fraw tlK CkTwtzE^ W S ff T CalmWr 

IxAoil W Ucbcinc. b Locit,MHK)an 
riu-unj bUsn tSi a wUrm Sorpc&l ^ l eku c n. 
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condition ma^ be Ukened to ciothes that are 
too tight or It ma^ be said that the skin envd- 
ope is too amalL This means that scar aaj tfi 
C0itIniclMrr p^rsisi mhSiI rriecseri If it b on 
plctd released carl} in Ufe the repair sbooM 
last if with incieas^ growth the sboi1eniB| 
does appear then more «hln can be let in by 
•Imply opening the tightest area, aflowing the 
edges to retract and filling the resultant defect 
with soltablc grafts. WTicre the Kai tlssne b 
very thick howe\Tr the edges wQl no* retiact 
when opened and then large areas hare to be 
txclaed down to good nft tissue and sriD 
larger grafts appU^ (Figs. 6 and i») 

By tcluiadjrry Utt jundivn 0/ /ie pjfls b 
meant (1; eooagb sl^ for free moremeDt 
(a) modmte loosesess (3) abdlh to wlth- 
•tand the usoal trauma of getting aroond 
(4) tbe development of normal sensatiocL FnS 
Dormal senaatmn ususUn de^Tklp• In free ilm 
grafts and bin^oeaced by theamoantofdeqi 
scar that a left and, of course is dependent 
on there being senaory nerves In the area. 
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scnbed \\Tiat would be a good functional 
result on a leg or axilla would be a ver}' poor 
one on the face, because of roughness and 
pigmentation However, the same general 
rule applies for a late, desirable cosmetic re- 
sult as for function if the graft has been satis- 
factory soon after operation, it will probably 
persist as such The unevenness and wrmkbng 
can be minimized by careful dissection of the 
base and by using full thickness rather than 
split grafts However, chances of too much 
pigmentation persist without relief at the 
present time, and the patients may have to 
rely on the application of cosmetics (Figs i, 

2, 3) 

Bj' studymg these patients several jears 
after operation, the fundamentals of treat- 






Fig 6 Verv deep, \Mdesprcad burn Patient tided o\ er 
critical penod Mith large, split homografts from mother 
Axilla then released in 2 split graft operations Generalized 
skin shortening across abdomen and flank released 2 years 
later with split grafts Normal funcUon recorded a second 
Umc, 9 >ears after operation Grafted area extends from 
line crest all the w ay up through axilla and dow n over arm 


► A" ^>4 


’ a, b e Complete circulnr loss repaired m 3 split graft operations Shown 
years d, bame type of bum 8 years after i single operation 
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Ilf 4 Rrfiliccmrt la apcmfan hk (bD ikWr— raft d cadre paisa nr 
Uce af band lad kacDi Tlie fraft Wi dctiolldT talar^ tad b addactiXT to d>e 
bojrbctrr^ /aits /can ai frmtk. foOmuic fim meadlcf 


A frequent olum of kta of gmfti applied for 
loag-9taading fibrosed uJctr* b faflure to re 
nxtre the scmr dovn to toft tlMw one aboold 
tTotd decoding bone or tendou hi the pno- 
caa, however 

Although grafts and flaps are not being 
compared, a luccecfal graft may be more apt 
to continue latiafictorQv througboot a grow 
Ing peiuxl than a pedicle flap because flaps 
have a tendecc) to hump up and become 
beav> from fat rather than to ^m:ad out 

Coimeiic rtnJts with free skra grafts mav 
not be as good as the functional results dc 
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Fig 9 Restoration in i split graft preceded by bone cor- 
rection by Dr Crego Function satisfactory nith graft on 
sole of foot after 9 years of growth Free grafts can work 
on the foot only if sufficient deep pad has been left, other- 
iMse, a thick pedicle flap is used 

Any method that leaves behind enough skin 
for healing, splits through the skin, and for 
this reason the term “thick split graft” has 
been used Many other names have been sug- 
gested but the term “thick split” seems most 
descriptive The usual thickness is from one- 
half to three-fourths of tlie skin and the thick- 
ness can be graduated in cutting with some 
practice The thickness of the graft vanes in 
relation to the full thickness of the skin nhich, 
itself, vanes greatly according to age, nutri- 
tion, race, and its position in the body The 
actual measurement of the thickness of the 
graft has to be in relation to these variables 
The mam essentials are a long, sharp knife 
and some means of creating a diaphragm of 
the skin on which to cut 

SoiUiig 0 good donor site on badly burned pa- 
tients IS important for obtaining smooth full 
thickness grafts nhen the final operations arc 
to be done about the face and neck Usuallv 
an entire thigh or the loner abdomen can be 
left for this nork, but it is frequently found 
that pinch grafts have been removed right out 
of the center of these areas 



Fig 10 Generalized skin shortening of 26 years’ dura 
tion that prevented sitting down normally Relieved with 
thick split skin grafts and shown after 15 j ears’ duration 
of function 

With these catena fulfilled, huge areas inav 
be grafted Up to 600 square inches have been 
done m one patient and 100 to 200 square 
inches at a time are possible To do this, huge 
grafts are necessar}’ and the> have been taken 
as large as 36 inches b} 4 inches To trv to 
repair large areas with small chips of grafts is 
uncertain and nerve-racking Even at best, 
long operative times are necessarj and the 
condition of the patient must be watched 
closely 

However, when large areas arc grafted at 
one sitting, the total amount of work which 
must be earned out is greatlv lessened (Figs 
7 and 8) 

It seems definite that large surface repairs 
can be done successfulh uith free grafts 
without resorting to the cumbersome use of 
flaps m most instances Grow th (or stretch- 
ing) of the grafts occurs so that, even after 
the patient has passed through long penods 
of growth, the restorations arc found to be 
satisfactor} 




meat (or eari> letiotu been nude tDore 
deif tnd ma^ be briefly outlloed. 

Repatn «f lifxt luT^iet deftcU tf 
tknJd h< wude eoHy before debOlutloo. 
tctrrlng and coatracture have fJnce. 
&Ioft banu can be made dean eocrogh to graft 
In j or 4 wecka, but. If good care b not given 
tbe areaa, infcctkm ^n and debOiUtioD 
develop and late deatlta ma> occur (Fig 7) 
Ilomct^nJU maj be uied for temporary re 
lief during waiting penodi, bnt these grafts 
ne\-er pcialit In spite of attention to blood 
grouping down into the ‘m and n sub- 
groups WTiat does happen Is osoalli a take'’ 
of tbe grafts with a penod of respite frotn the 
painful diesslngs for se v er a l daja or weeks. 
\\lth this there Is a general Impr o vement, a 
dearing up of infection and, because of these 
things, a stimulation to mntaneons epithef- 
laaUon. Therefore actual healing ma> occur 
even though tbe homografts arc completely 
absorbed and this process may be so marked 
that some obseriTTS maj thtnfc the bomo- 
grafts tbemsehes haie persisted (Ftg 6) 
PiHC* fru/tj or tmau deep grafts are used 
occasionaflv In areas that are coi-cred bv 


dothes and haiT tbe advantage of not rt 
qninsg a major operation Howrver tbe> are 
anngfat}> in an> area and raa> be itpiand 
later mlh Larger grafts if desirable 

When large areas are to be dealt with coo- 
slstently it is adidaable to de%'elop a amfU 
dtrrd mtiMod ef cUonltig wetnds sWe/ais/ 
larg* sktcU ef grafts of suitable thictneo and 
ap^mg Ibw accuratH) to Insure growth. 
Tie dorter sUi of these gralts b most hufortint 
and when large arras are denuded, It b neces- 
sary to split through the akin to leart some 
deep gland elements to dedlflereotbte fato 
sqoamoua epithelium so that a new surface 
may form With careful dretdng of the donor 

rite lurface healing will be latbfactory In u 
da\-a. As many as four crops have been taken 
from the same area aod one crop taken 19 
daya after the prrvdous one If the reverse b 
true, that b if the skin b cut through or tic 
donor rite becomes Infected bealmj wHl be 
dcla\'cd for weeks and no subsequent atpp* 
can be taken Thb b aocnewhat comparable 
to the loss of epithelial healing that occurs 
under an Infected tannic aod or iDver nitrate 
emit (Fig 8) 
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OBSERVATIONS 

There were no deaths m either senes One 
dog in the second senes at the end of the 
second month developed a sudden increase m 
weight and what was thought to be asates 
The ictenc inde\ suddenly rose, although the 
animal’s chnical condition remained excellent 
The fluid wave in the abdomen disappeared 
just as suddenly and the jaundice receded At 
the end of the penod of observation the dog 
was sacnficed, the stomach was hugely di- 
lated and contained several large pieces of 
bone which apparently had obstructed the 
pylorus and angulated the common duct 
Red cells and hemoglobin All of the animals 
developed a drop in the red cell count and 
hemoglobin concentration The dogs which 
had had the gall bladder out in addition to the 
obstruction showed a marked imtial decrease, 
but after the first week the average variations 
were insignificant The senes of dogs with just 
the obstruction showed a slower but similar 
decline with the leveling of the curve occur- 
ring only after 3 weeks The dogs m which 
the gall bladder had been removed did not 
show as great a total drop as those dogs Buth 
the obstruction alone 

Each animal over a penod of 3 months lost 
approximately 400 cubic centimeters of blood 
This loss in repeated amounts of 30 cubic 
centimeters does not seem great enough to 
explain the developing anemia Snell, Greene, 
and Rowntree (40), after ligating the common 
duct and removing the gall bladder, noted a 
steady fall in the number of red cells with a 
slight reduction in hemoglobin They attnb- 
uted this result to repeated bleeding Mann 
and Bollman refer to the anemia that is 
associated with liver injur}' This may have 
been a factor in the present senes in addition 
to the chronic blood loss 

Flood clotting The coagulation time accord- 
ing to the method of Lee and ^ATiite (25) was 
done each time blood was taken The average 
coagulation time cun'c in the senes with the 
gall bladder present showed a slight decrease, 
but the difference was not great In general, 
the coagulation time showed no significant 
variation In support of this obsen ation none 
of the dogs showed an\ tendenc\ to bleed 
Lee and Vincent (24) have stressed the dura- 


tion of jaundice as a factor in causing an 
increase in coagulation time Since the icterus 
m these animals lasted only 2 to 3 weeks, a 
change was not to be expected 

Icteric index In the first senes with the 
gall bladder in place the maximum nse in the 
jaundice did not occur until the seventh dav 
When the gall bladder w'as removed, m addi- 
tion to the obstruction to the common duct 
the jaundice w'as highest in all but i of the 
animals from the third to the seventh dav 
after operation Thereafter, m both senes the 
ictenc index gradually diminished and re- 
turned to normal durmg the penod of obserx'a- 
tion This acute nse when the gall bladder 
was absent has been demonstrated previously , 
it was to be expected, since the gaU bladder 
was not present to store the secreted bile The 
speed by which obstruction to the common 
duct becomes apparent has been demon- 
strated by Snell and his co-workers (41) 
They found a direct van den Bergh reaction 
1^2 hours after ligation of the common duct 
and removal of the gall bladder while the 
serum bilirubm increased to 2 2 milligrams 
per 100 cubic centimeters m 4 hours 

Urea nitrogen The blood urea nitrogen in 
both series showed an initial decrease, then a 
nse between the fourteenth and tw'entv-first 
days, and decreased from then to the end of 
the penod of obserx'ation These vanations 
were more marked m the senes with the ob- 
struction present and the gall bladder removed 
It IS difficult to e\-plam why the presence or 
absence of the gall bladder should make this 
difference Since the values for the blood urea 
nitrogen vaned converselv with the ictenc 
index, some degree of temporar}' hepatic in- 
sufficienG}' IS suggested as the cause If this 
explanation is vahd, the larger vanations m 
the blood urea nitrogen in those dogs which 
had had the gall bladder removed in addition 
to the obstruction postulate a greater degree 
of earlv hepatic damage m that senes Pre- 
vnous observers have all demonstrated a 
decrease in the blood urea in the presence of 
jaundice or after hepatectom} (Yanagi and 
Bollman IMann, and i\Iagath) 

At the end of the ex-penments the curves in 
both senes approxnmated each other It must 
be pointed out that all the v alues are w ithin 



THE EFFECT OF PARTIAL OBSTRUCTION OF THE 
COiMMON BILE DUCT 

NORMAN \V THIESSEN \LD RAMON F iL\S7M^ PI1.D CW«d, 0 t» 


P ARTIAL or rtcurrin^' obitructkiD to 
the CDTTimoo bQe duct ht tnan ciutc* 
nuay dlstralng t\'mptom«. Id the 
•bteiKe ol itone itiictore or ouiccr 
these ^rmptoBU hire been attrfboted T»n 
otuly to dj-sfuDCtion of the giD bladder Ionic 
or structuiil dirturbancci of the ipluncieT of 
Oddi, u>d inflammation of the pancrema. The 
diflerential dlagrtosla of these conditfoDs, nhen 
jaundice li not present u diScolL An\ dUg 
noitk help therefore would be a distinct 
asmtance An attempt was rn»iV expenmen 
tail) to produce a lunPar coaditioD to the dog 
b} caimae a partial obstrucdoD to the com 
moQ bile QQCt and to obam-e the <€ecta. 

The flnt dmlal report of “gall-bladder 
coho’ without ttooe or m/ectioQ was made by 
Riuheoberg ia 1903 \sdtofi aod Baanebtcr 
(5) In 1909 desaibed wlut thev caDed the 
stasis g^ bladder dodogmshhig the hiper 
trapUc and atrophic c>pea, depeo^g 00 ibe 
an^itxm of the tnusde lai'er of the ^ blad 
der In igw Schmieden (j8) corrAted the 
pathological with the dinical flodlngs and 
stressed niechankaJ hindrances to the flow of 
bfle as the canse of the mnptorns. Berg In 
1933 found a hypertrophy of the sphincter of 
Oddi and suggested a functional disorder of 
this muscle as the cause for biliary stans 
This observatkm has been confinned since 
then by M cstphal (4S) "Vuboer Newman 
GtordamD and Mann (i 5) This theon alreadi 
had been suggested oo jdiyuDkmcal grounds 
by Oddi and bi Mdtser \\ cstphal (49) then 
daSBifled the*e states as atonic and hiper 
kinetic with a further differentistwo of the 
byperkintuc tipe Into hjpennotile and hjpet 
todc states Slore recentli sei-eral obem-ers 
have demonstrated a physiological ohitruc 
tion to the lower end of the common bOe duct 
In fnsn (ilcGowan Bulsch, and \\ alters (38) 

Fiw iW L«tnrili»T S«5n:»] R*'<»rck. OrpcrtBcat «# 
tmpmj *m3 th* P»u*lccr »«*«« a**rk C» 

«i *7 


Ivy (19) Best and Hlcken) Similar obitmc 
tioQ caused b> pancrcabtli has been ibmm ti 
occur by Thlmm and \\ alters (43} 

UETHOD 

In the first series of 5 dogs, under barttla 
anesthesia and with an mtratrachetl tube k 
place, the CDromcm bfle duct was exposed I 
was dissected cniapJetcIy free from sunixini 
tng Usaut just proximai to its entrance iali 
the duodenid wall This portain was carefnlh 
adected so as to be distal to the juncture a 
the bfle duct from the right lobe of the Hw 
and the common duct At this pobit a sDrei 
dip was placed around the duct so u to In 
dude the dact and a st)Iet measuring if 
mfllimetm in diameter The ends of the dij 
wm preased hmlv together and the slilri 
was remoitd, thos aflowisg the dip to rtmalfl 
10 place. The abdominal indalon was dosed 
ID the usual manner 

In the second series of 5 dogs the taroe pro 
cedore was carried out but m additico • 
choJecyitectomj was performed. 

After operatlcm the dogs were rarel\ rick 
and food was taken on the first day The diet 
was a standard one of cereal and meat senna 

Samples of blood were taken in the famnj! 
state before the operatioo on the first, third, 
and seiTnth days after operation and aetilv 
thereafter for a total of 13 detenninadons 00 
each dog oitt a penod of o weeks. The coag 
uladori time according to the method of lee 
and \S’hltc (35') was done at the time the blood 

was drawn The number 0/ red cells and the 
awcaitratloo of bemoglotan was detennmed- 
The remaining blood waa then anahacd for 
cholesterol, cholesterol caters, total cakjum, 
urea nitrogen, fiulnogcn and semm bflunto 
stated as ictenc index. The weight of the dog 
was noted at the time of each blood sampl^ 
All stools were tested for the presence of 
b} the 'ichmldt test to rule out the posnHiity 
of ajfflpletc obstruclioo occurring 
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OBSERVATIONS 

There were no deaths m either senes One 
dog m the second senes at the end of the 
second month developed a sudden increase in 
weight and what was thought to be ascites 
The ictenc index suddenly rose, although the 
animal’s clinical condition remamed excellent 
The fluid wave in the abdomen disappeared 
just as suddenly and the jaundice receded At 
the end of the penod of observation the dog 
was sacnficed, the stomach was hugely di- 
lated and contamed several large pieces of 
bone which apparently had obstructed the 
pylorus and angulated the common duct 
Red cells and hemoglobin All of the animals 
developed a drop in the red cell count and 
hemoglobin concentration The dogs which 
had had the gaU bladder out m addition to the 
obstruction showed a marked mitial decrease, 
but after the first week the average vanations 
were insignificant The senes of dogs with just 
the obstruction showed a slower but similar 
decline with the leveling of the curve occur- 
ring only after 3 weeks The dogs in which 
the gall bladder had been removed did not 
show as great a total drop as those dogs with 
the obstruction alone 

Each animal over a penod of 3 months lost 
approximately 400 cubic centimeters of blood 
This loss m repeated amounts of 30 cubic 
centimeters docs not seem great enough to 
explain the developing anemia Snell, Greene, 
and Rowntrce (40), after ligating the common 
duct and removing the gall bladder, noted a 
steadv fall in the number of red cells with a 
slight reduction in hemoglobin They attrib- 
uted this result to repeated bleeding Mann 
and Bollman refer to the anemia that is 
associated with liver injur}' This may have 
been a factor in the present senes in addition 
to the chronic blood loss 

Blood clotting The coagulation time accord- 
ing to the method of Lee and White (25) -was 
done each time blood was taken The average 
coagulation time curx'c in the senes vith the 
gall bladder present showed a slight decrease, 
but the difference vas not great In general, 
the coagulation time shoved no significant 
variation In supjxirt of this obscrx'ation none 
of the dogs shoved an} tcndenc} to bleed 
Lee and ^bneent (24) ha\c stressed the dura- 


tion of jaundice as a factor in causing an 
increase m coagulation time Since the icterus 
m these animals lasted only 2 to 3 weeks, a 
change v'as not to be expected 
Icteric index In the first senes with the 
gaU bladder in place the maximum nse m the 
jaundice did not occur until the seventh da}' 
MTien the gall bladder was removed, in addi- 
tion to the obstruction to the common duct 
the jaundice was highest m aU but i of the 
animals from the third to the seventh day 
after operation Thereafter, m both senes the 
icteric index gradually dimmished and re- 
turned to normal dunng the period of observa- 
tion This acute nse when the gall bladder 
was absent has been demonstrated previously , 
It was to be expected, since the gall bladder 
was not present to store the secreted bile The 
speed by which obstruction to the common 
duct becomes apparent has been demon- 
strated by Snell and his co-workers (41) 
They found a direct van den Bergh reaction 
lyi hours after ligation of the common duct 
and removal of the gall bladder while the 
serum bihrubm increased to 2 2 milligrams 
per 100 cubic centimeters in 4 hours 

Urea nitrogen The blood urea nitrogen in 
both senes showed an initial decrease, then a 
nse between the fourteenth and twentv-first 
days, and decreased from then to the end of 
the period of observation These vanations 
were more marked in the senes with the ob- 
struction present and the gall bladder removed 
It IS difficult to explain whv the presence or 
absence of the gall bladder should make this 
difference Since the values for the blood urea 
nitrogen vaned converse!} vnth the ictenc 
mdex, some degree of temporar}' hepatic in- 
sufllicienc}'' is suggested as the cause If this 
explanation is valid, the larger vanations in 
the blood urea nitrogen in those dogs which 
had had the gall bladder removed in addition 
to the obstruction postulate a greater degree 
of early hepatic damage in that senes Pre- 
vnous observ'crs have all demonstrated a 
decrease in the blood urea in the presence of 
jaundice or after hepatectomy (Yanagi and 
Bollman, Mann, and Magath) 

At the end of the expenments the curv'cs in 
both senes approximated each other It must 
be pointed out that all the values are vithin 




nomui Hrmts, despite tbe ohsenrei ri«e cod 
fii) 

Calaam The tot*] bkmd sentm adaum in 
tbc first senes with onl\ the obstruction 
showed a nse tod then t /all In the second 
series there occurred a slight steady rise the 
stgnlfictQce of which is questionable 

The literature has man) conflicting reports 
on both the qualit) and quantJt) of the blood 
cakium In jaundice (Icy ?o) The presence 
of Icterus has some effect on the metaMcsm of 
calduin as shown b) the bon\ chan^ occur 
ring tn proloDged jaundice (^Bochbinder and 
Kem 9) by the greater tolerance of the 
jaundiced dog to Intravenous caldum (W altera 
and Bowlet) artd b) the decreased effective- 
ness of parath)'Toid eitract In parith\mldec 
totmird dogs with jauixUce (Buefabinder and 
Kern 10) 


Fla. TW tomcTtod of thcccic u p ti cit»leif»n b 
»ho*fat tWmtctareiprjduttd Oo 
b*» ulteisiri itrasia o*ly i»itkll7 

Filna The fibrinogen content of the blood 
Incrtaaed In both serTes. Snell, Greene and 
Rowntirc (41) observed a sharp postopmtnr 
rbe in blood fibrin after ligation of the comraco 
doct followed bj a decrease to the upper 
luuits of normal The chanfei obaened art 
m acesrd with the beliei that damage to tbe 
livTT causes a rise b blood fibrinogen and 
fibrin. 

CMtsimi and cheifstent tt)m The vaJws 
for total Wood ebcJesjerol varied ibn 3 ariv fa 
both seriet. There was a rise to a peak at the 
end of 7 days, a sharp fall at 14 days, a 
secondax) rise between the thirtv fifth and 
forty-second dfl\ with a final drop to the 
pre-operatJve ler-el (F?g r) 

The cholesterol esters, on the other band, 
reacted am\Trsel\ in the two scries. In the 
•cries in which the obstruction was preseat 
akme the percentage of esters rose as the 
total chdestcrol fcD and fell when the total 
chofesteroi rose liTien the gall bladder « ts 
iCTKATd b addition tn the presence of the 
partial obstruction, the changes b ebdesterof 
esters paralleled the changes b total cboJes- 
terol (Rg i) 

The significance of these changes is hard to 
evaluate It is generall) conceded that a nse 
b free cboleaterol with a fall m the esters 
means Ih-er damage (ii 14, 17 *3 33 3 ?) 
In both the series of dogs one ma) postulate 
■ppro'dmateij an equal amount of ultlniste 
liver damage. The difference, therefore should 
be due to tbe presence of tbc gall bladder la the 
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TABLE I -BLOOD CHANGES FOLLOWING PARTIAL OBSTRUCTION TO COMMON BILE DUCT 


Time 

Days 

Weight 

Kilos 

Red blood 
cells 
MiUiona 

Hemo- 

globin 

Gm /loo 
can 

Coagula 
tton time 

1 Seconds 

Cholesterol 

total 

Mg /loo 
c cm 

Cholesterol 

esters 

1 Per cent 

Total 
calcium 
Mg /loo 
ccra 

Ictenc 

index 

1 Blood urea 

1 mtrogen 
Mg/ioo 
! cem 

Fibrinogen 
Gm /joo 
c cm 

Prc*op 

19 0 

8 S4 

17 I 

i 

243 

169 

46 5 

9 

6 

in 

mm 

3415 

1 


8 OQ 

16 I 

20s 

i8a 

45 0 

« 

8 



350 

3 


8 09 

16 I 

260 

201 

4 A 0 

9 

9 

in 


3S0 

7 

IQ 0 

7 75 

15 8 

251 1 

220 

43 3 

It 

0 

14 3 

6 3 

4S5 

14 

16 3 1 

7 51 


2S4 ' 

»S6 

SI 0 

10 

5 

12 7 

7 0 

38S 


18 8 

6 45 


250 

16s 

42 0 

10 

8 

8 6 

6 2 

377 

38 

16 4 

6 40 

14 r 

265 

i36 

42 0 

12 

7 

9 0 

6 5 

450 

35 

14 3 

6 6s 

14 4 

2t6 

190 1 

42 5 i 

9 

7 

7 4 

1 


42 

15 7 

6 jg 

13 9 

40 

I 8 S 

43 5 

9 ! 

7 4 1 

1 


49 

16 9 

6 82 

14 4 

226 

167 

46 0 1 

s 

6 

S 3 

1 


56 

16 0 

6 23 

Bi 

■EMI 

16S 

43 5 

8 

3 

5 S 1 



63 

*7 9 

6 a6 

mm 

217 

135 

49 0 

8 

7 

3 0 



70 

16 8 

6 55 

1 14 0 

201 

144 

39 0 

9 

3 

2 7 ! 

JO 0 1 



first senes Sweet reported that after chole- 
cystectomy the blood cholesterol rose and did 
not return to normal for 40 days Previous 
expenmen ts by many ivorkers (i, 2, 4, ii, 
12, 16, 18, 23, 31, 32, 33, 44) on the action of 
the gall bladder on cholesterol metabolism are 
contradictor}', the best data appear to show 
that the normal gall-bladder mucosa may 
absorb small amounts of cholesterol, while the 
inflamed mucosa may add cholesterol to the 
gall-bladder bile by desquamation (Ivy', 19, 


Tonnoumi) The changes descnbed would 
signify then, that the nse in total cholesterol is 
m response to liver damage, while the change 
m the esters is caused by an absorption of 
cholesterol from the bile w'lth the amount of 
the esters in the blood remaining the same 
This resulted m a relative drop m the choles- 
terol-cholesterol ester ratio I^Tien the total 
cholesterol value dropped, the percentage of 
esters remained more or less the same, and the 
relative increase of esters became apparent 


TABLE II —BLOOD CHANGES FOLLOWING PARTIAL OBSTRUCTION TO COMMON BILE DUCT 

AFTER CHOLLCYSTECTOMA' 



\N eight 
Kilos 

Red blood 
cells 
Millions 

Hemo- 

globm 

Gm /loo 
c cm 

Coagula 
tjon time 
Seconds 

Cholesterol 

total 

Mg /loo 
can 

Cholesterol 

esters 

Per cent 

Total 1 
calaum 
Mg/ioo 
can 1 

Ictcnc 

index 

Blood urea 
nitrogen 
Mg/100 
c cm 

Fibrinogen 
Gm /loo 
c cm 

Pre-op 


7 54 

15 

4 

>47 

7.4 

38 5 

9 

4 

3 2 

immmm 

235 

I 

^B 

7 S6 

16 

0 

1 216 

ISO 

38 

0 

9 

8 

44 3 

i^B 

373 

3 i 

13 0 

6 95 

1 

14 

7 

268 

173 

40 

I 

B 

m 

13 6 

i^B 

346 

7 

IS 0 1 

*0 

0 

1 

13 

6 

364 

190 

42 

0 

E 

B 

14 0 

a 0 

292 

14 

— 

6 20 

13 

8 

240 

150 

39 

0 

xo 

3 

IS 5 

10 7 

333 

2t 


6 78 

14 

0 

232 1 

iSi 

45 

0 

10 

4 

9 4 

11 2 


28 

14 6 

6 82 

14 

0 

330 

1 

181 

1 

47 

0 

xo 

3 

6 4 

10 7 

430 

35 

14 5 

6 II 

13 

4 

250 ! 

190 1 

44 

5 

9 

9 

7 2 1 

8 8 s 


42 

14 9 

6 35 

13 

9 

363 

203 1 

43 

0 1 

20 

6 

6 25 

7 8 


40 

15 3 

6 37 

B 

m 

32S 

1S9 

30 

0 

10 

I 

5 6 

S 5 

410 


12 0 

6 40 

■ 

m 

356 

134 

43 

0 

9 

6 

12 - 

1 , 0 



13 0 

6 92 

ij 

4 

29S 

1 

39 

° i 

TO 

4 

6 S 

' S 0 


70 

13 ^ 

6 61 

13 

2 

33 

134 1 

1 3S 5 1 

10 

I 

5 0 

s s 
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SURGER\ GY\ECOLOG\ AND OBSTETRICS 


It hu been iboTrn that doriog fat abwrp* 
tfc>Q the proportion of d»k*teroi otm b 
(Bloor and Knodjon 7 ai and Cufiie) 
PathoVsgically cholesterol depcksfts may be 
seen in any tisane in irhlch cdU are under 
going destruction and wbere absorptioa U 
poor (Rells) If these ohservationi are ac 
cqjted it Is quite possible that the nse m the 
le%-el of the tsten is an absolute one caused by 
degeneration of the hrer secondary toohstnic 
tiCHL 

The secondar) rise in total cholesterol 
coming between the fifth and deth weeks mav 
have been due to the liver damage becoming 
more apparent before the healing process 
began. 

It was suggested that the varutjoos la 
cholesterol and its esters may have been due 
to the Dutdtkiaal state of the aninuds. These 
variatloru of the •enim lipoids with the state 
of QUtritlofi have been 8tu<Bed (Man and 
GQdea, and V, endt) In general, during star 
Tition an initial h>'pochoiateTolaaia occurred 
after which the cholesterol values varied with 
the state of nutrition In both senes of obser 
vitions reported here the initial drop b total 
cholesterol did not occur sltboogh thoe was a 
definite bss b waght The total cholesterol 
rose untO tbe seventh da\ Theirafter b the 
dogs with the partial ohitruclioo present and 
the gaD bladder removed the two corves 
varied directlv (Fig i) At the end of the 
period of obaerratioo, bowev'er when the 
cholesterrd returned to normal, the weight had 
fallen approaabi) In the seria of do^ with 
onJ\ the obstruction, after the Initial rise b 
cholesterol, the two curves varied Invetselv 
similar to the choiestcrol-cbolesteitJ ester 
curves in the tame don From these results 
It cannot be said that tte changes b the Wood 
chDlcsterol were caused by the vaiutkm fa 
the state of nutrition 

It is more probabie that the changes in the 
total cholesterol ait the result of the liver 
damage. 

\t the end of the ciperunent the presence of 
partial obstruction was proved at autop^ 
Ml the cbgs ilwwed strictures at the point 
where the dip had been placed (Fig *) The 
dips bad ulcerated through and in 4 dogs it 
was found Ivmg free m the upper common 


ducL The bDe back of the stnetore cnouioed 
small sandy partkies and was turbid. The 
liver was cinhoUc In all the doga. The 
pancreas was normal Tbc doodenora aod 
stomach shoired gross InflanunaUcm only fa 
idogv 


A stud) of the comparative effects of panfa] 
obstructlira to the common bile duct with and 
without cholecvitectomv was made (Tiblei I 
and II) It was hoped that some mlgbt 
be obtained In caplalning symptoms uisiiii 
from partial or rreurrinB common duct ob- 
ftnictioo m man. Tbe obsmatioai In the 
main agree with thoac noted after Hgitkm of 
the common duct diffcrinBonlj In degree. \ 
peculiar variation m the cholestcrol-cholfs- 
tcTol ester rabo has been shown to occur In 
tbe presence of ohstructioa and an intact pll 
WadcieT the cholesterol esters batased when 
the total cbolesterd deorased, and decreaied 
when the total cholesterol incmscd- In the 
ptcsence of obstroctlon aod with tbe gtQ 
bladder renoved, tbe choksterof esten nrW 
ditectl) with the total cholesterol The cri- 
denct favors the view that these vanatko 
result from damage to the hvtr with the gall 
bladder pla TBg a secondary rWe rathet than 
from changes fa the state of nutrilioa. 
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tetanus toxins when injected subcutaneously 
into guinea pigs and white mice, do not give 
nse to tetanus but he dormant as mert bodies 
at the pomt of mjection, awaiting either de- 
struction by phagocytes or an awakenmg mto 
activity and toxm production by tissue de- 
struction or secondary^ jnlection It would, 
therefore, seem that the symptoms of tetanus 
which Babes observed m his animals were due 
to the amount of toxm that was injected with 
the bacilli m the cultures, and the important 
factor of toxm content was not controlled It 
IS quite plausible that the animals receivmg a 
sublethal amount of tetanus toxm survived, 
while those receivmg a fatal dose died That 
he was able to save i of 2 animals moculated 
with a culture of Clostridium tetam followmg 
the injection of the blood of a rat which had 
survived moculations of Clostndium tetam 
and phenol may be explamed on the basis that 
either the toxin mjected was of a sublethal 
quantity, or that there was sufficient anti- 
toxm m the blood of the rat to render the 
recipient animals passively immune Of 
course, both factors may have played a part 
In either event, it would be impossible to 
state that the phenol played any significant 
rdle 

McChntock and Hutchings perlormed some 
experiments similar to those of Babes In 
their first experiment they used 5 pigs and 
gave each subcutaneously ten times the mim- 
mal fatal dose of U S standard tetanus toxin 
As soon as symptoms developed the pigs were 
given o 5 cubic centimeter of a 2 o per cent 
phenol solution subcutaneously every 2 hours 
durmg the day All of the pigs died and no 
effect was observed They repeated this ex- 
periment and gave the phenol every 2 hours 
day and night In this experiment 2 of the 
pigs recovered They again repeated the ex- 
periment, the phenol injections bemg started 
immediately after the injection of the toxin 
In this case all of the pigs died Similar results 
were obtained m expenments on sheep It did 
appear to them that the sheep were less spas- 
tic when treated with phenol than with anti- 
toxin 

Camus, working with dogs, found phenol of 
no value in treating tetanus, regardless of the 
amounts used, or at what stage of the disease 


the phenol was admmistered He used tetanus 
toxm and a 3 o per cent aqueous solution of 
phenol subcutaneously m varymg amounts 
The largest amount of phenol used was 20 
cubic centimeters daily The controls and the 
phenol mjected dogs died in about the same 
time, 1 e , 5 to 6 days The dogs mjected with 
phenol 24 hours after the administration of the 
toxm died at the same time as did the dogs 
which received the injections at the time the 
signs of generalized tetanus developed Flores 
obtained similar results He used 11 gmnea 
pigs, givmg each one a fatal dose of toxin 
intramuscularly, and at the first signs of 
tetanus admmistered a total of 3 cubic centi- 
meters of a I o per cent aqueous solution of 
phenol daily in fractional doses Four of the 
guinea pigs died on the second day and the re- 
mainder on the third day The 17 control 
animals died in 2 to 4 days, 14 of them on the 
third day 

It would seem from the 3 latter reports that 
the phenol treatment, as recommended by 
Baccelli, is of no benefit However, there are 
many clmical reports of the cures of cases of 
tetanus with phenol mjections, mcludmg a 
number of cases whidi had tnsmus and 
opisthotonos with generalized spasms Most 
of the reports are based upon only i or 2 cases 
Very few fatal cases have been reported m 
which this therapy was used Baccelh, m 191 1 
(4), collected 190 cases from the hterature 
from i888 to 1911 These cases were from 
about one hundred different physicians Bac- 
celli divided the cases into groups He classed 
94 as severe, of which he stated 92 were cured, 
the mortality being decreased accordmg to his 
calculation from 100 per cent to 2 12 per cent 
He discarded from this group all cases which 
did not receive at least 1 gram of phenol per 
day In the group that he classified as being 
verj-- severe there were 38 cases, ii of which, 
he stated, did not receive sufficient phenol 
From the 27 cases that he thought did get 
sufficient phenol 22 were cured, a mortality, 
accordmg to Baccelh, of 18 5 per cent He 
stated that the average maximum dose was 
I 5 grams of phenol per day, but often more 
was given Single doses ranged from o i to 
o 15 gram It was possible, however, to in- 
crease the dose map year old boy to o I’ 5 



THE EFFICACY OF PHENOL AND TETANUS ANTITOXm 
IN THE TREATMENT OF EXPERIMENTAL TETANUS 
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WESLEY D THOMPSON J 

T he lue of pbfDol In the tmtmcDt of 
tetanto antedate* the Uoiabon and 
culture of the Clostrtdjinn tetani br 
Kitatato In i8&q (13) GfcBMi,aatu 
dent of BaccelE, In 18S8 reported before the 
Flirt Italian Congms of Internal Medidnc 
the excellent result* obtained b} him and 
BacccUl In the treatroent of *e\TraJ hundred 
caaesofneurmlgui, sciatica, and other conditloa* 
b\ the Injection of aqueouiaolatkia* of phenol 
Fiodli^ the chemical to be a penrerful analgc 
dc and »edati\-c, thet rrere tempted to tr\ it 
on a iererc caae of tetanu*. Tte patient re* 
coN'cred. BaccelU became a ttaanch ad\-ocaie 
of thia tvpe of treatment vhich baa become 
identlfiea with him to the extent that it coca 
rnooW bean hi* name. 

Inhlipaperln 1911 Baccdll referred to the 
work of Kjtaiato (16) in iSgt and that of 
Babe* (>) In i&gr a* lending eipenmentaJ 
nqjport to the use of phenol m the treatment 
of tetanus, kilasato dbCD^'ered that phenol, 
when mixed with a hltrate from a culture of 
Gostndlum tetani, fa tUro woold detoxify the 
toxin, He found rhmi when equal amounts of 
a 3.0 per cent phenol solution and filtrate 
were combined and the mixture allowed to 
*tand for 00c hour o i cubic centimeter of 
this (oIutioD would not cause tetanus when 
injected Into mice. It required anl> xicooi 
cubic centimeter of the filtrate iudf to kill a 
nxnae in 5 to 6 da\-s. BacceUi Idled to men 
tWD in bk paper that Kitasato also found 
other to be of benefit b even lower 

concentratkni. For example, bydrochiork 
acid was effectual m a 5 per cent •olutfon, 
creiol in 1 o per cent *rfution cxlcium h> 
droijde In o 1 per cent solution and sodium 
hniroiide In o 3 per cent solution 

In referring to the wort of Babes, BaccelU 
stated that this Inrestigator found that be 


could nnmnnire animal* to tetanus whh the 
blood or scrum of sevcril specie* of 
which had been previousl} ‘iimnuabed br 
Injections of phenol This “expenment coo- 
risted in taking blood from the heart cf a 
rat which had *ur\i\Td Gortridmnj teluti 
and phenol injections, and injecting thh Into 
two gidnea pi^ Both amirmls were then b 
jectfd with a i^tare of the Ckwtridmm tctsnl 
One surNdeed He obtained the resoUi 
using rabbits. 

In 189S Babes (3) lummamcd his cmen- 
menU, stating that he bad cured dog* wbid 
bad been Inoculated with a %-iruleot cuhiiie of 
Gostndlum tetani b\ mjectlng then five 
times dallv with 35 comc cmcbsetersof a 05 
per cent solotkci of phenol trvn wbn the 
tmament was delay-^ untD first lyTo pto ea 
sneared- All the control anhnals dM but sQ 
of the treated dogs recovered in about 9 dsrs- 
Relaxation of rausde spasm appeared Hist at 
the pobt of the phenol injection* Pigeon* 
were also used 6 were Inoc^ted with a cul- 
ture of Clostridinm tetani, and as soon a* the 
first sign* of the infection appeared, 3 were 
injected 8 tiroes daJlj- with i to a cubic emd 
nwten of a 1.0 per cent #olutx» of phenoL 
The treated anlnnls lurvhTd whEe the 3 cw 
troi* died SonDar result* were obtained b 
rabhiu but rata were rard) aavTd- The re 
lulta In these experiments were much more 
constant than hi dmltar eiperiraenti reported 
In 189* in which be used a i loco solatkn of 
phenol In closing he said “The general lesdt 
of treatment u very remarkable and bard 
ly leas manifest th«n tne action of antltctanlc 
serum Tbe aniroaU cured were not 
absolutdv immune to new tetanus Inocua 
tioQs but succumbed after repeated injecdotu 
of totini 

It doe* not ^ipcar that an\ definite CDOnu- 
BUQS can be drawn frocn these eipenroents lot 
Ftmnd* and \ aiflard and Rougct found thal 
tetanus sport* in pure culture and free frwa 


Fna (*• Bvma DnvtacBt SwTiaJ ar.nnh SrSo^af 
MteLoB* rw>«r«<T W 

' ‘c a ijar CaciruT 
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Fig I Do^ 418, cord Receii ed loo D L D of tetanus 
toxin (puUenz^) intrax enously Sacrificed at 25 hours 
when near death Antenor horn cells show acute cell dis 
ease wnth loss of Nissl substance and pale staining of cell 
prolongations far from the cell The nuclear membrane is 
lost a, left, Xsoo, cresjl siolet stain b, X 40 °i cresyl 
\iolet stain 

treatment, and we have found no Italian 
report on wartime tetanus hich mentions the 
Baccelh method Comighon stated that the 
French Arm} had been using phenol success- 
fully both m prophylaxis and treatment but 
no mention nas made of the dosage He re- 
ported 4 patients who recovered after the 
administration once dail} by either mtramus- 
cular or mtravenous routes of 40 to 70 cubic 
centimeters of a i o per cent aqueous phenol 
solution It v as, perhaps, as the result of war 
expenences that little appeared in the htera- 
ture until 1931 vhen Suvansa pubhshed a 
report of 14 cases n ith only 4 deaths Of the 4 
that died 3 were monbund upon admission 
and I died from uremia These results, com- 
pared xnth the poor results he had been get- 
ting vuth antitoxm therapv, led hun strongly 
to adinse its use He administered intrathec- 
al!} a 1 400 solution of phenol in normal saline 
in dosage of 30 to 40 cubic centimeters to 
adults and 12 to 20 cubic centimeters to chil- 
dren Since the publication of this article he 
has had 12 additional cases (23) Mith 5 deaths 
and 7 recoicncs from 1931 to 1934 However, 
from 1934 to the present time he has been able 
to obtain a larger supph of antitoxin and has 
used It with fairK good results, injecting 
60,000 to 120,000 international units sub- 



Fig 2 Dog 382, cerebrum Received o 57 cubic centi 
meter of phenol (1400) per kilogram of b^j weight m- 
trathecally and was sacrificed at 72 hours Thickemng 
and edema of the meninges over the cortex Xuo, hcmo 
toxjlin and eosin stain 

cutaneously daily He is stiU of the opmion 
that phenol can cure those conditions w'hich 
are not too severe He uses the pulse rate as a 
standard of sevent} Patients who have a 
pulse rate of over 100 in adults or 120 in chil- 
dren (the pulse rate being taken betw'een the 
spasms) he considers to have “severe ’ condi- 
tions He further stated that tetanus result- 
ing from wounds of the head and the neck is 
not amenable to phenol treatment At the 
same time Pilloni reported the results of 53 
cases of tetanus observed dunng the 12 pre\a- 
ous years treated with phenol alone Of the 
cases which had an incubation period of 3 dav s 
or less all died, from 3 to 10 da\ s 6 died and 
8 survnved, from 10 to 30 da^ s, onl} i died out 
of 28 His maximum dose per dav was 085 
gram given subcutaneously in fractional 
doses, following the technique of Baccelh 
He used no tetanus antitoxnn 




gmn e\Tiy i* boun, for 12 d*^1. Other pa 
Uent* TTcre gtvcD u much ai gram* per 
d*\ for 14 d»)i without apparent harm. He 
himself u*ed a 2 o to 3 o per cent aqueous 
aoiution and ga^T not more than 0.3 to o 5 
gram the firat dai but If the urine remained 
Dormai, he qoiddi increased the doae from i o 
to I 5 grams per da\ in divided doses. V\ oods 
used a 10 per cent solution and Maraghaiio 
used a 5 per cent solution in iteriie oD to avTHd 
the local cflectj of phenol especiallv in neir 
bom batrtrt- In the ver> seierc cases, Bac 
cclli advTfred the imme^te mjectioo of i 
gram the firit da) 

a result of BacccUi s paper there was 
from 1911 to 1014 a gradual Increase m the 
publicalioiis of l^tcd cases of tetanus cured 
by phenol Howm-er from 19 4 00 the re 
ported cases became rarer Bmce in 1915 (7) 


and tQib (S) stated that magnciiam sulphate 
and phenol had been used b the cases trf 
tetanus In the home hospitals of England but 
had been found to be of no value. In the first 
report 7 patients died of those recdiinfi mb 
cutaneous doses of less than 16 2 pams « 
phenol per da> and 5 recovered, while « 
thoae receiving from 16 2 to 80,0 grains pet 
daj 7 died and 6 rcccoTrrd. In the 
report about the same ratio prevailed- 
these patienii also recchtd tetanus inlJted^ 
Leuhman and Smallman, in thar anal ysis^ 
the cases of tetanus ra the Brilah Eipeo 
tionai^ Forces m France, reported no U\nr 
able results from the use of phenol Howe^ 
thc^ reported neither the amount ci phena 
used nor the method of ■ dm l n buat^ 
Stnder wriimg on tetanus In G^niany dtf 
Ing the war made no mention of the pbenoJ 





THOMPSON ET AL PHENOL, TETANUS ANTITOXIN, EXPERIMENTAL TETANUS 863 



Fig I Dog 41S, cord Receued loo D L D of tetanus 
toTin (puKenzed) intra\ enously Sacrificed at 25 hours 
11 hen near death ■interior horn cells shon acute cell dis 
ease with loss of >.issl substance and pale staining of cell 
prolongations far from the cell The nuclear membrane is 
lost a, left, X500, cresyl violet stain b, X400, cresyl 
nolet stam 

treatment, and we have found no Itahan 
report on artime tetanus which mentions the 
BacceUi method Cormghon stated that the 
French Army had been usmg phenol success- 
fully both in prophylaxis and treatment but 
no mention was made of the dosage He re- 
ported 4 patients who recovered after the 
administration once daily b} either intramus- 
cular or mtravenous routes of 40 to 70 cubic 
centimeters of a i o per cent aqueous phenol 
solution It as, perhaps, as the result of war 
expenences that httle appeared m the htera- 
ture until 1931 when Suvansa pubhshed a 
report of 14 cases with onh 4 deaths Of the 4 
that died 3 were moribund upon admission 
and I died from uremia These results, com- 
pared vith the poor results he had been get- 
ting vnth antitoxm therapy, led him stronglj’^ 
to adnse its use He administered intrathec- 
all^ a 1 400 solution of phenol m normal saline 
in dosage of 30 to 40 cubic centimeters to 
adults and 12 to 20 cubic centimeters to chil- 
dren Since the publication of this article he 
has had 12 additional cases (23) with 5 deaths 
and 7 recoveries from 1931 to 1934 However, 
from 1934 to the present time he has been able 
to obtain a larger supph of antitoxin and has 
used It with fairh good results, injecting 
60,000 to 120,000 international units sub- 



Fig 2 Dog 382, cerebrum Receiv ed o 57 cubic centi 
meter of phenol (1400) per Lfiogram of body weight m 
trathecally and was sacnficed at 72 hours Thickening 
and edema of the memnges over the cortex Xiio, hemo- 
toxybn and eosin stam 

cutaneousl)’’ daily He is still of the opmion 
that phenol can cure those conditions which 
are not too severe He uses the pulse rate as a 
standard of seventy Patients who have a 
pulse rate of over 100 in adults or 120 m chil- 
dren (the pulse rate bemg taken betw een the 
spasms) he considers to have “severe” condi- 
tions He further stated that tetanus result- 
ing from wounds of the head and the neck is 
not amenable to phenol treatment At the 
same time PiUoni reported the results of 53 
cases of tetanus observed dunng the 12 prevn- 
ous 3 ears treated with phenol alone Of the 
cases which had an incubation penod of 3 da} s 
or less all died, from 3 to 10 dajs, 6 died and 
8 survnved, from 10 to 30 da} s, onl} i died out 
of 28 His maximum dose per da} was o 85 
gram given subcutaneously m fractional 
doses, follownng the techmque of Baccelli 
He used no tetanus antitoxin 
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F1(. ^ Dof 4^ cord Rrcehed oo D^-D ti irtun* 

tcr^ (Mhtni) xttnr«ao<ii}7 ud 6 Wn kiet sj 

400) p0 klkwnta bofj' dtbtn- 
tnibeafi? Doc died to j honn Icoa tetuus 
kom dk to tak dbe— r Quombn difftady fUlned 
Nodei b«re}x (ab)r On* rrQ ikn CBCrtfUOaa af prtv 
crQstor Beta ork X4ia, hBnotaiTfia ud raato Uami 

Three Americia antbon reported f»\-ormbIe 
rmilU foUowliig phcool and aabtoxin treat 
ment BrMUi reported 6 caaes with 6 rerov 
eneft. He uied tne phenol intraxmouil) in a 
1 o per cent adotion iro™ jo to 40 

cubic centimeter* everj 8 hour*. In addition, 
these patient* received from 65,000 to 105 000 
unit* of tetjmu* andtoxIrL Bites reported 4 
iTCOverie* out of 5 caie* /oflowing BacceOi * 
technknie -nhfle hUBer reported 1 *uccea*ful 
rafi* following the roethoa used b% Su\insa 
Both of these author* al» «\e Urge do*e* of 
tctanui antitoxin m addition to the pbeooL 
Pnor to these reports, Beall in 19*4 reported 8 
*ucctaaioD> treated case* upng i to 3 grains 
of phenol IntramuacnUriy evei> 4 hour* 
oiuiDj in a tj 0 per cent aqueous iolotion 
In idditioa hi* patient* receirW 3®!®°° ““‘U 


of teUnuJintJtoifn on the fintiUy TheviH 
bad tiUmua and connilihmi. The locnbatioo 
period* were reported In 5 caie* and ruwed 
from * to 13 dar-*. 

In man\ of these cue* the tetano* intUona 
alone might have effected a cure reganfla* erf 
the amount of pherwl given \-et it urmt pot- 
•Ible to state tiut the phenof did not supp(«. 
ment the antitoxin 

WTiat can we coodode frotn the*c reported 
dmlcal Kiccesie*’ A patient » HI not iccnunb 
to tetano* imlesi he get* a foil lelbil do^ erf 
the toxm hnt lost what a lethal dne h for 
man we do not know There I* no doubt Ilut 
it win VM) with the Individuai due to tDSer 
cnce m hoet mistance Furthennoce, there h 
no test bj which we can tefl Joit how nradi 
toxin the patient ha* fixed or will ahsab. 
Following the dinJcal coune of the dhetic 
may hdp but little becan*e we ncirr Vnerr 
the exact incubation period, the manber or 
rirulcDCe of the Oortridniin tetanJ or thdr 
rate of lodn production If we knew ihae 
facta we could then better prognottkate in the 
mdMduil case Even thoogh h Is theoreti- 
cally poanble for a patient to absorb and fix 
sereo-eigbLba of a fatal dose of toxin and not 
die it Is hardly poaafble to beCeve that all of 
the case* reported a* havuig been cored br 
phenol tlooe would fall Into thh group. Be- 
cause of tbe great eipeiue inrxrfvTd In the 
treatment of tetanus rdtb adequate amounts 
of tetano* antitoxin we felt that it would be 
of in^rtance to cany out tome controlled 
expemnentj in an attempt to determine the 
value of phenol in the treatment of cipeti 
mental tetanus alone and in coinbinatkia 
with antitoxin. 


Fa»T 1 

iittkod IVe first investigated the method 
advocated b} Suim*a (sj) e aMumed that 
be would use hi* maximiim dose of 4® ®uhrfc 
centimeten in treating a jxwog weD devri 
oped man of 150 poond* with a severe case erf 
tetanus From uu* we obtained our intr* 
thecal dose of o 57 cubic centuneter per 
gram of body srei^t of a 1 400 pheool sola 
thm in oormaJ saUne. We desurd to * 
dose of tetanus toxin that we knew would kill 
tbe dog, reganfle** of the aroount of tetanas 
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a 

Fig 4 Do^ 594, cord Received 100 D L D of tetanus 
toxin (pulvenzi^) intravenously and 6 hours later o 57 
cubic centimeter phenol (1400) per kilogram of body 
u eight intrathecally Dog died in 20 )^ hours from tetanus 
Acute cell disease m antenor horn cell mth loss of Nissl 


b c 

substance, pyknosis of nucleus and sn elhng of nucleolus 
a, X840 cresyl violet stam b, Thrombosis and liquefac 
tion of gray matter around it X105 c, Incrustation of 
pericellular gba network around degenerated antenor horn 
cells X840 


antitojan administered Abel and Chahan had 
found that if 100 D L D ^ of tetanus toxin 
^\ere injected mtravenously and 6 hours al- 
lowed to elapse, no amount of tetanus anti- 
toxin could save the animal We, therefore, 
decided to use this amount, smce we felt that 
bj' so doing we could tell whether phenol was 
of any benefit m extreme tetanus, either alone 
or m combination with tetanus antitoxm 

Experimental data Healthy, young, adult 
dogs were used for each group of experiments 
A complete autopsy was performed on each 
animal that died or was sacnficed 

Experiment i (i) The length of time re- 
quired for dogs to die after the intravenous 
administration of 100 D L D of tetanus toxin 
was determined The sjTnptomatology was 
carefully observed m the 6 dogs as tetanus 
developed (2) The effects of intrathecaU)’’ 

'From Abel and Chalian ha\c found in. the coune of vcr> 

numerous cxpcrimcnti citcndinp o\-cr a period of 5 j^ears that injection 
of jSo guinea oirL D 50 * tilogram lUNTiriabU induces fatal tetanus 
indcpof medium weight and age, and ha\*e therefore arbitrarily chosen 
this firarc as our lethal dose for dogs This dose kills dogs at random m 
from u\*e to nme da>“i 


admimstered phenol (i 400) given m the 
dosage of o 57 cubic centimeter per kilogram 
of body weight were studied in 3 dogs to which 
no toxm was given (3) Three dogs were 
given mtravenously 100 D L D of tetanus 
toxm, and at the end of 6 hours were given 
mtrathecal injections of phenol (i 400) m the 
same dosage as stated The progress of the 
disease and the length of time that the dogs 
survived were noted (4) Three dogs were 
prepared as in the third group, but instead of 
mtrathecal phenol they were given at the end 
of 6 hours 200 times the neutrahzmg dose^ of 
tetanus antitoxin mtravenousty and the sub- 
sequent course observed (5) In i dog we 
combined the above 2 forms of therapy so that 
at the end of 6 hours the dog, which had re- 
ceived 100 D L D of tetanus toxm, was given 
both mtrathecal phenol as m No 3, and 200 
times the neutralizing dose of tetanus anti- 

’According to the Umlcd States Government standard one unit of 
tetanus antitoxin will neutralize 1000 minimal lethal doses of tetanus 
toxin- Therefore soo times the neutralizing dose would be aoo times the 
amount of tetanus antitoxin which would be necessary to neutralize the 
total in}ection of the tetanus toxin 
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toTin as hi No 4 AD of our Intrathecal ad 
ralnlstratiotB were made throuj^h the lumbar 
route with a regular spinal puncture needle 
while tbe dogs were under ether amtbesla. 

This series of eipcriraents (Table I) re 
vcaled that dogs p\Tn loo DX.D of tetanus 
toTin in\-anabl\ died In 95 to a6 hours when 
the freshl) prepared drj toxin was used, and 
in 49 to 44 hours when the toxin in soluboos 
(of equal strength when prepared sometime 
prior to the experiment) was used. Histo- 
logical stud) of the central ner\'ous s\atem 
revealed the toxic m>Tk»path> so often de 
scribed In tetanus (Fig i) wbQe that of the 
kidneja revealed a simple nephrosla with paa- 
thx conges t ion the b\Tn an acute panhx 
congestion with parenchjmatons de gen e ra 
tion most marked m the central zanea. Dogs 
giN-en phenol alone mtrathecaUv showed no 
clinical effecta, but tbe histological ■t\Kl> of 
the cord and brain after the phenol was 
Injected rrreakd a thickening of the raetunge# 
(Fig 9) the kklnev a mOd simple nephro^ 
and the Ln'ct a mild doody swelling The 
dogs givm tetanus toxin IntrsN’enoosl) plus 
phenol IntrathecaD) died about 5 hours toon 
er than tbe controls. Histological studr of the 
central nentras s)'stem here re\%aled a toiK 
mt'dopaLb} greater than that obseived with 
tetanus toxin (FTgi. 3 aixl 4) However the 
kidnei and U\*er showed much tbe same 
pathological picture as that found with tonn 
alone. The dogs which were given :oo D L.D 
of tetanus todn and then after 6 hours 
treated with no neutralising doses of tetanus 
antitoxin did not die of tetanus as predicted 
b\ \bcl and Chalian. One dog surxived and 
showed no 111 effect whotsorver from tbe tet 
anus toxin and was in excellent coodlUon 
when returned to stock i mouth later An- 
other dog dm-eioped local tetanus m the in 
Jected hind limb and was aacrificed at the 
end of II da\i. It at no time showed an) 
signs of generahxcd tetanus. The remainder 
of the dogs died from Intercnrrent infection 
\tt all but one Uved suffiaenth long after 
tetanus was expected to dc\Tlop to pre 
dude its fubsequCTt dexTlopment ‘ In tbe last 



phase ool) i dog was gH-en similar imouBU 
of tetanus toiiti and then treated at tie end 
of 6 hours with both phenol and trtama 
antitoxin- As would be expected from tie 
abore it also showed no signs of tetanus, but 
died from an intcrcuTrent infectioo )Tt suffi 
dentil kjug after the eiperiroent was started 
•Imflarl) to preclude an) dei-dopraent of 
tetanoa. None of these dogs showed anv of 
the neurological m%TJ\Tinent seen In tetamn. 

These cxpcrimoits demonstrated that dop 
given overwhelming doses of tetanus taxin 
known to klU health) dogs in from 14 to 16 
houTV, are not helped- If anything thdr 
death is hastened bi addItioDal central nerr 
ous s\-steni damage or lowered resistance to 
distemper when gnm phenol intrathecaDy 6 
hour! ^tcr the tetanus toxin is given btri 
\TnousIv whDe the use of tetanus antitoxm 
akae tn sufficient amounts can saw the dogs 
srhen given 6 berata after the temn. 

ExpfnmmJ a In thb poop of dogs, we 
admi^ered the tame dsage of tetania 
toxin and phenol as in tbe Satt emetimat, 
but Instena of waiting 6 hours to uject the 
phenol we administer^ it as soon as poBible 
after the toxin injection Tbe results uth as 
to the length of time before death from tetin 
us and to the histological findings, srere dnu 
lar to tbe fiodingt in the tint cxpcilitwst 


We fell that theaboix cip^menU meskd 
that phenol adminfatcred intratbecaU) in tbe 
amounts used was of no Nwlue in neutraEilng 
or dcloxifving larw doses of tetanus toda 
given Intravenous^ to dogs, regardksi of 
the Uiw 0/ administration We, therefore 
began our in\‘eatigatk)n of the Intravcncw 
use of pbenol as adixicated by ConugCon 
and Br)-aii. 

ifeikod These authors have found dinicaJ 

I) that fairiv large amounts of a i oper cent 
phenol solution were compatible with fife 
We, therefore adopted this percentage Out 
solution was made bv adding the required 
amount of Dquid phenol of a known concen 
tratioa to normal sanoc just prior to its ose 
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ric L D»( 036, eofd Rfcrirt U «aprtt«ncd t<uaB» 
4 /iiIiam isutueciDv ud u ncrtkrrd t 7 bom 
MlU Ijn^Luejtlc tiiamioa ii Mcbaoid »ms4u 
utcriorBcrv nttt. X* 9 h k4rt ailo. 

oormal pontioa in vhicfa they ir«re pUmL 
’VN’lthhi 6 to 8 boun miiVed ccnjanctlval 
odcm mu noted vblch in seme ciues resulted 
in a complete oblltcritjon of the pupiL lo the 
anhiuls which received lethxl dcHCS of phenol 
these signs were progressive untD detth, whDe 
m the others the rigns were lets severe and 
entirely disappeared within 14 hours. Hlsto- 
iogtcal ezammstioa of the sections tahen from 
the kidnc%‘s and bvers re^■etled a shnpie nc 
phrosis and mild doudj swelling These 
findingB were, of course most maihed in the 
dogs reedving the larger amounts of pfaenoL 
^\e condoded that in dogs the lethal dose ol 
ixj per cent mtravenoia phenol was between 
03 and 035 gram per kflogram of bodv 
weight, ana that the damage to the kidney 
and bver was in direct proportion to the 
amount 0/ phenol giveru 

£i>fnaienJ a The purpose of these espeti- 
ments was to detenmne whether or not the 
intiaNtnous injection of phenol in one hind 
Umb wtjuld present or prolong the appearance 
of tetanus when 100 DT>.D of tetanus toxhi 


was simuItaDcously Injected into the \-rfn ol 
the other hind limb Becaose of the fcoewn 
damaging effects of both tetanus todn tad 
phenol WT decided to use t dosage of 
which in Itself had mlolmal effects. Blo-am\* 
were nm on the bloods from all the dogi. 
The blood samples were taken in each Instaarr 
at the ixmduslon of the inlectkin?. TTwe 
were 3 dogs in tha group (Table 17 ) one coa- 
trol and two dogs recci\-iDK both nteool 
(o 107 and aJ43 gram per kilogram of bodr 
weight respectn’clv) and tetanus todn. \il 
three 0/ th« animals died betwee n j 6 and 30 
boors and all of the bltHUsa\ detenninatkns 
were found to be eoual Utitologica] changes 
In the kldneja and IhTT were about the 
as m the preceding experiment We there 
fore condnded that intravenous 1.0 per cent 
phenol ui the dosage mentioned, gh-cn ihnol 
toocooslv with 100 DXJ) of tetanus toun 
through opposite veins la the same flukl rel- 
ume did not alter the progress of tetanos tod 
the blo-taaaia d)d not re^:^ any detod^png 
effect of the phertoL 

Ex^wttnJ Although the ahorT cqiefi- 
ments were negathT we dedded to repeat 
them hot uang only 10 DX.D of tetinoi 
todo In this series we bad a cootrofs and 6 
openmental dogs (TiWe 11 ) which recened, 
rc^wctlr'dv tn addition to the toxm, an? 
o 1 17 0.1 35 o *J2 0 30 and 035 gram of 
pbeiwl per kilogram of body weight Tbecoo- 
trolsdi^oi tetanus in frocn 461068 hours the 
phenol dos? died of tetanus in from 46 to 66 
noun with the exception of the last dog that 
recai’cd o 35 gram of phenol per Idlogrim of 
bodr weight This dog died m aboot 10 bcMis 
from phttol poisoning The bfo-asaavs In ill 
the animsls remained equal except m the s 
dogs which received larger amounts ofpbeooh 
andin these the hbi-assavs showed thnrlAood 

to be more todc for guinea pigs than that of 
the amtrols. It was noted in eipesnncnt i 
that In a normal dog the irtaihnimi tolemnce 
was between o 3 and o 35 gram of phenol per 
kOogram of body weight During this seriei 
it was found that the tune of death of the l»t 
animal was approximatdr the same as that 0/ 
the dog which received a35 gram of phenol 

•TWa«S>t*n4^>kS'WMDr T 0 
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nou>I} had DOt Incr mi bi) hied ooe lethal cki*e 
of toxb within 6 boun, we decided to proleof 
the waiting period to 7 boura. Slmilaris »e 
■iao Inaraicd the dooage of tetanue antitnno 
from joo time* the neutieluing do*e Ic ^ 
timci, becaiae our eiperlence In the p*it ui 
abown that the doaage of anlitoiin mort be 
proportxjnatclj Increaaed with the time Inter 
\'al If the "nim *1 u to be »a\T(L To 3 dop, 
tberefore we gave 100 DJ-D of tetanta 
tonn fatraNTDOual} and at 7 boun pve In a 
■fmilT manner 300 llmei the nentiaJliing 
dose of tetanuj antltonn The covnt of theae 
■ntmnU wai Uneventful until the third di\ 
when all 3 developed atiUnesi of the bach and 
hind Umb* (aaceriding tetanus was not un- 
oommon In our eiperiace) In J of the ^ 
mab the ilgna dH not progreii bowe^Tf tn > 
opisthotonos with mabiJilt to stand de%Tki^ 
on the fourth day The signs in this last dog 
rcmaiDcd sUtiooar> after the fourth dav and 
seemed to be imprmmg but the anim^ «* 
found dead on the rooming of the hm day 
Of the 2 other dogs, dev-eloped distcroper 
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and was sacrificed on tlie fourteenth day be- 
cause of its poor condition The remaining 
dog gradually lost the spasticity and was in 
excellent condition when sacnficed 3 months 
later Histological examinations of the kidne\ 
and hver were normal There iias, however, 
considerable thickenmg of the dura with nuld 
mfiltration of arachnoid, but the antenor 
hom and cortical cells appeared to be normal 
We concluded from these experiments that 
dogs can frequentl's be saved v hen 300 times 
the neutralizing dose of tetanus antitoxm is 
a dmi nistered intravenousl} 7 hours after the 
intravenous injection of 100 D L D of tetanus 
toxm, although signs of tetanus may de\ elop 
We must assume that some of the toxm was so 
fixed withm 7 hours that 300 times the neu- 
tralizmg dose of antitoxin could not inactivate 
it The histological studj of the sur\n\nng 
animal which vas sacnficed 3 months later 
revealed that most of tlie pathological changes 
mduced by tetanus toxin i\ ere reversible 

SUMMARY AND CONCLUSIONS 


.experimental TETANUS 

“ngffccTofX'pte 


common 


tetan antitoxm are deW m 

centr nenmus si stem tie 

cont g these presenr^f, ^ antitoxin 

used athecaJJj^iHthetrerSm 

i "s given 100 H L n tetanus 

mtra.usly ^ere saved wfif toxm 

hour „een 1S2 and 200 fTm ^t 6 

‘"•"S , of tetanus "^“tral- 

7 p given 100 D T Ti r . 
mtra isjy vnre saved u hf 

hours tunes the nlfr^ ^t 7 

tetan tifovm, aJthnn^f ^ '^ese of 

dev^ Itnas’sugtstSS^^' ^^tanus 

counsel °°d for tie.r encouS" ^ S Raw 

b g'len ^“'^‘luragement and 


1 Intrathecal admmistration of phenol to 
dogs given mtravenousl} 100 D L D of a 
tetanus toxm knovn to kill healthy dogs 
withm 25 to 26 hours, wiU not prevent death 
of the animals If anything, their death is 
hastened bj the additional central nenmus 
system damage or lowered resistance to dis- 
temper which phenol apparentl)’’ produces 
The administration of tetanus antitoxin m 
suffiaent amounts does save the dogs when 
given withm 6 hours of a similar dose of toxm 

2 The lethal dose of a r o per cent phenol 
solution for dogs was found to he between 
o 3 and 035 gram per kilogram of bodj 
weight when given intrax^enousl)’’ The dam- 
age to the kidneys and livers was m direct 
proportion to the amount of phenol given 

3 Intravenous i o per cent phenol in the 
dosage used, given simultaneously with 100 
D L D of tetanus toxm through opposite 
veins, did not alter the progress of the tetanus 
and the bio-assays did not reveal anj^ detoxi- 
fymg effect of the phenol 

4 Intravenous i o per cent phenol m the 
dosage used, given simultaneously vnth 10 
D L D of tetanus toxm through opposite 
vems, did not alter the progress of the tetanus 
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noualjhid not irm^nfUr Exedooekthil dow 
of lo^ irilhio 6 boors re deckled to prokog 
the waiting period to 7 boun. Simflirip wt 
also icaea^ the dosage of tetanus anlitodii 
from 300 times the neutralising tfoae to to 
times, because ocr experience In the past nss 
shown that the dosage of sntito'dn must be 
propOTlJotiatf I\ increojed with the time Into 
\-al H the animal is to be saved To 3 dogs 
therefore »e gave 100 DJ*J) of tetanoi 
toxin mtra\Tix^> and at 7 hours gs\T in 1 
^tmlTar maimer joo times the neotraTaiiig 
dose of tetanus antitoviD. The course of these 
animals was uneventful antD the third di) 
when aD 3 developed stiffness of the inch and 
hind limbs (ascending tetaiua wns not m- 
oomiDOD In our rtpenence) In J of the am 
□lals the Dgos did not progreat however In 1 
opisthotonos with uiab/tlt} to stand developed 
on the fourth day The signs m thk last dof 
rrmairKd itallonan aftet the fourth daj, and 
seemed to be improving but the ania^ was 
found dead cm tne rooming of the sixth day 
Of the 3 other dogs 1 dewloped distemper 
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ECI AMPSIA AND PCPTECLAMPTIC inPCRTENSION 
A Follmv up Study wit an Analyiii of Fictnn Affecting the 
I>motc Progno#ii 

LEON CCHESLEl Ph-D •nd IL1-\RD H. SOMERS MJ) Jfrjcy Crtjr Ne-Jer^ 


I N the praent pupei ■»« 
muilj-rarf a l»t*' tciia^ 

TOuen Of the 167 

treated In 16? ednmptSc ptegn^ In 
Uie wMe eipertence of the hlatE-t Hag* 
^.temltj 

dtber dead or hate been w-naj"” " 

^ IntWldon *0 
rflamDjia cberrhCTt have bets 

5 ^'eSi.hId.Kemtobeteanieun. 

’"aT.Sfi la iStt Ftendu doded that 
^ _la ufrreiQcntlT * ™>e U) 

mSu (.M» “« 

™ri!Si^a inBd degieitiange in ^ 

the renal le^Khe hv^jn 
" , . larlamDsla oc ittnbulcd 

to tne iotDe nU vucalar 

Srj^hjittendon hntedated 

•« Teel and have rccenth 

^SST^edampUc p«^ie bee^ 
riamined is to » 

\S \oUunl has said olrtenskoi, “the 
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only cbological factor about which there can 
be DO doubt U age ” Ultbout accurate de* 
tenmnatioQ of the incidence of h^-pertouloQ 
in pocteclainp)da within periods too short for 
other factors fignl£cantl> to affect the bd 
dence and without a suitable control senes— 
almost never provided— it is hard to uy that 
a hypertennoo found so many yean after 
edamnsia has been caused by die toxemia. 

Eatlmates of the frequenej of perms nmt 
hypertension after edampaa ranfc from o to 
7S per cent with all intennedutes, and with 
\-m few aulhon afirteinf upon even the ap- 
proximate bcideoce Table I summariiti 
mudi of the pubhshed litareture A stedv of 
this table rTveals that most iovestigaUoai 
bare been made b> re-examimn; onhr a bsS 
(wopcrrlkin of the cdamptia odgiBalh' eb- 
serxTd 

Poadble rrasooa for the wide dacrepanoa 
may be ciaasihed as (i) Often i fair sampEnf 
of the postrdamptic population has not hero 

made, (i) The majoritj of studies have beta 
made with fewer than 50 patknta. (3) The 
length of foDow-up vanes greuthr further 
more the bddence of hAperteiaioo bcreisa 
with age b women as w ell u b men, and sto 
the question of slow healing of the vasenkr le 
ekns with the ewntual (Esappeartnee ef 
bvpertcosion has a bearing upoo the problem 
of the frequency of aermclie 

Hevnemann and others haw shown tm 
after edampsfa man% patients with resaitm 
by^perteniioti gradual!) improve On the 
other hand, Peckham re-examined ^ 
cdamptks at 13 mouths and agam ^ 

6 veari after deliver) and found that t beh^ 
dence of “chronic nephritis had 
from aj per cent to 37 7 P® 
seem, therefore that vartatkms ^ 

fatetvals of follow-up ohservatioc^ 
the Inadence found for h\peitaificm 
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fi lii'^cs of k-s linn 1000 grams be subtracted 
(be mortalit) ^\ouI(i be 25 b per cent 
''ince there were 8 ^etsof t\\in‘=, we ha\c 177 
b ibici to account for Of the'^c, 1 18 were dn- 
clnrged abac, ;7 were stillboni, and 12 were 
neonatal deaths llie frequence dntribution 
of the fetal Weights and duration of pregnance 
w ith in ainlv '-n of the ‘am i\ al m each group 
n ‘•umiinnml in 1 able 11 \s the pregnance 
progre-'-e'e and the fetm becomes larger, the 
rate of sur\i\ al increase:, rapulK Mudi of the 
aiher^e effeel ot eelampsn uixin the babe, 
would Stem to he in the premature dehaerv 
^ et Hunt of the eleaths are not neonatal 
eleatlis m wiiuli prenntunte might be e\ 
peeled to be oj) rUue 1 he great nniorita 
70 b p' r cent 01 the b ibu'. In'.! are stillborn 
llelUe It '-eein-. lint the tdikr the lellls the 
more UM-i ml it w to wlnteier intn iiunm 
! K'tor n sii 01(1 II le dial 

iMriuteni.e eM'ltice eei't'' lewer infint 
h\e, than iloi-< eontiiiued intn uterine evi^t 


ence T his is true of all age groiijis and for all 
weight groups except iho-e below 2 000 grams 
Of 144 babies bom after tbirU-fiflb week 28 
or 194 per cent, were stilllxirn Of the 116 
born alne, 4, or :;45 per cent died \^sum 
mg the death rate to remain constant, elehx er\ 
at ihirlx -fifth w eel v oulel haxesaxed e^mfanl 
lixes could the eclampsia Inxc been foreseen 
in earning a toxic patient to stcure an 
oleler anel heaxier Inin, v uh consequent 
lower neonatal mortahlx, we postulate lint 
the babies be born ah\e It n iminrtant 
therefore to learn what will be the etTect of 
continuing nntennl toxemia iqnn the Inin 
still It ti'rni \ elranntic aiisuer to this qui 
tion IS gixeii m lable 111 Wlien dehxirx n 
elelaMtl more than ^ ehxs ait, r (lu jir-i con- 
X Ills on ;7 2 pi r cent of the IelLi'< - eiie 11 
iilrto Dehxera within 4 di s dune- a still- 
birth rate o 2=: S jk- C v nt— k s tli in h df that 
seen in ci'es, ekhvireel Hii r In jvi-tp 'rluin 
eehmpsn o ih 2 2 jv-r ceait '■re splllMm 
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SURGER\ G\'NECOLOG\ AKD OBSTETRICS 


FOLLOW UP rUfDIXOS 

Uy^nimsioH Table R fumnuruea our 
nuteriai and #eu forth the incidence o< by 
pcrtcnaioQ foinid In the recent re'exammationi. 
Counting the 5 ^tle^•aIll retnotc death*, the 
Incidence of outriAt b^'pertcn^ion— bkiod 
prcsiQre abow 140/90— Is 17 5* pet cent. If 
we Indade a* hjpcrtensfves those patient* 
withdevetedfjitobcpreaaureonlj and those 
with Increased diastoilc presftrrc only then 
the hddence become* 37 *8 per cent. The 
averaie Incidence of hypertension for 1,454 
postedamptk* a* sonmuiized from 41 puV 
Ikation* (Table 1 ) fa 19.88 per cent — 
dironic nqibriti* counted as bypertenalon. 

The av'crage blood pressore, at foBow-up 
m our patient* (* 134/81 mlfllmeten of met 
curj (Table \0 
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The avenge age at foDow op Is 39.75 yean, 
for those with hipertmdin the average age 
fa 34 30 year*, and for thcae with normal blood 
preaniro it fa j8 50 yean. For the pabenls 
who *boired ivatolK elevation* oolv or dla 
ttobc elevatioQ only the average age fa *7.89 
yearv Perhap* tome of tbe»e patient*, when 
older win be outnrtt bypertai»fve», perhaps 
in other* the teskiaal lesbot will heal, 
they win be nonaaL For convenience, thrte 
will henceforth be caDed Tiaif hjpcrtc^vT 

The avenge length of foDow-op was 48 
months for t^ patients havhvg hypctten*»n, 
and 53 months for those with oormal blood 
pcetsure, the range for both groups Is from 
5 to 103 rnootbs (ilargaret Ifa^pie Ilospital 
series) In tbe series of women who bad had 
edampaia efaewbere, tbe average foQow-np 
was 13 yean and ranges from 4 to 27 year*. 

The proportioo of patients with Increased 
blood prttsurc fa iQgbtij lower among those 
who tdampsia before 1935 though the 
foBow-op fa, of ccrurse longer This difference 
u C»t statisUcaDv significant, for anafvsa bj 


the chP method revral* that there are 416 
chance* In 100 for the (Mereoce to arise hr a 
•ampllng error alone. Since tbe incidence of 
hvp^etision In tbe*c two group* fa rinnkr It 
might ajpear that postedamptlc hvpofiaii 
Ismanlieited soon after the tniemfcL Itwcpold 
then foOow that re-eandnatlons made nanr 
yean after edamp*!* are i»t opeebDr m 
vantageou* In as ses sing the remote ects of 

thctoxemia. In fact thefatcrpreUtionofiodi 
long term foDow*aps fa complicated bv the 
locrradng inddencB of hvperteiaicio in any 
group of older Individ oal*. This factor of 
may account for the higher Incideocc of by 
pcrlcnsioTv which wt have found In the » 
women who had had eclampsia in other hi*- 
ptUia. Id this group the average age *t 
loUow-op fa 35.4 rears tbe inddence of hv 
potfliBOo fa 50 p^ cent 

IN e have used 3 cnotrol senes of wnrarn fnm 
the bteraiure. Wetberbv ha* made a study 
of the blood pnssQje ijfafribatioo m 34^ 
woiQtn vintkrf the out patient diinr m ^Qn 
ncapoUs mtiy cases of definite glomerulcne 
pbntfa and auitk Insufjocncv were eedoded. 
Blood pressures were tahen with tbe pabent 
allUog after having waited for aoae thee in 
the cUoic or this series, 1 544 woenen vne 
In tltt *ge grouM represented 1^ our patienli 
at foDow up The aecneid control groep fa 
ibat of Aharea and ZlmnY er mspn for 316 
{uunairied wncam drawn from the office pr*c 
tice of Alvarer, In California. Blood proaora 
were tahea with the subjects recumtCTt, after 
some rest, and dtber tbe lowest or the nwdiJ 
pressure of several readmgB was accepted- 

Tbe third control series Is that of Sailer who 
analyacd the blood pressure* of i 74J womrti 
attenthng the out patient dinlc at KW 99 
per cent of these suojects were of the Ubocmg 
rtiita- Patient* excluded from the anthsfa 
were those with recogniiable renal duease 
anemia, hormonal dfaturbancet, and dia 
betes. Blood pretsttre* were taien after tbe 
patients had waited at least half an hour b 
the dlnic Of Sailer’s scrle*, i 14J wtaom 
were in the iarne *gc groupe as our P**^ 
edamptica. 

Tbe age groups of these variooi contra 
scries were weighted *0 as to correspood 
the age drstributiOQ In the postedamptlc 
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tD> Qonn»l fubject the ore* deanincc doe* 
oaaukmaD^ fall beioir 6o ctnt m tie wide 
wiatkxa whicb m*) be obterroL 
The »\TraRe dearance li aomrwhat lowered, 
both In patfcnU with pormal btood prmore 
and in the h\-pCTtcn5i\Ta (Table VII) Po*- 
*fbJ} the a\'cjafre irould have been doaer to 
the Ideal loo per cent If demrancet had been 
done on the patienta with high unnarj ^ledfic 
ffimvitjci, for with their omltdon there b a 
factor of selection 


TABLE VXL— ITHZA CLE.ULANCE 
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BhoJ cktmisirT For want of ipace we 
shall mereU aay that the Wood Ie\-eU of noo- 
protein nitrora urea mtrogen and orfe add 
were always found to be within normal Cmlta 
eicept fn the csie of the retoote nephritic 
death (R. T) 

The Wood ugar was pa tbologkall j bereaaed 
in 3 caaet. In 3 of these cogiis were 
normal at the time of the eclampsia and b the 
erperium Diabetes had be o J ci e manifest 
the btenin 

PkynccI aaminaJwH Of the 38 hywr 
tmiii'e patients seen at foOow up 19 Wl 
cardiac enlargement ertber by phi^cal rigot 
or by i-ia) etaminsboo. Of these, a cases 
were asaooated with rheumatic heart disease. 
Eight of the pattents had signs and rv'mptoms 
of cardiac msuffidenev One was admitted 
to the hospital donng the coorse of the follow 
up b cardiac faflore with the diagnosis of 
hvpcrteim\T cardiovascular disease. 

Special interest was attached to the ejT 
gronod findings sbee their importance baa 
been emphaslxed b> Corwb and llemck and 
by others as substantiatmg the nature of the 
hj'pertcnsion following toxemia. Of the 38 
h)-pertensi\T patients j6 bad sathfactor^ ere 
ground eiambationa. Four had died with do 
record of fundus rcfuJ logs 3 were not examined 
because they were seen b the home and b * 
the pupils were too contracted for sadsfactoiy 
examloatron Since the patients were iinar 


companled to the dinfc, b many r»i^ rfnm 
tion of the pupils was omitted. 

Of the a6 exambed si had definite eye 
ground changes. In 19 this consisted of st 
tenoatJon of the artenolei with or wiiboct 
Irregularity of the lumen. In 4 ImgnUritr 
of the arteriolar Inroen was rxited, aJtbooit 
the artcrbles b general were of ai-crage oQ- 
ber as mmpartd with the iTbs. In 9 patients 
compresloD oi the rcb at tbe artenolir 
croaaing was noted Tbe light reflex was so 
bereased b 9 patients as to cxdte a ipeasl 
note. In j the waD of tbe attenuated artery 
looted unosoaD} heavy with the hiroen re 
dHced to a throMi> line. In i patient hos- 
pitalised m cardiac failnre edema of the dha 
appeared and b another “anKumnuiic retl- 
DiQs with exudate and bemotihage was seen 
started chotoidal change was present m i 
instances. 

The findings b the ha]f-b>‘pertensive 
group of J I patients amfinned oar hnprtsswo 
that these handed a high percaittge of cases 
which would become outright hrpertenrive 
cases on later exambalbn Of the 8 patiests 
bvesdgated for fundos changes, 4 shoved 
abnonnsllties s had brrgulanty W the arter 
lolar linoen and s general attenoatioo of the 
arteriotes. 

Among the patients arith nomil blood 
pressure there were 4 instances of slgaificsAt 

S Tground cbaugei. Two bad thickening of 
e arteriolar w^ls, boeased light refler hot 
no irregularity in cahTier Two showed Ir 
regular^ of the artcriWes without change in 
the general caliber of the veseels. 

The radial arteries were palpated m each 
case, but it was not felt that any b/ennatloo 
about the state of the I’ascular svstnn was 
obtainable b thtm wa\ which could not be 
more rrilaWy ascertained bj other means. 

In 7 podents still nim\'bg the full Worn 
picture of high blood pressure, radial arterr 
sderosii ej-eground changes, and ardlic en- 
largement was present. 

FACTOaS VFFECTINC TBE FKESrTTnSCE OT 
mrESTEWSios 

In analjibg the dements which seem to 
contribute to the pcraiitence of hjpertembn, 
we that some are amenable to control, 




STOGER\ GYN’ECOUXn ‘iKD OBSTETRICS 


tAi 


rtrated the inddaice of potteclampUc ig^per 
tcnskm vncrtaao with the parit\ of the po 
tieots. 


TABLE Xn — PAITTY 



P»T OK W( h pflVW** 1 I [ I 



Since m general the pttJcnU of higher pantj 
are older we have tn^ to aeperate the lactora 
of age and nmnber of blrthi, though there are 
not enough case* to gi\T dear-cut results lo 
all age groups. The ajialesu, shown In Table 
■Vlll, locates that pants fadepcndeotljr of 
age seem* to be a gos'emlng factor in the 
pcTOStenct of hs-pertenrion However thS* 
mas io turn be eiplalned bv the occartenee of 
other toiemU* in some of the pregnaooea. 

Ttmt ef emet <ind duroikn ef laxrmta A* 
has been pointed out in the Introductloa, two 
factors— time of onset and duration of tor 
emia—has'e not been hitherto separated io 
aaalrxmg their influence open the finding of 
hs-pertetuioa at foQow-up examinatkm. It U 
espetflaHv Important to make this dlfferenCm 


TABLT XHL— EELATIOS Of rxasn lKPB P Ey i>- 
ESTL\ OT AOE, TO SOBSEQOEJTT ffTTOl 
TEKSIOS ATTEi ECUOiPSLV 
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lion becaase It has a sdf-ev'Went bearing upon 
the treatment of antepartum edartmsia. 
1111878 Schroedei suggested that ihekaijer 

a patient was earned with tcrtnnla, the more 
IQiely she was to have a chronic nephnUi 
iater Perhaps the first to pubCih tjuaopta 
tl« Itudfe* on the questfoo was Gfbbetd. He 
found that In 38 presiousfs aomul women, bi 
whom pregnane) was tenninsted within j 
weeks after the appearance of torenila, onJ) 
5 per cent dewoped “€1110010 nepbriia. 
Among 39 prevTOualy healthy patlect* fa 
whom the tojemu was allowed to caodiroe 
for more than j weeks 38 per cent developed 
egn* of “chrome nephritis." The recurreoa 
rate* of toxemia in subsequent prtgnanoes 
were 36 and 76 per cent, re^iectixtl) Dme 
puding the fact— as Gibbet did— that pi 
tients carried for longer periods must often 
have carijer onset* of toxemia. It smm loglcil 
to conafder that cjposurc of the vnscalir sys- 
tem, tpdodbg the uood veasels of the kldo^ 
to cpo tinning (oxemia nxs) cause pro'readre 
damage. hspertesaion found at follow 
up might be said to be caused br the 
toszmia. 

^lam toxemia onset is coosldertd withoot 
regard to its dmabcm, eari> appearance seems 
to be associated with an inaeased Inodence 
of hxperteniion at foflow-trp Disregarding 
the cfuratloD of toxemia the grow inddencacd 


TABLE XIX — ELrVAJED BLOOD FTEISUII 
AT M EXAJfDfVTTOX 


TmMMM 

1 r«Oo*^MKto 


BJ- , 

“TTST, 

StSk 

•itotovTCto* Mtotl 

u 1 


p 


to 1 

to 1 

*• 

CirtaterfKtMU 1 n 1 

-1- — 1 

n» 


TABLE X\ — DtntAITQS OT TOXEVU 


Dto*lto> *4 iTtotoi 




Lot lato *«du 



n 

Wto. ttoK I -toto 1 

_MI_J 

1 

- 


CHESLEY, SOMERS ECLAMPSIA AND POSTECLAMPTIC HYPERTENSION 883 


TABLE x\t; —relation oe bltration of 

TOXEMIA TO SUBSEQUENT HYPERTENSION 



Onset of loicima 


Ilcforc 7 th 

1 month 

7th-Sth month 

Sth-gth month 

Fmdlnps 

&t 

follow up 

Carried i\ith torxemla 

Less 
than 3 
weehs 

More 
than 3 
weeks 

Less 
than 3 
weeks 

More 
than 3 
weeks 

Less 
than 3 
weeks 

1 More 
than 3 
weeks 


Per 

cent 

Per 
cent , 

Per 

cent 

Per i 
cent 

Per 

cent 

Per 

cent 

HjT>ertciision 



0 

0 

6o 0 



Half hypertension 



20 0 

20 0 

S 


Normal 

1 


So 0 

20 0 

1 77 7 1 

1 62 5 


elevated blood pressure at the re-examination 
are shown in Table XIV Similarly when the 
duration is considered alone, an mcreased in- 
adence of hypertension parallels longer dura- 
tion (Table XV) 

However, when we examine m each case 
the effect of onset in terms of the duration of 
the toxemia, as m Table XVI, it is seen that 
the important factor of the two is duration of 
the toxemia, the time of onset, per se, does 
not significantly affect the remote prognosis 
When the toxerma appeared m the seventh 
month, a high proportion of patients were ear- 
ned for several weeks before dehver}^, in the 
interests of the fetus This longer average 
duration of toxemia masks the fact that a 
patient having toxemia appearmg m the 
seventh month — if promptly delivered — is no 
more hkely to have permanent hypertension 
than IS the woman who has toxemia appearmg 
at term 

Seventy of toxemia Our data accord with 
what several previous wnters have piomted 
out, a definite correlation can be drawn be- 
tween the seventy of the eclampsia and the 
mcidence of subsequent hypertension When 
the systohe blood pressure, m eclampsia, 
averages less than 180 mdhgrams of mercury, 
10 66 per cent of the patients had hypertension 
at follow-up The level of blood pressure and 
degree of protemuna, below this pomt, do 
not seem to influence the appearance of per- 
sistent hypertension In those cases m which 
the systohe blood pressure, dunng eclampsia. 


averages more than 180, the incidence of 
persistent hypertension jumped to 44 8 per 
cent (Table XVII) 


TABLE XVII 



Blood 
pressure 
less than 

153 

Blood 

pressure 

151-180 

Blood 

pressure 

181-200 

Blood 
pressure 
more than 
-00 


Pro 

tern 

uria 

^Pro- 

tein 

una 

Pro- 

tein 

una 

Pro 

teiD 

una 

Pro- 

tein 

una 

Pro- 

tein 

uria 

Pro- 

tein 

uria 

Pro- 

tein 

una 


<2 + 

> 2 -t- 

<j+ 

>•’ 4 - 

<2+ 

>1+ 

<2-f 

>3-(- 



m 
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42 9 

Per cent 

half hyperlensi\*e 

4.35 

1 

833 


12 07 

0 

1 

15 8 

0 

28 6 

Per cent normal 

82 60 

75 

|8S 22! 

70 3li 

TOO i 

368 

0 : 

28 6 


Blood pressure and proteinuria at 10 days 
and 6 weeks postpartum Future hypertension 
cannot be predicted with any confidence from 
the blood pressure and unnary protein find- 
ings at 10 days or at 6 weeks after dehvery 
However, patients who have not returned to 
normal within this period are considerably 
more liable to subsequent hypertension (Ta- 
ble XVIII) 


TABLE XVin 



Vo cases 

Hypertension 
' m follow up 

1 Per cent 

Blood pressure normal at 10 days 

99 

13 13 

Blood pressure high at 10 days 

S8 

37 02 

Blood pressure high at 6 weeks 

IS 

46 70 

ProtciDuna less than 2 grams per h ter at 10 days 

107 1 

II 22 

Protemuna more than 2 grams per liter at 10 daj's 

41 

46 30 


Weight/ height ratio at follow-up Hyperten- 
sion generally is more common m mdividuals 
who have high weight/height ratios, 1 e m 
the obese The mcidence of hypertension m 
our posteclamptics shows this same relation 
to obesity (Table XIX) 


TABLE xrx — IVEIGHT/hEIGHT RATIO 


Weigbt/height ratio 

No 

cases 

Hj-per 
tension 
Per cent 

Half hj 
pertension ' 
Per cent 

Normal 
Per cent 

Less than i 80 

22 

4 S 

0 

95 S 

I 8t-2 60 

77 

13 0 

78 

79 2 

More than 2 61 

23 

30 4 

26 I 

43 5 







SURGERY GYVECOLOGY AND OHSTETRICS 
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TABLE — RtlATlON OF BUBSEOtTEXT FRIIG- 
VXXCICS TO TllE ISCIDCNCE OF POTT 
ECLWIPTIC ^\PCRTE^5Ia'< 



Since wci^fht redortioa m ovcrrrqgfat pa 
tieot* will often reduce the blood pm»are 
(Lej) it woold therefore Men diet the CDDtroI 
ol obesity might be of vtloe m pcwtedamptic 
patients. 

Subseneni One of the most 

practical questlona aming for the rcxnote 
rogtkHii to a patient who has had edampela 
that of further pregnanaca. W e ha\T seen 
many pcatedompuc patients in whom do ab- 
Qonnalii) aa be fomid and *bo ha\T been 
wETwd against any further pregnancy to a 
few cases therapeutic abortions hare been 
done (elsewhere) Wcause of the edamptlc his- 
tory tkme Many publicatsons lend sopport 
to these steps. 

Vt e ba%T made on analysis of the &4 post 
eclamptic patients wbo haN-e had subseqocot 
pregnancies, and compared them with the pj 


about 50 per cent \\’beQ 3 inbicqiifnt rerr 
nanoca occur i normaJ an} i todc, thc^ 
mal pregnancy does not seem to count, sad 
the todc pregnancy ecerts its tjnv» effect— 
the mcidcnce of hypertension fa s/^Jn (oend 
to he about 50 per cent 
V\ c have made tn analysis of the effect of 
all pregnancies, before and after edampsa 
Since the incidence of bypcrtaiiion fa lowest 
among patients who ha\e had only the e« 
(edamjrtic) pregnancy and almost equally 
low among tbe^ whose other prcgnandei 
have been ponnal, it seems that Ikt 

m>u imp«ru»i single faelvr in deiermUiMi 
/aim byperiensien is anoiier laseM (Ts 
ble XXI) 


TABLE tXI 



The incidence of hyperteititoQ fa so low in 
postedaiTTptjc patmu who hare had ao ceher 
toxetnia, that we may questxm whether 
edampaia alone docs cause remote hyper 
pleaia. Taking the data at face >‘alnt It mi^t 
aecm that edampsia merelv prcifiiposes the 

E atlent to toxemia which m turn causes the 
yperlensjoo found at follow up. Of the y8 
postedamptk hypertensiNT patients, *6 or 
6S-4 per cent, are koown to ha ye had at least 
one other toxic pregnancy 8, or ii per cent, 
are fcnnwii not to ha\*e bad another toxemii 
and m 4 cases thia Is uncertahL 


patients who bavr had no later pregnancy 

Fn»n the data to Table \X, it appears 
that One or two subsequent Horwiai pregnanaet 
wflJ not affect adi-cradv the remote prognosis. 
A subsequent toxic pregnancy boweiwr will 
Increase mariLedly the chances for a persistent 
b\-pcrtaision 

It fa Interesting to note that If one subse- 
queot prcgnanc> occurs, and If it Is toxic, the 
Incidence of h\'pcTteTiiion at foUow-up is 


arcuaaoTCE or toxoha 
Of all the postedamplks, 90 paliml* hare 
had 143 subsequent pregnancies »6 or ifi.17 
pet cent of these terminated to abortijoJ 
16 or 1 1 18 per cent. In stillbirths and loi 
70.65 per cent. In li\T buths. Thus the few 
iooses to later pregnanaes ahawt exactly 
match those pirescnt to the cdamptlc pref 
nancy group 
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Thirty-seven of the 84 patients carrying 
their pregnancies past the twentj'^-fourth 
week had 55 toxemias, or 47 per cent, of which 
2, or 2 38 per cent, were again eclamptic The 
published data from Table I show 881 women 
pregnant after eclampsia, with a toxemia re- 
currence of 39 3 per cent However, many of 
these papers do not include rmld toxemias, 
but only count recurrent eclampsia and 
severe toxemia 

Prenatal care did not seem to avail much 
m reduemg the rate of recurrence in toxemia, 
though the incidence of severe toxemia is 
probablv diminished by such care (Table 
XXH) ' 


TABLE XXn —PRENATAL CARE 




Pnvate 

care 

Cliruc care 


No caie 

Less than 

2 mo 

More than 
1 mo 

Prcpnanacs 

11 ' 

51 

28 

46 

Toxic, per cent 

54 5 

48^ 

S 3 S 

41 3 


The age of the patient at the time of 
eclampsia is directly related to the recurrence 
of toxemia in subsequent pregnancies (Ta- 
ble XXIII) 


TABLE \Xm —AGE WHEN ECLAMPTIC 



15-20 

21-25 

26-30 

3 I- 3 S 

36-40 

Recurrence of 
toxemia per cent 

37 IS 

41 9 S 

S 5 60 

71 50 

100 


The severit}'^ of the eclampsia affects the 
recurrence rate of toxemia in later preg- 
nancies (Table XXIV) 


TABLE VM\' 



Veroge blood pressure m eclampsia 

Le*'^ than 
150 mm 

151-180 

lSi-200 

More than 
201 

Picrmani awm 

30 1 

7 

8 

2 

lovK m Utcr 

l>rcjmanc\ per cent 

207 

48 l 

1 6: s 

lOO 


We cannot assess the influence of time of 
onset and duration of toxemia independently, 
beoiuse ve ha\c too few cases in which the 
ncccssau data arc known Howexcr, in 66 
cases (51 patients) wc do know the duration 


of toxemia m the eclamptic pregnancy As 
shown in the analysis, any patient carried 
with toxemia for more tlian 2 weeks is more 
hkely to sillier later toxemia (Table XXV) 


TABLE XXV 


Duration of toxemia 

Subseepient 

Toxemias 

in eclamptic pregnnncj 

pregnanacs 

per cent 

Less than 2 iveets 

39 

-0 5 

More than 2 weeLs 

27 

63 0 


Subsequent pregnancy, to restate an idea 
current m the literature, is a dehcate test of 
the damage left by a toxemia VTiile the 
severity of the eclampsia does affect the re- 
mote madence of persistent hypertension, 
the effect is more clearly seen m the recurrence 
rate of toxemia Similarly, duration of tox- 
emia affects the later appearance of hyper- 
tension, but toxemia of even shorter duration 
has an equally marked effect upon the recur- 
rence of toxemia 

It is a common practice to warn post- 
eclamptic patients against having another 
pregnancy “too soon ” This serves to cut 
down the total number of pregnancies, which 
is benefiaal as we have seen above This 
recommendation also cames the imphcation 

TABLE XXXT 


Inlcn^al from eclampsia to conception 



Less 
than 3 
months 

3-6 

months 

•J-l- 

months 

13-24 

months 

J5-36 

months 

More 
than 3- 
months 

\o pregnant again 

4 

7 

14 

iS 

16 

14 

Per cent toxic in 
first pregnancy 
after eclampsia 

5 0 

71 S 

64 2 

55 7 

31 2 

SO 0 


that after eclampsia the damage inflicted maj' 
heal gradually On the basis of the few cases 
available we have sought for a relationship 
between the inten'al from eclampsia to con- 
ception and the recurrence of toxemia There 
seems to be a rough trend to indicate that 
the longer the mterval, the less the chance of 
haxnng a recurrent toxemia (Table XXVI) 

SmLWARX AND CONCLUSIONS 

Tlic immediate maternal mortality, in a 
senes of i6g cases of eclampsia, was 7 10 per 
cent, uncorrected 
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The frtal Including bD case* were 

J3 5 per ctmt The dikf lourtc of fetal k»* 
b jtiirbirth The factor* contribotln^ to the 
death rate are premataritv and doratioD asd 
•c^•cntJ of the xnatenial toxemia 
An analjm* i* prejcntcd of the cdampbc 
pregnanck* as a basu for an assessmeot of 
the effect* of rarioui factors in prcgiuUKT 
npon the peisistcnce of fajpertemfon. 

Of the 155 Toroen *am\’inf edampsla, 8 
ha\T died tubseqiienllj 5 deaths were to the 
field of cardvreaiKular and renal 

The incidence of hj-perteoDoa at follow tq> 
in the Margaret Hagr>e Matemitx Hosplud 
•erica, waa 17 5 per cent m the women who 
had bad ecl^paia cl*ewbert it was jo pet 
cent An addltxmal ^ per cent of the fonner 
had a t^atohe or a dlaatoUc elevatkm aloise. 

The Incidence of hj-pcfteniwo among the 
posted amptlc patients Is aignlfkaotl) greater 
than in the lei^e popolaticm at large, contc 
tIoQ being made (or age dlstjQnaoos. 

The m^ence of proteinaria of stgoificaiit 
degree is j 6 per cent at foUow up 
Renal funebem a* measured b) the urea 
dearance and Qjinar> ipeofic grai'lt> t* in 
the normal range Ln at le^ 97 per cent of the 
patieots It foQow>up 

The majority of the Ihnng hjTicTtenafvea 
had Bgnificant evegrouod finding*. Half had 


None of the abo\-e consideratlcms h *o i 
dsiit In condltlDoing ranote hipcrtciuiofi 
as is reaming toxemia siib*cqwtit to tbt 
eclampsia. Hipcnenskm li not often foaol 
in a woman who has had a single edampeta 11 
the only toxemia of pregoanci Moot of the 
pcotedimpUc h>-pcrteTixivts have bad an 
other toxemic pregnancy 

The recurrence rate of toxemia In preg 
nande* after edampria was fonnd to be 47 
per cent In generiX the factors cnumeratfil 
above which favor the pcrristence of faipcr 
tension favor in citn greater degrw the reem 
rence of toxemia. 

After the thlrti fifth weeh of gotatioii, the 
fetus fares ranch better tr tiUn in edampna. 

In subsequent pregnande* after edamp*u 
the fetal Io«m* were tq.4 per cent. 

Adrabg against future pregnanae* b a 
poatcdamptic would leem to be jaidfied by 
the rtcuTTtnct of toxemia lo 47 per cent of 
cases, with a consequent 8 fold manse Id 
chance* for permanent bypcitenatoQ if the 
pregTtaoex is toxic 

In rv-i]aatlng a gli'en paBent s rlshi b a 
future pregniocy one tnaj consder the pm- 
ent Uc^ presnre the severitv of the put 
cdunpsu, daxadon of that toxemia, obe^ 
age, and Interval since the edamptic preg 
nancy 


cardiac enlargemcDt and Shad signs and *viiq>' 
toms of carduc losuffiaency 

\n extensive anal) sis has been made of the 
factors contributing to the perdrtcnce of by 
pertcnsiaji. In general wc maj sai that high 
blood pressure a more likely to be found at 
foOoT up if there is antecedent renal or vas- 
cular Also the higher the first ob- 


it kt l« anrea eaTXTml(fi}«artditlu U Dr S I 
CoafTA loT icm paksUHaf OTtkW W thk pafrr Dn 
J F N«rtm«odjC C ll taibercUa ■«*- 

pc«tk«> n ui luirtited tA BU17 pbTiicaw ko tor 
penoUed a 10 tc tzaoiM Ibdx prt^ pitlrAU, cad t« 
Uit ffiSAT pnipie ha b* co-«pa^«d to SdcUb* kM r*- 
iteU Mux e( lb* blood ud oilae cm tiii ’atia* 
*TT« dooa hr Vnaca 0ml ud PVer MiwUa Jin- 
E. R Qieilr^ uricud Id faxbca lad «iTwibwrrT*tkWi 


served blood pfessote In pn^mac} —even m 
the normal range — or the older the patient 
when cclamptK or at folkrw-up or the more 
children she has had or the iooger site (s 
carried with toxemia, or the more •evert the 
edampsia, or the more obe*c the patient, the 
Eoore litcl) hj’perplesla u to persist- The 
tnne of onset of toxemia, whether m the 
sex-enth month or at term, has no direct effect 
upon the remote proguosis corlj onset often 
lerms to faxtir future hjpertension only be- 
cause the patients are carried for considerable 
periods before dehvery 


flIBUOGR-VFH\ 

\i AiEZ, l\ C «nd locwTiaurt. \ Bkmd ;*e»- 
foTT n non ** pfk j LX u] hr the kibiJ cti^ 
Ard> 1*1 Mfd, gAr* 977 ,_LLj._i 

Bu*n- Crtenjcguffn ortig om wptetat 
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A STUDY OF THE CLINICAL MANIFESTATIONS AND THE 
RESULTS OF TREATMENT OF TWENTY-TWO PATIENTS 
WITH RAYNAUD’S SYMPTOMS 

CARL A JOHNSON, M D , Chicago, Illinois 


T he symptom complex commonly known 
as Raynaud’s disease has received an 
unusual amount of attention m medical 
literature since its ongmal classical 
description by Raynaud in 1862 (7, 8) Little has 
been added to the ongmal descnption or theories, 
however, and Lewis (6) states that, “just as 
Raynaud’s descnption stands, so his views of 
the malady predommate today ’’ 

It was recognized early that what is known as 
Raynaud’s disease is probably not a disease but a 
symptom complex, the objective manifestations 
of which have a multiple etiologj' John Hunt, in 
his recent review of the subject, stated, “nearly 
fifty years ago Hutchinson recognized clearly the 
true significance of Raynaud’s thesis, and in his 
wntmgs he stressed the fact that, “Raynaud’s 
phenomenon,’’ as he called it, was not a clinical 
entity at all but a syndrome occurring m many 
different conditions ’’ Hunt subscnbes to this 
view, but beheves that the term Raynaud’s dis- 
ease is so well estabhshed it will continue to be 
used whether it has any meaning or not 
One is impressed with the wide difference of 
opimon regarding the nature and etiology of Ray- 
naud’s symptoms, the diagnosis, and whether 
what IS known as Raynaud’s disease even exists 
as a clinical entity Allen and Brown, reviewing 
Raynaud’s 26 ongmal cases, concluded that only 
6 could be classified as having Raynaud’s disease 
Hunt, reviewmg the same cases, concluded that 
only I of the senes had Raynaud’s disease, and 
this one was doubtful He stated that even if 
Raynaud’s disease exists, it must be rare 
A wide difference of opmion exists regardmg 
the nature and cause of the vascular phenomena 
observed m Raynaud’s attacks Raynaud thought 
the spasms were due to an abnormal vasomotor 
tone Lewis thinks the attacks are due to a “ local 
fault’’ with normal vasomotor tone 

This confusion and difference of opinion is re- 
flected m the modes of treatment Persons sub- 
scribing to abnormal vasomotor tone advocate 
operations on the sympathetic nervous system 
those thmkmg the spasms due to a local fault use 
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general measures in an attempt to avoid attacks 
and to correct the local fault 

Realizing the controversial nature of aU aspects 
of the subject, it is with hesitation that I add an- 
other report which offers no solution But this 
report is believed to be justified by its presenta- 
tion of a new method of attack, some new ideas 
on the state of the vascular system, and the 
results of medical as contrasted with surgical 
management This study involves the history, 
physical findings, laboratory findings, treatment, 
and course of 22 patients with Raynaud’s symp- 
toms in the hands, or in the hands and feet Ray- 
naud’s symptoms never occurred in the feet alone 
To conserve space and illustrations, the detail 
concerned with the patients is summarized in 
tables Table I is a summary of the patients' his- 
tones Although self-explanatory, a few findings 
require some comment There are two colored 
patients in this series one male and one female 
No reports of Raynaud’s disease m the colored 
race could be found 

In this senes, all the patients had Raynaud’s 
symptoms in the fingers, ti had similar symptoms 
in the toes, but in no case did the symptoms occur 
m the toes without the pabent being subject to 
the symptoms also m the fingers In only one of 
the pabents with Raynaud’s symptoms m the 
toes were the symptoms severe enough to require 
any parbcular care A lumbar sympathectomy 
was done on this pabent, the results are reported 
m detail m the case report of Mr Y 
Emobonal spells as a cause of Raynaud’s symp- 
toms are wortiy of comment In only 3 of the 
patients were they a frequent cause and m these 
3 S3Tnpathebc surgery failed to produce any 
improvement as judged by recurrence of symp- 
toms and the frequency and seventy of attacks 
Table 11 is a summary of the laboratory find- 
mgs and associated diseases Associated diseases 
are comparabvely common in this senes 2 had 
syphilis, 13, a mild secondary anemia, 2, a severe 
anemia, 3, stiffness of the finger joints, sclero- 
derma, ulcers, loss of tissue, and loss of finger- 
nails, and, 2 had sclerodactyha It is very in- 
teresting to note that the scleroderma, stiffness of 
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TABLE L — SUUUABT OT ffOTOUCAI. FEfDWOS 
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S ck iodmin i 

ScJenidactyfia 3 

the joliiu, ulcm, loB of dwue, k>w of fingcnuili 
aixl idm^ctri^ ocaurrd In patients ^th tbe 
moat oreulc TUcnhr patholo^ as detesBlncd 
br pktnysinographJc itodk* Tlie manitrr of 


mat^g ti>«e stuoks has been preantoi in a pco- 
vions article (3) but nhmntnT records will be 
ihowti In case reports to folknr 


The tieatioeot o< patient* 'with iU>T»nda 
tymptomi nur be dassified as foOovi (i) tbe 


table n. — fUVUABT or I-tBCttATOET 
ECAJtEfA-na'; 


4 b> 4 -J adaka 

4 J to j railSoa 

5 to e 3 ndIHcm 


g£S 

AjtofO 

70 to 74 
7 Jto« 
to to &4 
S5 to Sq 
90 to 94 
oetoog 

Tilta tfood coast 

MOD to jeoD 


SuttamsutJBo HI (aai. nei hoot) 


»4toje 

tTajtfsaas sad Rabs 
SeimtTv 

reantee 

Oemwardlecrasa 
N dpdflra il etasa w 
CrUace of myocanbaJ damafr 
Bam] Brubefk rate 
tThtda aomaJ rt«ft» 

Moat rale 

RooitttoecTama of baadt 
\ COM ckaofts 
CBaaxes ia UrefsaJ pfiakscet 
Sc 1 trcdafl>bB 
lyripberaJ OTcnkbca 

FaoctlDaaJ srehatoo ooly 
Or|iiak iirrlu*!— 

4 : 

j r** 

AMooatrd tropUc datartaaca 
Low of tlr f u naii* 

Okwa 

low of tima 
Sdeoderma 


reGef of mental amietj (») tbe improvemen 
an inetnk (3) tbe tieatrocat of tn> rpedfic 
foae, (4) BirgioJ treatment by openuns 00 
t\TOpatnetic nerTous s>'stein. 

r*r fiuf»fmeMiMl€Juidr Cascfb stribio* 

cample. Prerious to tbe onset of tbe Raynaod s 

symptocss in De t cf n bet tpsb, tbe patioit had 
been told that she had dkbete*. She centhtoed 
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on a diet until she was admitted to St Luke’s 
Hospital Out Patient Dispensary for care in 
October, 1937 A thorough examination revealed 
no evidence of diabetes About one week after 
the patient had been reassured she did not have 
diabetes the Raynaud’s symptoms disappeared 
Dr Joseph L Miller communicated to the author 
the incident of a patient m whom the Raynaud’s 
symptoms disappeared followmg an auto acci- 
dent It IS possible the marked emotional change 
in these patients was sufficient to effect a cure 

The improvement of an anemia This is well 
illustrated by the followmg report 

Mrs L A, a white female, aged 45 years, first came 
under obseiwation November 18, 1936, with complamts of 
typical severe Raynaud’s symptoms in the first three fin 
gers of both hands, and surular attacks in the large toes of 
both feet The attacks first appeared 3 years previously m 
the winter and dunng the cold w eather w ere so severe that 
she was virtually confined indoors The symptoms were 
absent in the summer She gave a history of severe uterme 
bleeding dunng and between menstrual penods She had 
been advised to have this treated, but had refused because 
of fear of an operation A blood count revealed the red 
blood cells as 3,910,000 and the hemoglobin as 45 per cent 
She still refused surgery, but following intensne fiver and 
iron therapy her blood count improved to wuthin normal 
limits and as long as maintained she remained virtually 
free from Raynaud’s symptoms even in the winter She 
had only one or tw 0 attacks per month as compared to sev 
eral a day before treatment In the spnng of 1939, follow 
ing a hysterectomy her blood count rose further On 
February 22, 1940, her red blood cell count was 3,350,000 
and her hemoglobm 115 per cent She remained free from 
Raynaud’s symptoms the following winter 

Several patients in this senes had a similar, but 
possibly not so stnking, improvement as this 

The treatment of an underlying specific disease 
The followmg illustrates what may be accom- 
plished if the cause of the Raynaud’s symptoms 
can be found 

The patient had severe Raynaud’s symptoms since 1932 
with associated ulcers, loss of tissue, loss of fingernails 


Date 

12 - 8-1 


9 

10 


u 


12 


14 


18 


Sym.paxKcctorrry 






TeTrvp Ht 

Skin. Moutlv rate 
C F 

31 2 96 0 66 

33 9 99 2 102 

34 2 100 110 

33 7 99 92 

32 9 98 6 84 

33 3 98 6 84 


Fig I B C 1 he effects of removal of the stellate and 
second dorsal sympathetic gangba on the finger volume 
changes and skin temperatures of the third finger Note 
the return of the finder volume changes to the pre-opera 
tive level in 21 days in spite of the fact that the skin tern 
perature remained elevated (From Surg , Gynec 5 . Obst , 
1932, Dec ) 


stiff joints of the fingers, scleroderma and sclerodactylia 
In 1934 she was subjected to a bilateral removal of the 
stellate and second dorsal symipathetic ganglia, vnth very 
transient improvement The symptoms gradually became 
worse In June, 1935 antiluetic treatment was mstituted 
From then on she had complete relief from the Raynaud’s 
symiptoms through five winter seasons Although the 
Raynaud’s symptoms have been reliev ed completely, she 
has occasional ulcers on her fingers Records taken from 
this patient followmg surgery are illustrated in Figures 6, 
7, and 8 

Operations of the sympathetic nervous system 
In 1932 Johnson, Scupham, and Gilbert published 



Before 


After Kent 



Fig 2 B C The effects of local heat on the skm tern 
peratures and finger v olume changes of both hands 22 daja 
follow mg the remov al of the right stellate and second dor 
sal sympathetic gangba Note that the skm temperatures 


on the nght side arc higher than those of the left even 
though the finger volume changes in both hands are about 
the same Also note that locm heat produced about the 
same degree of vasodilatation on both sides 
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Hjc. J T A. Tke rflft-U oi iJw Milklf &ad MTted dorm) ryTmiWV 

on tbe bodr taspermftac. the aUo utopamnn at t)a thM fiDfrr ei botk 
kuck, tbe pdK a>d blood prcmara Tborigtacak untdfer rootivl 'v«Ull»l 
tie boiJr,te*pertnne aad p»i*e <bd aot einifr apfavirkl^ tin lie «Ua letsfim 
tom ol tie tiM tefer of tie left, hki m elm uw c< lit oeirr farfert, tinlird 
elented ebo^ tbel ei tie rlfit, end tlmt (W Cemt roltm ^ucn btiwtt) 
»oait%bdtlmaedMUirlolkr%latcMepmtim,bUla I de^i mmd te iMr feene 
W^rit. A deiaer operuta u tem doar «e tbe d(bt eidt 


the molts a< rmwAtl oi tbe stellate tsd s e ctml 
dorsal s>’npatbetk gtuUa b ooe oatlent and De- 
dicated that tbe p c np Lteial drcutstkn vas Iid- 
p w e d odIj tereporarilv b this patnt tbos 
confirming eorUer e a perimertu bv otbers oo aai- 
nuls. For tbe sake of cocnpieteDeti, a disctmioo 
of this first cue is bdndea with this report 

The types of operations perfcemed aere u 
foficm ^i) unilate^ rcmmai of the stellate and 
second dorsal i^'rapatbetic gangOa (s) bOateral 
Rmoral of the stellate and aect^ dor^ sj^P* 
tbetic ganglia teases (j) bGaterai rcnKn-al of the 
stellate and third dorsal avmpatbetk gangfia, 
(4) bflateiaJ pregangHooic acclkxi of the ^snpa 
tbeUc ‘‘httln brio* tbe third dorsal gangUon (5) 
rmoral of left atellate and second doesd niopa 
tfietJlc ganglia and ngfit preganglionic sectioo os' 
tbe r\mpaLbetic chain nel^ the tbiid dceml 
ga^on. 

Tlie rwaJts of tbe itodks of the* patients are 
gfrm ufoflotn 

L niaienj rrmtnJ ^ Utt ttriiaU md second 
rrwip 4 lktiic gu gfia Tbe resnlts of the stodv of 
ttiJs patient ha -e alieadj been reportetL but 
brwf rr%-tew Is included here to sboir folkw op 
studies and to correlate tbe findings with ihoae of 
the 5 patients suhaeqnentlv operated upon. 


B C kiu frmk. sjwd vans i lit line ef 
oormtoe madaniedt Si Lsl ' Il»^fu) ea Ae^al 
A 9*0. Hi «&pva)» ei keg msdifif rirsaaJw) 
ariious Tb« esdr Bmai/etSsUees cS ti« diwaw ittrud 
bca lie u rean of age, bar l utai itd u>l m soS 
■r\ae nanl lii u 8 ;rtaii oU I ipd if tmimrst. 
tis diaam f u yr m « J iB Os* jofat* Mg r yS tiiw of 

(is igdu] nJiiaj rre b obrd uid driomed lUporti 
(■ tie litaatarr it till tise, (adnied bncSeU remfii 
Iran cfwnljeei 00 lis ■y icaihr tir nrmn ijitea. A 
anOalt^ rTTVTMl of Um lUllit an) irroad dorml nm 
paUmk fs^efas U d<M bj Dn Cad llcdtfcon tsd H 
I UcytT 9 toi£la tal tit prnpbnal dmidea m aadt 
befm and t frurarat bteirai after tbe ipnitfca ^o 
tier tbcnonrtic pmhljjm en osed hr nualM id 
kr«in Uw opmooa *0 that proper enWaUn d 117 
brae fas) rrmh from tie opeTiboa rook) be mvie TW 
(■dm itm ed DO dinjraJ nipetn nsesl, bat kler had cn 
iSdeiabfe bspeovaarat from ewrertivi ortieped* !»•- 
erdere* 

Figure shows the marked Incieue of the 
finger voltiine changes bimedhlHi sflcr the 
opentloo. Tbe circublion bad ret med t the 
pre-openthr terrl ti dajs bter aJtbcngi the 
akin temperatures of tbe side opera tcd^ jipf 
retnamed above tboae of tbe coo irtu side. Flgurt 
□histrates the effects of Icxal beat to the hamb 
before and da>a after tbe opentloo. This 
record fumlsbes more prtwf that the perfpb^ 
ciicolatioo had retnn^ to tbe pre-cperallvt 
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Fig 4 T A The effects of local heat to tlie hands before, above, and i8 days after 
below, operation on the blood pressures, the pulse rate, and the finger volume changes 
Note that on both occasions the control finger volume changes were abnormally low 
and local heat caused about the same amount of increase both before and i8 days fol- 
low mg operation The control skin temperatures also w ere low cr than normal Note 
also the lack of correlation betw een the skin temperature and the finger volume changes 
of the left hand i8 days after operation 


level as local heat caused a vasodilatation similar 
to that preceding the operation 

Conclusion from this study is that the pe- 
npheral circulation returned to its pre operative 
level within 21 days following the operation 
Further conclusions will follow presentation of 5 
additional cases 

Case i Bilateral resection of the stellate and second 
dorsal sympathetic ganglia 


T A , a w hite female, aged 33 years, w as admitted to 
Passavant Hospital on March 23, 1936, on the service of 
Dr Loyal Davis, for surgical rchef of Raynaud’s symp- 
toms Since November, 1932, the fingers of both hands had 
turned w hite, blue, and red, then normal At first, only the 
second and third fingers of both hands had been involved 
to the second interphalangeal joints, later the second, 
third, fourth, and fifth fingers of both hands had become 
mvolved to the metacarpophalangeal joints These attacks 
occurred mainly on exposure to cool air but also to cold 
w ater, and during emotional spells as w ell as follow ing cold 
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3 T A 71h «4tctt of raHnkl of tW Mt£>u uid Mcmd dornl tfrtnuJvtlc 
pn«t« em ciw bodr Janpemar* U>» t3dn Urnptntm of tJn tkW fain tf b«<b 
ntxU, ibc pBbe (0d bfacKi (ranna The debt ede Matnifer nciinf Sot Uat 
the bviy (eg^Kwre (wd p«bc did aet ebuft eFferckUr- that ifa ehte 
tsTCi of the thM fai«rr of the (eft. vhkh e* «ho tm of the ether ben, mjdwd 
ehnud thorr thu of t^ rifht end that the f^err Wefo 

nMafaathm<£au}7faaoibttheopa«tkn.h«t(a I d«7» maned u> thdr lemr 
Inek. \ tfatlhr epentfaa «* bttf dne <a the ritht dde. 


tbe rcBtlu of maoni f the ctellite tod hecood 
dortt] f\TDpatbetic m ooe patient and lih 
dkated that the penpheral drculitkn was im- 
proved odh temporarOv in thia patient, thus 
codhimlng earlier cjcperliDents tn others on toi 
mall. For tbe sake of completaseia, a discoialQa 
of this hist r»«e Is lodudra with this report. 

Tbe troes f operatxau perforroed were as 
folkrws \i) nnOate^ ronoN-ai of tbe tteOate and 
sccood do<^ r\inpatbetk gan g lia (a) bllatml 
temov-al of the ttelkte and second dcret ^mpa 
tbebc ganglia, 1 cases (j) bHateial renwaloftbe 
stellate a^ third dcnil syiopitbetK ganglia 
(4) HlateraJ pcrganfliotuc aection of tbe tvnipa 
thetk belOT the third dorsal porboo, (5) 
renxrt-aj of left stellate and second denai mmpa 
thetk ganglia and right preganglkeifc aectloa of 
the svmpathetk chain helm the thin] donal 
gangihs 

Tne resolts f the stodks of ibesc patlcols are 
gnm aa foOows 

I L i/altTttf mw*«f tf Ikr sfrf/cf aW «csW 
s^^ihdu: f« ff a Tbe resnJts of the stod\ of 
this patient havT alreadj been reported, bot 
brief ilim. w b lochided here to show foUow-np 
studies and t correlate tbe findings with those of 
the 5 patients Bibseqoeoth operated opoo. 


B C hha fraiak. Sftd rean at iW that of 
onraiioo, Madmmsd to ht Lai ' Hoi|;f(alo« \atmt 
sa, eao, hh diaiBcto* ef kag ftaedin iVioaaicU 
artbrtth TW cad7 BaabataUns of tW <Wcs« toirtnl 
bo sW M yraa of («, bat ataiUed aod ert tot 
mrm odl faa a* < Tcan «4d I of trestwsL 

tW d ito si t p o sjLtotiJ otl] aB tW frdata except lW*r of 
the wifml I iiiuiijii tie (ii\ab.(d tod defi a saed Report* 
ta the Qteftrare at that Case tadjcsted bnwfaUJ rr^li 
[no cpoiUma ofl the iTTspilWtJc stn au ijMud t 
■rflaliTil ttwcmI of tbt fteblx and wroed donal rrm- 
nUiwtJc gaafUa a« doM Dn Carl IkdWna tju B 

1 iloTO Stsdln af tbe prnphtral Qfcaktka cr riadr 
before asd t fm^oent lalervalt alter tha cfientia No 
other tWnpeotk procedarea ere aied (or BceCfai U 
kralu tbe aperalan to that proper eiabtoOoa af 07 
beoeviaJ molt Ftob the operaikie cedd be aiade TW 
pa best tbo« ed DO ebaJraJ Inpror Rsesl. bot lu rr Wd roi- 

odetibfc aB^ptovewst. (o»i «.q t(ec U > actbr^ieAc teo- 

Figure i shows the naiied Inciesse of the 
finger •ofnme changes IromedialelT after the 
operation. Tbe rimihtSon hsd rtlurned to the 
pTe-opcratlve level 1 dfl>-s hler aJlhoogh tbe 
skin temperatures of the side operated poo 
remaliwd above those of the contxof side. Figure 

2 lUnairates tbe effects of local best t tbe bands 
before and data after tbe operaticn. This 
record furnishes more proof that the peripheral 
arcoiaiion had ret ur ned l the pte-openure 





Pig 6 ^r n Abo\ c, roentgenograms of the hands illustrating the sclcrodact> ha and 
honj changes in the terminal phalanges Belon , photographs of the hands show mg 
scleroderma, changes in the fingernails, and loss of tissue on the ends of the fingers 


tion and at frequent intenals subsequent!) A similar 
operation was done on the right side at a later date 

Iileasuremcnts of the peripheral circulation 
were made before and daily after the operation 
until the finger volume changes had reached the 
pre-operative level in i6 days as compared with 
21 daj^ in the previous case (Fig 3) Here, too, 
the skin temperatures remained higher on the 
side operated upon Figure 4 shows the vasodilat- 
ing effects of heat before and 18 days following the 
left sympathectomy" The records are similar, in- 
dicating that the vessels had regained their pre- 
operative tone 

Figure 5 shows the effects which were pro- 
duced by median nerve block on the finger volume 
changes before and 17 days following the left 
sympathectomy" Although the characteristic 
numbness occurred m the first three fingers of 
the left hand, there was no evidence of vasodi- 
latation This IS offered as proof of the complete- 
ness of the operation 


Casl 2 Hilatcnl rcmo\ nl of stellate and second thoracic 
sympathectic ganglia 

M B w hitc female, aged 47 years I first saw her March 
13, 1935 because of Raynaud’s symptoms which had been 
present since the winter of 1930 All her fingers turned 
white to the metacarpophalangeal joints They then 
turned blue, red, and back to normal She did not remem 
her hn\ ing frozen the fingers These attacks continued and 
became more severe m frequency and duration In the 
winter they necessitated stay'ing indoors \"irtually all the 
time, even then she had two to three attacks daily The 
attacks were caused most easily by cool air, less so by cool 
water She remembered only one attack associated with 
an emotional upset The attacks were relieved most easily 
by immersion of the hands in cold w ater, follow ed by warm 
water The patient had numerous trophic disturbances 
and since 1931 had lost fingernails from the first, second, 
and third fingers of both hands The past history w as nega 
tive except for typhoid at 8 years, a rectal fistula at 25 
years, and influenza at 30 years Examination was essen 
tially negative except for evidence of loss of tissue on the 
tips of the fingers, disturbance of grow th of the fingernails, 
scleroderma, stiffness of the finger joints, and sclerodac- 
tylia (Fig 6) Dr Loyal Davas did a bilateral removal of 
the stellate and second thoracic sympathetic gangha m 
January, 1934 For a time the patient thought she had 
improved, particularly as the warm weather set m The 
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Fif j T V. The effecti ol strdkii Mn Uock ml ihe nml oa tbt bkiod pnwan, 
pain ntr mod hfcr oloKM ftmy cl both hmodi Mon mbm . mmd, belcnr^ j 
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tfam looTth, hik in the fifth finn therm u chmmte. Foflmisx opermHoo, 
mltaUaorj tot eocld ooC b« mum bmaomr the [adnt broAe enotxnmH/ o n m tiHr 
Eren thmfb HtafmctDC7 am block mm obuiacd mm nidnced bjr the noimfsom, 
t^ finfTT oboam chmafo ^ aol breone locroied 


driakm^ in cremmi. or chfflmtt of the bodr Tbemttarks cn 
more fieqaest mod mnar in lotn bot ecanrrd In the 
mowmer toe There mm totat pmin in the fitqcern dnrlnc 
the whkm mod bfnm laca mod »T»T’tw domif the red 
ftafc, vhicfa dimappored on nctn 07 The Itackm ere 
reLee^ bjr rebte^ the baodm tc^ptWr N tnpUc dit- 
(miLmocei rrm premot ozept ma tdceroi the meroad ri^ 

fiaxer hnih (Uited Is 935 mad itill pmioed her lot do 

E wmm proem She ham arronl ttiichs per dej hlch 
treo j te 5 mdiiutcm The pmit tustory amor^tH 


The phydcml eemmnmtioo a* orimth oerpl k* tke 
mtnhbx mppennsee d thm fi nj ceti ifl thm ponie^ o- 
mmb ot omDy pclpmUc. The f«tjem »m aoocoty^» 
Mmbfe onctinomfiy mod darlnjt tmemkr ftndrm had Ir^ 
teiVnl mmaj hJch mcenetimem httfd mn bocT 
Imbonuny IndiBfj rre me^th titept *3 

■ietmboSc atm Di Da>» remimied tat kft mt efate t* 
mecood doeml myiopmlhetJC pm*bm 00 lUrrb J. U” 
Tbnfbtmim umtixbedmm ceotrol ItbaterouBxw 
BOI thmt lytnptoenm tecaned ® dmyi feOcMltri the eprrm 
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Fig 8 MB The effects of median nerve block on the finger volume changes, 
skin temperature of the fingers, pulse rate, and blood pressure Note the moderate 
\ asodilating effect of this procedure in the first 3 fingers of both hands as vv ell as an 
increased skin temperature in these fingers The finger volume changes of the fourth 
and fifth finders did not change In the fourth and fifth fingers of the right hand, 
below , the skm temperatures decreased, which is the usual finding in normal individ 
uab from this proc^ure •^bove, left hand record 
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release of the vasospasm, even though theoretically, this 
should not occur follow mg extensiv e surgery on the sympa 
thetic nerv ous system Three vv inters have elapsed since 
the operation The Raynaud’s symptoms are as severe as 
before the operation 

Case 4 Bilateral pre gangliomc section of the sympa 
thetic chain below the third dorsal ganglion 

Mr \ , white male, aged 47 years, was first seen on May 
25, 1937. for Raynaud’s symptoms In 1032 he noticed 


that all the fingers turned white to the metacarpal pha 
langeal joints, then passed through the various stages of 
blue, red, then normal The symptoms had their onset m 
the toes also at the same time as m the fingers They were 
brought on most easily by cool air, chilhng of the body, or 
during emotional attacks, but were not affected by cold 
drinks Dunng the attacks he occasionally fainted The 
Raymaud’s symptoms lasted from a very short time to 
sev eral hours, w hen nothmg seemed to reliev e them The 
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Fig 8 MB The effects of median ner\e block on the finger volume changes, 
skin temperature of the fingers, pulse rate, and blood pressure Note the moderate 
vasodilating effect of this procedure in the first 3 fingers of both hands as n eU as an 
increased skin temperature in these fingers The finger volume changes of the fourth 
and fifth finders did not change In the fourth and fifth fingers of the nght hand, 
below, the sUn temperatures decreased, which is the usual finding in normal mdmd 
uals from this procedure <111016, left hand record 


release of the vasospasm, even though theoretically, this 
should not occur following extensive surgery on the sympa 
thetic nervous system Three winters hav e elapsed since 
the operation The Raynaud’s symptoms are as severe as 
before the operation 

Case 4 Bilateral pre ganglionic section of the sympa 
thetic chain below the third dorsal ganglion 

Mr Y, white male, aged 47 years, was first seen on Jlay 
25, 1937. for Raynaud’^s symptoms In 1932 he noticed 


that all the fingers turned white to the metacarpal pha 
langeal joints, then passed through the vanous stages of 
blue, red, then normal The symptoms had their onset in 
the toes also at the same time as m the fingers They w ere 
brought on most easily by cool air, chdhng of the body, or 
during emotional attacks, but were not affected by cold 
drinks Dunng the attacks he occasionallj famted The 
Raynaud's symptoms lasted from a very short time to 
several hours, when nothing seemed to relieve them The 
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FI( 7 M-H TW ribcU ol tool OQ infer 
oliim ckuxct Nott the >b»coce erf pahnrilf chanen in 
tSc oxitnDl l e ci i i J» t* eH •• do appreemhie nsniibdiif 
effect ot local beat partkrilart)' In tb* hand, abece. 
Biktenl roamal o{ tb( ftrikte od tecncid tboraor ana- 
patbedc prvjTtj had beca dooe abnvl 4 Eamtba boon 
theae l e cmil l ere maiV. Beba Eight baiid recnriL 


bJlcmmf inter tba iTiap ton* ere aa aerere, or mote an. 
tian beror* tha c^Kradoa. Tbe JTzrsptoEi costlaoed I 
^augju In weritr dmatm a^ cacaed nlcwba^nd 
the £i*t biterpiiaiaaceal jofait* In Jose. Qjb, trentnsl 
fee an aU aTpUfai as started 8 im that thne ihc has 
had cmplete rtlW at the KaTsaod' i jm ptgna ahhcaifh 
okert soil o c enr 00 the Ciaiti i Tba scfertiderTaa l*a 

Studio of the penrfsmJ drnilatioG were made 
In the fall of 935. FTgare 7 ihcrwi the effect* of 
local hot 00 the penpbeial pttlic vohnne chaego. 
The small reipoo*c before and after beat indicates 
oiaiked organic rhang ea In the penpberal vesiela. 


egxcialh In the left hand. Figtire 8 «bon llr 
effect* of medkii nerve block on the rotnae 
change*. Tha procedure produced an Impcore 
ment of the dratlaboo In finger* Innmated hr 
t he me dian nerre The cperatloo iboold hare 
doLnned the va*ooiotoc fiber* irtreGng fa the 
median nerve. It b difficult to undmtind thb 
resolt nnlc» »otDe vm*ocnotar fiber* itlH rennioed, 
or looiatic motcr fiber* may be partly Ttaotnotce 
m function. The patient doe* not periptre fa the 
hand* or arm*. It doe* not teem Eildy boaerer 
that regeneraUon of the vaaocuotor nber* wonld 
occur without regeneration of the meat fiben 

Thb ci*e b partjcuhrl> Inttroctire becaiae It 
lUnatcate* the inadequacy of oox knendedge of 
the sympathetic n e i T uu * f}'iteQi a* wdJ u Ibe 
pathogBMss of Ravnandi ■ymptoai. 


Can ) BEbtaral niamal of tha aiAif sad dM 
sympathrllc poigfia. 

D L hna feoak. aged 40 jean. <* a d iu fau d to 
T‘a«a ant How^taJ April 8, aa patkat sf I> 

Lnjral Dana, lor the sond'^al rein of Sayaa^ ijiiitri'M 
Eha cianpblrird that ter the past « jon bn had 

tnnnd s muwf vdy hha, tkw, dark red. theoliack ta 
fiiwnal SicBikt STtnpUBOS did PM ocRU la tha tots Thass 
Oatls aan traocht as noai eamh hr craotiaMJ 
e tpu s tu B cf the band* to hbM cofd air cool ter w 9 bi 
nf the body tad slur she draak old driai* tad aU cold 
load* The* s» aenrhof bat an pajB (hung tkw 
is ujp t iaito The sirarts oaid eccar scat free[MS^ ■ 


— a ad by h — ™ 

llthls 0eiMdDoe.tlto us^fo kfird utJ iha o^crctsaa 
SBiotMa] ^rll TbtpaSbkuiTy n »e^th eace^ 
for cf mi^rsioe btf** t ^ *f ^ 7 (to* 

and ceallboed natQ liw aa 4f yean. The Btacfawe 
ix. caned t the age of 45 yam 

The phyacaJ examnatlca h esaestJally aqptns 
Rnaoifeacgraioa of the cheat aad an «kiljtieanho|iato 
sboera sormal rernrda. The rwalts of the lahcnlory o- 
«»Jneri(.T« an Ihpa fa Tshk H The nufiak, ifau, 
AwRx poattrior artnka ne ca^ly 

^ifhepre operalfTS stadka an the peripfitral dmhti^ 
are DhiBtiiJad fa Flfom 9 aad a Tha resath of ^ ia 

reri eiespsatjc aid the pkthy«JOfitpUcrectrds*o*w 

tukeraopaltadQoa Tha aa rtBered by tie ap3ihc*» 
•f krsl heaL The exk rr# wftMJC I the tires Ue 


Ahhovfh hkek as prodo et d clh the c_ 

mnfaiaaB of tha first three iageri of bMh handi, re» “ 
t^ qrerea dal ant oenr Tha h dUkalt t opkia n 
lhereko*lyooaath«Tiwtk«tfa bora artdwa urn 
ixBjA Id rrticre fuDcttoreal spaatn cf the (uath ta tha 
first three finger* _ . 

Oa April as, ijA, Dr Dari* resected the fteDaU aad 
thbd dormi syn^thetk fiifba If* hkh the 
nade an rawcentfil recacery Meawrerncila al 
pen pbsTsl drcoklko era repeated alter tperstsre T“ 
affam ti litre] heat ce caeaaared ca ^ 

tiralir precedore* Tba resolta, aa shea by F%~v 4 B 
dareted tba esaeh ere ncre spastic ^ 
opetatJoo Tha Raynaoif sympf oeaa had recor^ t 

3 tcta of Biedkn Dcrv bkei ere readied ere OrWMJ. 

pjS, and at tha Cw (Dg ) ft saps***! 
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Fig 8 MB The effects of median nerve block on the finger volume changes, 
skin temperature of the fingers, pulse rate, and blood pressure Note the moderate 
vasodilating effect of this procedure in the first 3 fingers of both hands as w ell as an 
increased skin temperature in these fingers The finger volume changes of the fourth 
and fifth finders did not change In the fourth and fifth fingers of the nght hand, 
belon, the skin temperatures decreased, ahich is the usual finding m normal indmd 
uals from this procedure Above, left hand record 


release of the vasospasm, even though theoretically, this 
should not occur followung extensive surgery on the sympa 
thetic nervous ^tera Three w inters have elapsed since 
the operation The Raynaud’s symptoms are as severe as 
before the operation 

Case 4 Bilateral pre gangliomc section of the sympa 
thetic chain below the third dorsal ganghon 

Mr y, white male, aged 47 years, was first seen on May 
25 i i937> for Raynaud’s symptoms In 1932 he noticed 


that all the fingers turned white to the metacarpal pha 
langeal joints, then passed through the vanous stages of 
blue, red, then normal The symptoms had their onset in 
the toes also at the same time as m the fingers They were 
brought on most easily by cool air, chillmg of the body or 
during emotional attacks, but were not affected by cold 
dnnks Dunng the attacks he occasionally fainted The 
Raynaud 3 symptoms lasted from a very short tune to 
several hours, when nothmg seemed to relieve them The 



Fi( 9. DX- TW (iT«rtf W local beat I* tbc haailt ca tbc hsfai otm cbaacn 
befort and 6j (ti7« (aOnlocthc bOatnal raaoMl of tbcMcQat ^ Uird dor<al pn>- 
patbctkfacjw cbcanesccafpolic liotvdaa)^ b tbecoalicitt bolbbaocr 
ab(ne.a^a/CcT brio* 

(oDcmrac tbc eperttkai the bcal bat pto u aced ilimrt tba waic aaimat of lanJihti 
tko bclon M after the opoatka 


altacLa waallT vm ir B crfd br hmomiao of Uia baadita 
warm attr <d tbc hi^, or on the . TV caadi- 

tkic u one la dUt utd cianpantKelj ab*iit donng 


tVa 


TV radad, pDa^moc aad doraiBa peda 

Uric* pobaud aonealr Sradjn ov a»de W be 


PcbraaiT 9^ bOaUral huabar ty rTO tb c aaay 
vat dm at tbe Hum* FTotfala] bf Dr Ua la Tbb 
cfaasccd tha cJMjactcr tst aot tV tocrU/ of tb* tx^p- 
tos* TV toe* DO loafer taraed khe, bat tbo fttsflaf 
ntadoa b tbe toe* penVed TV neat dutieadnf tj'amn 
MB* hub o ctmi e d tbea Um opcrauoa vetc pnbac 
tvotf of cV im faOoaed br arartfimofotmaa 
mU to the iimb TV pbjakal axazibatioa a* ca«a- 
daUr Dejam eacep* tth f(t >ii-a ct t the ritfoiltle" 


Uric* poVued aonealr Sradjct ov a»dc • 

cbTuUlioo (1 If* *.*ad 3 ) Thetcre^* 
tontr Lbere u BO afslfnBt ocfua: pac hoin y m 
u er biM Ttl nodi 

OaJuM 937 Dr Da Wtbd bilal«*]F<^*»afbMfc 
tcctna o( the ^TDpalietK chain befca tV tta^de^ 
ni^ia accocdiii to iV ajcthod Juuded by ^eatV kt 


beUflrf pca t epcTalh ito** of ibc perlfieral fhmJabn 

ere BiaV (T* > TV«a refolu ibov iVt penpVt*i 

cur^tm Vj rctmed to p»r-#FO*tf\ Inrl b »b** 


Ct/Talita ha/J rrtmed to p»r-#FO*th 

daj* It 1* laiemtinf t Botc tVl tbc nnt®® 

Udo b the na* aad h*»d* had rttarned b alcctl 6 daj* 
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FV \ The rftca <d the pmtmgfln^k: trpf tl fymaiWtfc ocCTdoc fa Ucb 
iTopatbctk chUi) u tcrmd bdiw lU tkM ther^ ca bolh iUo. NoUtlMt 
tim m M chui(n, Twcokr «r otfamW Met jcJi ianl bcjxjd tbt tmnMfe 
cflKU of ttv " ut aj 


•r nm *0 brfen H« aaa fa« 
undiudvllh tbt Rifsiod i^riptoa* ud ten Uau 
Lot hu<r ta ttuci d tUncod nmnuoa luted 
kbovt ham ud ca«ld ut m r<Ue%rd^ tbe uul 
metbode. 

It k (atenAlot to MU thet bi* d rur eU ms iw fau 
ocndonl ruck* d Rtrti*J*<f ir«pt »MM . 

The iTtulUla thti cue LocUcate the (oadraun 
of RUflcal procethue /or the relief of thepatiojiS 

Cm j. Kracrel of left lUtbU cad Mcasd doiu] ^u- 
pcthrtlc fca(lM cod rlfbt prcfCBfliQsie Mt^kn of (ha 
(ytopuheljc cbeln btfev (be tbM oorul fCocBas 

H H bk* tCTPC'e, Cfcd 36 JVUl, U mAmhlrA to 

Pbmi cot NoaplOd no Cb* ten kt ei Dr Lojt} Ocrit for 
uTiIccl relief cf RarBcod* tjraytnuc. Her crasplatata 
ere that cB cf bo tended bhe, bface, red, 

cod tbea fiocBy acetaal Sba had Irmooit beadeebea, 
duxlonc, cad cesfcadcs. cod aoi Toeu b (be rjm The 
ctttcta of tUTnaod tjmptaoa befca b bo band* aod 
feet t (bt (u» tkoe cbM I rear* prar to oly Sbr did 
•ot kaoa brtber (be cnack* era oree b tb* haoda or 
(ret, bot her erteadsa c* dm aieatlx to bet baada 
Here (be cttackc ere hrosfbt 00 ntoat reaDr bj tipoauie 
to cool air IcM M br noouoscl irdk, cad leta ao br faa- 
lamk i u of tbe bcoo* b coU ter Ther ere rebaved 
moat ecaDy b7 npoaere I crraclicod ato codvoold 
rrta cad cpooUoeoBBl/ Tbe attcck* a a n w lt clfd ct^rlof 
bdoon dcncf tba cold catberbot oedd aexor Leqaaillj 

\a paio accoMScaied tbe ctuckc, bstdariaf tbe bfte 
ftcfe tbe fleaert w cool cad DOBib. Rtanc^vtobwcim 
cir Wt M (ortber tobjecth lyaptiaoa. Cm (be Mbct 
haod. bea tbe hood* ere pJend b ora cter peo- 
doerd iiaaaftia tf pro* cad oretOet lotbeflofen 


mmfratkia w tMutbBy aepitb ea:qd 
(bat tbe baodi ety eertd accAm. Tba pcripfaeil OHb 
0* mflx palpaue cod pobauat Tbe mala ef hbaa* 
ton Kadis are reptsed a dettS B TcUa IL Tbe ebur 
■cjfisdat* ee redWautiee nu u haul —utiJi 
ntc. — 8 cod afld •ectaderr cacsb 
Stadlet cf tbe petlpiberal diroicdcM hj acara if tbi 
tllftuJ plnbrnMOfTapli ibeaed ibct tba rSecU af keel 
bMl cad rroMo aret Uceb befoet eprrctlBe cn Md- 
eiclr cefBsk cbaajR b Ibe pcTTpbetcJ wd a 
OaJ(Ur|a ojd, tbe ft^Ca cod aecosd done] 

(bede iconic oa i imu ar d es tba left lUe Ul* aa tb* 
rifbl peTfCcallealc lectJca c* dost aectedbf ta tha 
aalbod cf renltValcb 

SUdlca cd tbe pcrtpberel cirtakboo reaMkdaHrU- 
loabv tbe efxtctks ostll tbe drcsktloe bad reached tb 
pra-oprectfra J*Tr] 8 dayi later (Fii 4). Tb* rftett K 
iacaJ bat os tbe flDca aokasa diio^ ere acaatred 
d>7* cftzr opendoo aod ire ibailir to tb* pr*-epectK 
rerard* (FI* 5) Tb* efleeta af taedau Berra Ueettto 
rea ae aWre d jg dajra a/to opientlcs cad, Jut » cecn 
(be opMctiM, tba oen Uoci did aeC reHen tbe 
tba &K*ra altbooxb tba cbaiacterktle mib a ra i cecansl 

(olhTalii* tbe Uock Tbete readu cn tkoOex M tbeae ef 

CkiaD 1. 

AMu.Tsn or nuin 

Tbe cymptoen ctKoptei now knoara ti R*t 
mod • daeoK U tw) UttJe tmdmtood 
the trenxodooi cmotint of ctadt ft bu 
■ioce tbe original pubUationi ol Riy ncad- T to 
mala reuoea for talc appaiwit lack ol rrofieo m 
twr ktjoariedge are (r) oplnloo dlfleti “ ^ 
abetbtr Ra\-naoda efiaemie critt* u a dlnfcal 
cotlty (a) tic nattoT of tbe vaJcahr changr* art 
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Tig 13 Y The records show the effects of local heat on the finger \olume changes 
before, above, and, below, 12 days following the operation and one notes that about 
the same degree of \asodilatation is induced on both occasions 


not understood, and (3) opinion dififers regarding 
treatment This discussion is based on a study of 
the 22 patients reported in this article 

A Does Raynaud's disease exist as a clinical 
entity? This answer is of fundamental importance, 
for It not only forms a common ground for the 
study of the symptom complex, but also would 
tend to rationalize understandmg of the nature of 
the vascular changes, as well as the treatment of 
the symptom complex 

Hutchmson, more than 50 years ago, concluded 
that what is known as Raynaud’s disease does not 
exist as a clinical entity and the peripheral mani- 


festations observed are merely symptoms of some 
more fundamental disease Hunt, in a more re- 
cent review of the subject, came to essentially the 
same conclusions and added that if Raynaud’s 
disease exists at all, it must be very rare He had 
no solution for a change in terrmnology He be- 
lieves that the term “Raynaud’s disease” has 
such common usage it is doubtful it could be 
replaced by a more accurate descnptive term, 
such as Raynaud’s syndrome 
The author arnves at the same conclusions 
from a study of the patients reported m this 
senes, but is aware that persons examining these 




rrport* nu) doabt the accuracy of the <iia^o«ia 
lu many d the p3.Ueata, as occuncd with 
Raynaod a cdflnal ■erics. Certain data in these 
■todies, bowrrrr thww ligbt ca the satore cl 
the vascular changes during Rsjnaod s tlacks 
and further bear out the oplorac that the donges 
ob*er\-ed in the eitiemittra erf patients with Ra> 
naodi attacks are toe r el y syraptexas erf some 
more fondaiMtal disease. 

B Tkt (M/arc t*»ad€r chaMge} tM Jtajf- 
mcmd'i sp*Jp*wtf The eeDcrally accepted view Is 
that the blaochini of the h i i g eia or toes during 
Raynaod stuck Is caused by an adttr peripheral 


rasnlar coostnctloo. The results of these ft defies 
ovlkate this maj not be strictly so. 

It Is etneri wble tlat the f)mptc*D complci U 
the fin gers dazing a Raynaod • attack nn^ be 
caused. In part, by a vasodHaUtloQ In the param 
arch and a passive collapse of the vessels In tM 
fingers from an nadeemate amount ol the blood 
■n^ blood uiessurc to keep them open. In othe r 
words, the Uood may be souDted Into the phw 
arch without going tmtwgh tbefiDgers. The data 
m support erf these Ideas resifoOows 

DunogsRaynaad ssttack IthaslecnwldelT 
observed that raefial pulse does not change 


JOHNSON STUDY OF PATIENTS WITH RAYNAUD’S SYMPTOMS 


Q03 


Dile 

bomr 

IxfyT* 

Xilse 

H.P 

ilmr ^ 

729 

2S2 

370 

78 


342 I 

730 






7^1 

250 

370 

102 

% 

wi 

i 

8 2 

262 

371 

108 

f 

’”1 

frS 

274 

370 

94 


312 


-RIGHT HAND 


left HANO- 



Pregwjliomt Gjn^Tiorectonif 



34.2 


342 


Fig 14 HH The cdccts of T preganglionic t>Tic of opcntion on the nght side and 

rcmot-al of the stellate and second dorsal sympathetic ganglia on the left side on the 
bod} temperature, skin temperature, blood pressure, pulse, and finger volume changes 
Note that the finger volume changes returned to the pre operative level within Sdays, 
and that the skin temperature on the right side went below the control level while on 
the left it remained abov e the control lev el 


2 Blood can be diverted from the fingers in a 
normal individual by the administration of amyl 
nitnte, as shown in 1932 (3) A vasodilator drug 
which produces a vas^ilatation in one place ma\ 
produce a passive vasoconstriction in another if it 
causes sufficient diversion of blood to one area 
with a further resulting fall in blood pressure In 
this particular case the am\ 1 nitnte causes a di- 
version of the blood to the splanchnic area and a 
fall in blood pressure with insufficient blood and 
blood pressure to keep the finger vessels open A 
similar phenomenon may exist in Ra\ naud’s sjti- 
drome as a result of diversion of blood through the 
palmar arch 

3 One of the effects of median nerv'c block at 
the wTist and increased skin temperature is a vaso- 
dilatation in the first three fingers, less in the 
fourth finger, and a decrease in the fifth finger 
wnth a fall in skin temperature The decrease in 
the circulation m the fifth finger from this pro- 
cedure is caused by a diversion of blood to allow 
more blood to pass into the first three fingers In 
patients wnth Raynaud’s syndrome the same 
changes occur A typical Ra3maud’s attack fre- 
quently occurs in the fifth finger alone The most 
apparent explanation for this is that blood di- 
verted from the fifth finger produces a Raynaud’s 
attack, and not an active vascular constnction 

4 In patients with Raynaud’s syndrome dur- 
ing penods of freedom from attack, measure- 
ments of the circulation of the fingers show a cir- 
culation less than normal even in the absence of 
any orgamc vascular changes Under such cir- 
cumstances it would seem logical to conclude that 
It would not require as much diversion of blood 


to produce a Rax naud’s attack as it would in a 
normal individual The axTrage amount of blood 
received bx the five fingers under normal condi- 
tions is approximately 3 6 cubic centimeters of 
blood in one minute In many patients xvith 
Rajmaud’s disease reported in this senes, betw een 
attacks and under similar environmental condi- 
tions, the amount xxas far less, and measurements 
indicated that the amounts x aned from less than 
I cubic centimeter per minute to the normal 3 6 
cubic centimeters 

5 Patients xxith organic x'ascular changes who 
have Raxmaud’s s^mdrome suffer more distress 
from the attacks It may be that ex^en a lesser 
dix'ersion of blood from the fingers can produce a 
Rajmaud’s attack 

6 If the lesser diversion of blood from the fin- 
gers can produce a Raynaud's attack, one cannot 
ex-pect surgical removal of the vasoconstrictor 
fibers to the extremity to elirmnate the attacks 
This is shown bj' the poor results m 5 patients of 
this senes 

7 Finally, there is so little direct evidence that 
the sympathetic nervous system is at fault in pa- 
tients xvith Raynaud’s syndrome, and consider- 
able exndence that the humeral mechanism of 
peripheral vascular control may be impaired 
Further study is indicated m this direction The 
exndence of the importance of changes in the 
blood mducing Raynaud’s attacks xvill be dis- 
cussed m more detail under “The Treatment of 
Raynaud’s Syndrome ’’ 

C The association of other diseases with Ray- 
naud’s syndrome Other conditions or diseases are 
common xvith Rajmaud’s syndrome In these 
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5 HH. The cAacts of (ml beat to Um ludi beicn,abim, tad lo dsT* M 
lott^bdotr opendoo (M fTTapatlirtK fujfaa Not* tbevii7 krt impfatiiile ctf tbt 
faHT nloTTM chanfct la tbo ontiol ivconb botb Mm tad iftcr tmiu t tad thu 
fici^ ratsme cbtBfis at aatSKd bf Ibe tjipLcatlcaof local Wat la oou ettet 


■cilea the foflowlng vm fouod ( ) tecccduT 
amnia— mild, 3 cam ae vere, 3 caaei (i) 
■y pbTIa, cam (j) crfinic vaiculftr dimae— 
pCTipheraJ vaacular i cam cardtoraKular 3 
cam (4) trophic diittuimnccs—alan on fin^cn, 
5 rai^t t riff ^Tl^gr^ jrantt, 3 cam low of fiofCT 
nailt, 4 cam ikin, idcrodennx, 5 cam booca, 
idwodactyUa, 3 cam. 

This crrTnmc m ■tQnrTnrifi with OthCT dlWim 
immediately pcoents two queatiata ( ) Herw 
moci does aecendary anemia or i^hilis contrib- 
ute to Raynatid i lymptona? ( ) Do the Ray 
naud lavinptciiMlead t cnjaniCTajciilarcbaiigca 


and trophic diaturbance* ot do tbry have a oaa- 
mon oology with theae changa 
Theac qneatioia can onjj partiaDy be tiatutd 
from obserralioni of palicnO In thi» Kriea. A* 
to the fint, the treatmoit of a mild or mnt 
anemia reaoJted in improremcnt m all The de- 
gree of impii/vmient varied from iligtt to ainicat 
ccanplet rtlkf from attaefca SyrhiHi b ocna- 
■lonaDy ajacoated with Ravnand ■ lymptcmi, 

and waapreacot In 3 patients In thi* aenea. T^ 

effects of antihietic treatment conJd not be ob- 
aated m one of these patients becansc he did wt 
ttay ondcr observatioci. In the other who aisj 
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Tig 16 H H The effects of median nerve bloch at the wrist before, above, and, 
below, 39 dajs following operation on the sympathetic ganglia Note that the block 
did not produce the cliaractcnstic increase in fmger volume changes in the fingers in- 
nervated by the median nerve, either before or after surgery, that the patient did 
evpencnce the characteristic numbness in the fingers following the block, that the skin 
temperatures did not change appreciably, and showed no definite correlation with the 
finger volume changes and that injection of the median nerv e induced a typical Ray 
naud’s attack during the course of the evpenment as illustrated by the upper record 


had scleroderma and sclerodactylia, complete 
rehef from the Raynaud’s symptoms and great 
improvement of the scleroderma followed anti- 
luetic treatment Here a common etiology for 
the Raynaud’s syndrome and the associated dis- 
eases is suggested Organic vascular disease, pres- 
ent m a number of patients, vanes from mild 
organic peripheral changes to severe cardiovas- 
cular disease with decompensation One must 


ask (i) How much of the organic changes are 
secondary to the Raynaud’s symptoms? (2) Are 
the Raynaud’s symptoms secondary to the or- 
gamc vascular changes? (3) Do the Raynaud’s 
symptoms and the organic vascular changes have 
a common etiology? The results of this study in- 
dicate they have a common etiology 

D The Irealmenl of Raynaud’s syndrome The 
treatment of Raynaud’s syndrome vanes with 
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drcunatajtct* u detcrauiied from Individual 
caae but ina> follow crrUin broad prlndpfea, ai 
foUcnn 

I No tmtinent nectmi> In a group of pa 
tl«iU (5 In tbb anYes) no debn le «tiolog> out 
be foirod, the tymptoca ate tnfld, and Ibe Rav 
fund ■ tvndronie ihowa no evidence of progrci- 
ikm even after loany veara. Patient S. T of Ifab 
lertea Ulcntratet thW very welL She haa been 
under obamatloD for Ra}7kiod t ijraptoma for 
10 jTara, There hai been no pnmeaa, the 
toms are veT> mild, and the hit to avoid 

the attadu. In the meantline the baa developed 
a cancer of the brcait which la more dlatrcHing 
than the Ravnaud 1 dlaeaae. 

i. The treatment of aaaodited d lacia ea It h 
iny important to treat aaaodated cixidUiaaa or 
dla^aea, paitlcuiarly aecoodary and 

ayphiBi. The tecondai^ anemia obvtoualy lo 
vorve^ the treatment of the ciaae ol the anemia 
ff It can be found. 

3 Local treatment Thb Involvei loatmctkoa 
to the patkot to avoid the thing that bringa oq 
the attadca. PaiafEn bathi gire coosldenble 
nlief to tome patieou 

4. Sorgny of the lynpatbetk oervoua ^-itere 
la 5 pauau In the aer^ varioos types of aur 
griT to the ijmipathetfc oervoua ^ttem were 
perfoTtoe d . No improvetDent via noted aa 
judged over a peo od of >'ean. Some iraacca foe 
this are ia the nert hn<&}g 

£. A etcr * tk wij a»d laU rotrafar tjtds 0j 
fKTprrr U 0 u sym^lketk «rp*w ryjfm Tbeae 
effeetj vary with the tvpe of operatkn done aa 
folkmi 

I The efiecta of r eaec tioo of the ateUate and 
ica»d or third doml aympatbeiic ganrifci. Im 
mediately following thta U7* of operatko there 
are present (•) an Inoraaed akin tenapenture of 
the upper eatr^ty (b) cemtioo of aweating to 
the upper ertremity. (c) an Inaeaaed anrulatloo 
in the nngera, and (d) a Homer a lyodmoe. Heat 


dOaUtioo In the courae of the medkn oene hr 
neri-e bk«± at the wriat ’ 


Fofkmlng the to called •fwegurjbocJc 

aympathectomy to the nppei ertremltyudooe 

b} White (1) the drcniatory eflecta aa »cQ u 
any tflecU on heal rtgnltlioQ were imullwi Ii 
b doubtful that they bated bnfcr than the tno- 
matfc eflecu of the operation. \ aaodihulioo b 
the fingen coold be produced foUerwin* recovery 
from the mrgerj br local heat or meSin nene 
block bdwating the peeaciKe of nertn aiih 
yiaomofOT functioQ. 

It B difficult to recoocQc manj of the neni 
ciptetaed with acme of ihoae of the nteratart, 
especially those coocemlng trtatnwot One can 
Bv definitely that in ihb mnes of patlenti, meffi- 
ca) managemeBt offered far more to the padat 
in the wai of objective and uibjectlve relief than 


aargeiy 

fkt tm^«rUtKt unnM bt otrHMird »j tb tmf- 
fli/fm j f4titntiviikRaniMwftt\wt¥bmsuf€r\ 
«/ t*m itba iintst as ctmfarxi t^k tit mtf 
nitiM ef AavaaKfr Jueorr (riK^ wny sef no 
nisi *i a eiiMkeJ ntUy) 

If Ravoaod a dlacate eebu aa a dhual entity 
It must be very rare ll la doubtful If any of the 
patienla reported b thla vrks had the (fixaie. 
If this if true the author arntr baa leen a patimt 
with uBqoestraaed Raynaud a 
On the other band a patiata are reported 
with Raynaud I mnptoms aapart of acme more 
fundamental diaeaae. kfedicnl management gare 
gmt deal of re£ef to a number of theae pa 
tinta. It would lectn logicaJ to coedude that it 
wooJd be better to direct oar ttentioB t the 
recognltloo and treatment of RaynaocTi ^mp- 
tomi aa part of ■ome other diaeaae than to Rar 
Dsud'a diaeaae per ae, which moat be extremely 
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MUCINOUS CARCINOMA OF THE BREAST 

OTTO itD. Ch ojo, lHajob 


I T b oU(m anazing to ofc*erve within »n out colkii Mwtid, ir«mbg roembline modiL 

ipokm g at lg n aat epItMaJ tumor gbndo- <ka not occur in epilhdkl tomoo b« b *ea 
lir or cyitlc Mrocture* filled with n buo- paitfailaily commocly in cncneclivt (iwK to- 
phillc bomojcaewa mnterial in whxh per inoei. GeUtEnom a purdy a de*mpdre tmo 
hapi only a few groap* of cardooma cdb are stHI refen m g to the ■nnilant> o< the mter^ to ftk 
reoofnliable. From adjacent ttiucturc* ha -Ing tin, but does not denote a specific lubatancc. \ft 
adenocardDonialons pcrtioci one gains the Ewing, cootra^ to this, stated that tmc nrada 
Imprttcon that pe r h a ps tha eridently accreted Is found chledy In counectire dmion, 

material has led to an atn^} and the eventual pacudemnan In epJihcJJa] growth. From the fc«- 
destruction of the tumor ceDs. In ocher words, going It Is (dear that the more correct (ma Icr 
the roudn mhich originally had been secreted In these tumors b mnonoos eatrirrfTta, shfch 
the tumor ceDs had subaequentJy caused ibefr Dcnwnrbtnre »D1 be stri^ adhered ta 
daappcaraoce. Ajq»rently because of the In- An opportunity presented Itsell to study ir\ 
tnguing asaumptwn of a seeming seli-deatructloD era] Instances of nnidooos cardnoina. SorgioJ 
of cancer cells, tha Upe of cardnoma waa early sp e cim ens and autopsy naterbl from fatxou 
recognlxed as a separate variety of caranocna, wbo had died frotn thb carmocna acre araibUr 
espemaHy In the breast. As early as Inrcsi^ Partlcubrl} because of the btter and bemuse h 
gators cianified thb cancer of the breut as an was socn realised that shat was thought to em- 
etpecialh ben:^ form fidoopalh because of the stltute one gr o up of tumors in retlU> axcDsted of 
cutKeptkm of the destruetke of tin tumor cells bv se\'enJ types of arcbonas, It was thcoght of la- 
theii own secreikaa. tmst u> report the results of thb study 

ThoD^ this cardooma eadv was recognised aa A easplele rrww of ihbsubjectdoesaotseea 
a ipednl type until recefitlj relatively few sttxixa oecesaary GcMhlclter recmtly rrdned b 
have bees crDdertahen of mociBoas cardnoma of detaD the araHahle data. It may be of btnett. 
the breast The more recesl Interest b thb Iw wctq to mendcc that ai rariy as iSjs son 
efldtt mi) perhaps be traced to the studies of 1^53 Lebert, Larrrv and Roblnacn bad ttoded 
Cbealle a:^ Cntln who showed that iducidoqs nrodsoos taidnomas and stressed the tkre 
d ege u er a tpo m brenst caraootnas b more com growth of these cancers- Later coxloosiy ewn^ 
moc ilvw b generally suppoacd and emphasbed the interest In these tumors cutmioatri b w 
that the presence of gebtlnous degeneallaa in purely iheoretJcaJ eprestion as to ubethcr the 
tumors docs not necessarily imply a low nmemous, (x as It was called— calkrid materiil. 


de gr ee of maDgnancy as was geoeraIl\ supposed, took Its origin Irom the cpitielbl ceDs re frren t^ 
TT* nomenoaUire of these tunKirs b comusing conneettre tbsue frameaoefc. E m among the 
The terms coflokl, gebtiDOCs, mooil, raoanous, earberinvestigatori there aeres lew abodoub^ 
and myiomatoos are used mdbcjiinlnalelv It the entlrciy benign cmiae of these breast rerrl- 
seems that since modn b the product of epflbella] nomaa. Gaabe, 190S, remarked that octaskra^ 
ceOa the onlv correct term to designate these the modnreis cardnoma may lose Its ™«dco 
tumors b nroanous, because these tumors are charactabtks, Iti crib may take co a high degree 

S lthribl In nature and c\-ideooe of secretkB b of anapbib and the tumor may revert J 
ten fiodceable In the mdhTdual tumor crib, dnocnacf the usual type. But Sbepterd, 19^ 
Karmer emphasbed the corrcclncas of the term emphasbed that gebtinous cartanoms cf 
moanocs cardnoma. Furtlwnaore, the stamlc* breast b of low maligiiancy and b easily cured ^ 
reaction IS more characteristic of muon Accord- radieaJ esdsion bat If nmirrtnce tales ptacr ^ 
bg to Karsoer the term coDcad b used be- progn o ab b bad because of the Imbtence c* w 
cause of the brown color and grfaunous coesb- growth. 

tenet Ccflotd ihoald be reseriTd for tumori Cbettle and Cutler 1931 reported 10 tosta^ 

oftholhjToidglandaDdhypophyiisahkiisecrtle of mndnoui cardnoma of .^"7 

remarked upon the prmaUlTtg oplnJoo Inal lnB“ 
Citd fcy tnMi fro* tk» t B tUwrmhtnwr F«wt t|je Wti malbnant fewtn or a maramarr esr^ 

.< u- Si- u.™ ^ meUKMa occur hie, uid ill ite 

90 * 
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Fig I True mucinous cajcmoma Note the islands of 
tumor cells (There are no other types of tumorous struc 
tures) Iron hematoxylm-eosin preparation X37 

prognosis is more faA'orable They specifically 
mentioned that with few exceptions the concep- 
tion that this form of cancer may be highly malig- 
nant is not encountered in the literature Five of 
their 10 tumors were among the most malignant, 
they stated, that can be encountered in the breast 
Morphologically they were highly anaplastic and 
clinically their high degree of mahgnancy was 
demonstrated by prompt recurrence, widespread 
metastases, and rapid course Lee, Hauser, and 
Pack, 1934, stressed the rarity of mucmous carci- 
noma of the breast These mvestigators classified 
this carcmoma mto (a) primary mucmous carci- 
noma m which the mucmous features predomi- 
nate, (b) ordmary carcmoma with secondary 
mucmous degeneration In these latter mstances 
the mucmous degeneration may be recognized 
histologically only, whereas other portions may 
be highly malignant The latter group again is 
subdivided into “myxoid carcmoma” m which 
the mucmous changes arise by metaplasia in the 
connective tissue whereby the latter becomes 
“myxomatous,” and mto “mucoid caranoma,” 



Fig 3 Muanous carcinomatous features in duct caret 
noma Note the duct caranoma in the nght part of the 
picture Iron hematoxyhn preparation X51 



Fig 2 True mucmous carcmoma Note the islands of 
tumor cells not exhibitmg evidence of anaplasia, or mitotic 
figures Iron hematoxylm preparation XiSS 


a vanety m which the mucmous material origi- 
nates directly from the carcmoma cells It must 
be mentioned that this classification is made on 
presumptive evidence, smee the authors did not 
offer evidence for the dual origm of the mucmous 
material However, they refer to the observation 
of Ewing who described compact alveoli lymg in 
broad areas of a mucous stroma with no evidence 
of mucous degeneration of the epithelium, as supi- 
portmg the connective tissue origin of the muci- 
nous changes These authors also mentioned a 
mucinous type of tumor which has the structure 
of a papillary carcmoma 
Geschickter, 1938, classified these mammary 
cancers into two groups In one, the tumors con- 



Fig 4 Mucinous caremomatous features in duct carci 
noma Other parts of this tumor shou typical duct carci 
noma Note the islands of tumor cells and the absence of 
signet ring cells Iron hematoxylin preparation X135 
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Uin a ihioj tmulixmt jd througbout theu 
fubitaiKC and In the accood grocp the gclatotoas 
chanfc ts fouEbd id ooeor morcportknt, aodaoDd, 
deoM tame in Uie rrmaloder ci llte frowtii. It 
smns U»t GnKhkkter’i daoificatkn b alaioat 
identical with that ol Cbeade and Cutler and 
abo with that ol Lee. Hauser and Pa^ Among 
tboae cueen la whlca the imtdaoas changes pre 
domloate Gesehkiter hoaev'er forther men- 
timed a ahkh cootalna epitbetiw the 
basal ceQ Mrlet} Judging inn the rebtirelj 
benign daracter the epithelnun and Inn the 
Urge amount cd inachHUt sabtt&oce be bcUered 
that the prognoaU is umtfnalh inxid 
GiD«ipW and Schmenset 1939, abo atrceaed 
the ranty of these tumor*. Th^ described 3 in- 
uances of mo Unou s carrinotna of tbe breast m 




whidi themoanouschangesweTepartofamedal- 
laiy and of a dmrt cardnoma, respectnti) They 
stressed the pitsLiice of modnous materitl h 
adenooreliMunu of the breast, b btacjitk 
papIBai> cardooma dwrt, and tonhoos or 
cuwcuu. 

Emtnf 194 stated that, ai a rale aha e»- 
coos d^enmtloci orertiies a toaor ihSe s 
nfld bcrease b sbe may follow tbe tiunor hn 
reached the aaoe of u cefhilax acthdty and lu 
nahgiEancy b rcdoced. H stressed that oidcoU 
ca jdi B jaa it a rtlativ-dy benign fonn of tanctr 

U may be imUmen in t mn ectkei dai 
there hs “e also been obserr t d b cur kboatorr 
a crumber of taxHncizcos of the breast b whlcn 
the cconml t tissue stmzna was spread bj an 
ed«na-bkt material, •cmetnaes resembhag ■*- 
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cm These changes obviously mvolvmg the con- 
nective tissue stroma, not related to the carci- 
noma, do not form part of this study These are 
merely mentioned here because of Ewmg’s state- 
ment that there are evidently two types of gela- 
tmous carcmoma, one m which the mucmous 
changes have mvolved and partly ongmated in 
the fat tissue and stroma, and one m which the 
alveoh are filled with mucus 

This study is based on the postmortem exami- 
nation of 2 patients who had died from widespread 
mucinous carcmoma of the breast, and on the 
exammation of 7 breasts which had been removed 
for cancer which on histological exammation also 
proved to be mucmous in diaracter In some m- 
stances sections of the whole breast or large por- 
tions of the breast were cut accordmg to Cheatle’s 
method In other instances serial sections of the 
tumors and surrounding structures were made 
The sections were stamed with Delafield’s hema- 
toxylm and eosm or with Weigert’s iron hema- 
toxyhn Elastic stams (orcem) and the van 
Gieson stam were employed when deemed neces- 
sary Also the mucicanmne stam for the presence 
of mucm was used 

It is not mtended to give detailed clmical his- 
tones, and only essentials which seem important 
will be mentioned m connection with the patho- 
logical lesions encountered 

After all tumors had been exammed, it seemed 
clear that the term “mucmous carcmoma” was 
rather broad and that undoubtedly vanous types 
of so called mucmous carcmoma existed TTiese 
tumors have been grouped and will be discussed 
accordmgly 

True mucinous carcinoma Of this type only 
one mstance was observed ^ Here large mucmous 
areas which apparently formed the bulk of the 
tumor were encountered The outstandmg gross 
changes were large, circumscnbed, pale yellow 
areas which were of semifluctuant consistency 
and which were separated from one another by 
thin strands of fibrous tissue Histologically most 
of the fields consisted of a pale bluish stammg 
matenal often encased by a thm membrane, ap- 
parently the wall of a cyst Hardly any cellular 
elements were seen and only occasionallj' epi- 
thehal cells wuth vesicular nuclei and basophihc 
cj toplasm were encountered, smgly or clustered 
m small groups wuthout any particular arrange- 
ment As Lee, Hauser, and Pack expressed it, the 
cells were often “isolated in a sea of mucus” 
These cells showed no evidence of anaplasia and 
mitoticfigures were rarely encountered The Ijmiph 
nodes were not mvolved The patient was about 

am Indebted to Dr Paul Klemperer for this tumor 
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50 years of age A radical breast resection was 
performed and the patient is m perfect health 7 
years after the operation 

This tumor corresponds m every detail to the 
ongmal descnption of mucmous carcinoma, and 
there seems to be no need of a more detailed 
descnption This is the type which led to the 
conception of the bemgnity of these tumors It 
very hkely is an adenocaremoma ansmg from the 
acmi of the breast The outstandmg histological 
findin gs are the presence of the mucmous matenal 
with very few cellular elements and the absence 
of other mali gnant epithehal structures 

Mucinous carcinomatous features in duct carci- 
noma This IS perhaps the most common type of 
so called mucmous carcmoma and most of the 
reported tumors fall mto this group At least 7 of 
the 10 tumors reported by Cheatle and Cutler 
come under this classification Of the 7 tumors 
removed surgically m this senes, 5 must be desig- 
nated as duct carcmoma with mucmous features 
Grossly these tumors may or may not be char- 
actenstic of mucmous caremomas, though 4 of 
these s showed large, yellowish, semifluctuant 
regions similar to those seen m true mucmous car- 
emomas But often, adjacent to these regions or 
sometimes m the middle of obviously mucmous 
areas, were firmer, grayish-pmk, seemmgly well 
circumscnbed portions of tumor revealing bnght 
yellow streaks The extent of these two portions 
of which the tumor consisted vaned considerably 
The histological sections showed a mixture of 
typical duct caremomatous structures and muci- 
nous carcmoma Large tumor cells with varymg 
amounts of cytoplasm often filled small or larger 
ducts Atypical mitotic figures were common and 
anaplasia was marked Often groups of these cells 
were observed, more or less isolated and mfiltrat- 
mg the surroundmg breast structures In addi- 
tion many cysts and dilated ducts were encoun- 
tered, filled with a lightly stamed basophilic mate- 
nal m which were groups of cells or isolated cells 
These cells showed characteristics s imil ar to those 
just desenbed Often, however, the nuclei were 
absent and nutoticfigureswere rarely encountered 
Often withm the cyst and withm the mucmous 
material there were outhnes of, or even well pre- 
sented, mmute vessels and capiUanes, though the 
tumor cells which must have been there before 
could not be made out Sometimes the walls of 
these mmute vessels were broken and manj red 
blood corpuscles were seen within the cysts It 
is of mterest that m one of these tumors an mtra- 
cj’stic papilloma and m another an mtracjstic 
papillaiyt carcmoma were also present It should 
be stressed here that the latter is met with not 
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l-lf 5. SciKt rtai ctS mdDoa amnoeia. Note 
■bvidutr* « typiol »%u *t nix tenor refk. Ixo* bon 
tmjllo rr^xntloD. X-M 

txin t thipy, traul cent gd tlinragiioat tbdr 
•cbMince uid in tlie >Kopd (rcpop the gefaiUooo 
change b fotuxl iq ooeor taoreponkeu, aodtoOd 
dmie taeae In the remainder 0/ the growth It 
■e emi that GodildLter’* ckHiihcitJOD U aimoM 
tdectkal with that ol CbetUe aetd Catler and 
abo with that of Lee fTamer and Pack. Among 
those cancan in whkh the muciDous changca pre 
docnlaate Geacbxkter bo a e t e r further &»• 
tioeed a tjpe which contains epithebum of the 
basal cell >'ariety Judging from the raUtlra^ 
beniga cbancter of the q3 tbdhzm and ftetn the 
large amoonl of mndnoos nhstance he behe\'ed 
that the progDous ts antwally good 
GQletpte at>d SchmetnCT 1939 abo streavd 
the rantv of tbeae tumora. Tlry deioibed 3 h>* 
nances of modDou cardnoma of the breast in 




Fla 6 . Flxsct rtof ctQ ■ ■jclw iat cuttacn V* ih 
*biwt risf cdb nkbahratarttnctmi. ImbnUo} 
Hd prrpantiso Xt 4 l 

which the nmaoooscbangrsvsepartofanvdal- 
bry and of a (hxt cardnoma, respeeth cly Ther 
stresed the pres ence of nradneos rastfAl b 
adecocarrinomas of the breast, in intrtcvitJc 
papd^ar^ cardnoma, duct, and airTboos car 
dnrama. 

Eahrg, 1940 staled that ai a nle when nn- 
cous degmmtkc overtakes a tocnor while a 
rapid increase in sue mav follow the turner hai 
reached the tone of Its cdbtai aetidly and hs 
maliEnancy a reduced. He streswd that mn aad 
caRUKiita b a rebthdv beoin fona of eanerr 
It sia> be mntiooed in ths cocLnectkxi that 
thm have abo been observed in oor hboiaterr 
a iraiiibrf of audsomaj of the breast In whicn 
the oonnectire tbsue nroma was spread bj an 
edema 4 ike malemi semetbnes rcsetobllog me 
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velvety, broadly attached tumor which consisted 
of a large number of well cucumscnbed, small or 
mmute excrescences These were covered and 
separated from one another by mucmous mate- 
rial Histologically the tumor consisted of round, 
oval and, more often, spmdle shaped epithelial 
cells resembling transitional cells of the urmary 
tract, and an insigmficant, thm, connective tissue 
stalk These cells were covered by a mucmous 
material and much of this was also present be- 
tween groups of these cells The wall of the cyst 
was well preserved Because of the spmdle shaped 
cells the tumor could be classified as a transitional 
type of mtracystic papilloma (Saphir and Parker) 
Geschickter apparently drew attention to this 
type of tumor, to which he referred as gelatmous 
carcmoma contammg epithehum of the basal ceU 
type He stated that judgmg from the relatively 
benign character of the epithelium and from the 
large amount of mucoid substance, the prognosis 
in these growths should be unusually good 

EVALUATION 

It has been shown that the tumors classed as 
muanous carcmoma of the breast are not one 
entity but apparently consist of vanous forms of 
tumors of the breast, four of which have been 
described The true mucmous carcmoma, ongi- 
nally described as colloid or gelatmiform carci- 
noma IS said to be of low grade mahgnancy Only 
if sections through the whole breast or senal sec- 
tions show no other types of malignant structures, 
may such a tumor be designated as true mucmous 
carcmoma This form, however, seems the rarest 
Not a single such instance was observed m this 
laboratory among over 700 cancers of the breast, 
the tumor described here having been received 
from another laboratory Because of the insuffi- 
cient material httle can be said as to the ongin of 
this tj'pe of cancer It is probable that this tumor 
arises from the acmi This is apparent because of 
the histological findmg of many small acrm and 
the absence of duct structures which are so com- 
mon in other forms of mucinous caranoma of the 
breast It is interestmg to note that Geschickter 
described three tumors which microscopically are 
indistinguishable from basal cell cancer of the 
adenocystic type, such as is found m the parotid 
gland A portion of the growth actually may 
resemble benign mixed tumors of the paroUd 
gland He believed that typical mucoid cancer of 
the mammarj gland may ongmate as a form of 
adenoc>'stic basal cell cancer It seems quite pos- 
; siblc that these tumors may be x ery early forms of 
ijg true mucinous caranomas of the breast Perhaps 
’ the adenocystic structures descnbed b> Geschick- 


ter may constitute acmi of the breast filled with 
mucm The similanty of these early tumors to 
the adenocystic basal cell carcmoma is mterest- 
ing because of the comparative bemgnity of these 
tumors and of the true mucinous carcinomas of 
the breast. 

As mentioned before, the duct carcmoma of the 
breast with mucmous features is undoubtedly the 
most frequently encountered type of so called 
mucinous caranoma It seems that the mucmous 
changes are purely secondary, the underlymg 
tumor bemg a duct carcmoma In contradistmc- 
tion to the third form, this vanety shows the 
secreted mucm outside the tumor cells The 
tumor cells are apparently soon destroyed and 
signet cells are not found It is obvious that the 
degree of malignancy does not depend upon the 
presence or the amount of mucm but upon the 
unchanged duct carcinomatous structures 

Intracystic papilloma or mtracystic papillary 
carcmoma are often found in these tumors, not 
only m this senes but often m the tumors de- 
scnbed m the hterature Though this findmg 
offers some mterestmg speculation m regard to a 
possible relation of duct carcmoma and mucmous 
changes, to mtracystic papdloma, this and other 
studies have not disclosed any relationship It 
seems most likely that the simultaneous occur- 
rence of these lesions is purely comadental 

The signet nng cell vanety is perhaps the most 
mterestmg and the two autopsy findmgs recall 
Cheatle and CutleEs statement that some of the 
mucmous carcinomas are among the most mahg- 
nant tumors encountered in the breast The w ide- 
spread metastases m both autopsied cases, the 
rapid recurrence m the first, and the fact that 
when the second patient was seen, operation was 
too late because of the widespread metastases, m- 
dicates the high mahgnancy of these tumors In 
both patients the ovanes were involved and 
studded with signet shaped tumor cells It must 
be emphasized, of course, that m neither of the 
patients was a primary malignant tumor encoun- 
tered m the gastro-mtestmal tract, though 
metastatic tumors were found in the wall of the 
small mtestme m the second patient This sug- 
gests, perhaps, a peculiar affimty of these signet 
shaped tumor cells for the ovanes as seen m car- 
anoma of the stomach with signet nng cells — 
metastases to the oxanes (Krukenberg’s tumor) 
On the other hand, howexer, it is mterestmg to 
note that one patient whose breast w as radically 
remox'ed for eradication of such a tumor is appar- 
ently well, four years postoperatively 

This xanety of mucmous carcmoma is also 
found m combinations xvith duct carcinoma 
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rmrely in ouUpotcn duct cirdoocoti. Thefonner 

E robably 1> a cnlocidentAi findliiK aod migbt Dot 
iTt bro dfacorrmi had not lie entire bremst 
been examined. 

Aa raenllooed previousJj "mucinoDi featnrea 
in duct carctnocnas amatJtate the ma5t cneomoo 
form of ao called mudooui candooma. In theae 
tomon the presence of nmctn is apparently’ in. 
ddental ana the tmoor foOows, as a mle, the 
tounc cf a dnct cartaDcma. Tbcae tumon appar 
enti bekatf to tboae mndoons carcinoGiaa odd. 
ceniing whldi Ewing remarked that the^ loay 
prove highly malignanL This he eiplaiocd by 
the distenlhin of time ^taces by the tnacas stblcD 
dtstentioa nppoacdlyfadlitates iIk dttsanioatkn 
of the mrviii’i^ cells. 

5 fsd nag cA nacianu coruMM This type 
of cartioocDa cocsisU predocakiaatiy of tecretiot 
ttuDor ceUi. So mnch aecretkio b retaloed trlthla 
the that they afsoroe ligoet nng ihapca. 
Three au(± tunnrs were encoantefed. Ooe of 
these was a aorfrcai spednten and the t othen 
vere foand at poctzoortem mnunatitei. The sur 
licaUy reiaoved taraor was foccod bawath the 
dppie and coniteed of a rather firm, Q] defined 
WMM BMUUTfng 4 centimeten In freateat Hbn^ 
iloo. The oip^ was oot find. On aeetlco the 
r u m iM - ns ftayish-while but showed a few yrl 
loabb gtoteuag and bdfiog areas. In the 
retoainder of the breast fod of fibrosis sod qrvts 
were ieco(pLmd. With the exceptioo of there gU*- 
trning areas there was nothing ooled from which 
the muanoos characto’ of the tumor might hare 
been inferred. Hatologjcallj the lonax coosltted 
mainly of well drcumscribe^ fod of epitheiial ceOs 
which showed dlber a lightly staloed basophILc 
cytoplasm with nadd silmted at the base oJ the 
cells whkh often assomed the ty pical ttgoet ring 
fonni. Often the cytoplasm in the sections aeemed 
dear only the cell membranes and the crescent 
shaped Ducid being recognisable In other fields 
pn«n or larEer cystic stcuctines coold be noted 
filled with a basophUic matenal and relatively few 
epithelial ccQs. However instead of chnnps of 
rpilhelial ctBs with dear cut, roand cndei and 
hw^hiHr cytoplasm as seen m the true tnodnoos 
tire ceQs upended la the cystic 
itructnies here were sigtpei sbiped and bad dear 
cytoplasm. These cells were also often seen sso- 
lateofrcm dncu or adm, in -ading the stroma. 
Senal tectkea ol the breast, howner also showed 
ducts whjchweix crowded with lomor ccQs wiilcb 
other were opscal of duct caidncena celis with 
many anapUrtre cells and nnincrc«s atypical 
mltooc figures ox showed trauiilloo to signK nng 
cells as described. Socre fidds showed duel caro- 


no^toosstroclnna and adjoining tlwre tfr^ 

latlons of signet ring cells. Hetastisei to the 
aafllaxT lymph oodcs consisted cnly of the shnn 
ah^ tumoc ceOa. The padent, a 55 ycar^ 
white fe m a le, had uotrf the tumor cs^'^a ihret 
time before consulting the physidan. A 
nasitttcciy was performed, not foOerwed by 

radiation treatment and the patient, after syua. 

isapparently wcB. 

A simil a r tumor was foond b the s 
who came to antop^ In the first ^ w 

year old white fnrwiV, a radical breast anmets- 
tioa had been performed 4 mooths befaetath. 
The autopay irvcaled a local reonTtiw tad 
roetastascs to the iifTii um , mediastinal tyugih 
Dodfs, perflooran, Ingiiial lymph iwW Iher 
and b«^ ovaries. As a natter of fact, both 
ovanes were so markedly eQiar|^— nemhg 
about IS centimetm b greatest ahnensioB— tkst 
at firit they were thou^t to be the seat ct po- 
maiy soGd tumon. Ti^ tsnun h bt oi o ii cs Bi' 
ccerfsted prbcfpaily of sUgfaUy basnphiHc criU 
vfth fiattened, ereaceot shaped aodei lihen the 
pmiwaly Temoved breast tumor was raiBbed, 
aoselhne later U prenad to be histotogicallj’ t 
duct card noma with iranstioos to the nsoia 
aeaetbg egnet shaped ceOs Just deaeribed. Is 
the aecuu autopsy the twnw vas bund b the 
left breast cf a 49 year old coicaed fcoaie. It 
measered 4 by y ty 5 cestlmeters b potest <& 
mmakns, was of a rather firm censotner but 
was not noticed by the patnt nntll sbort^ be* 
fore she entered hospital, where she (bed be- 
fore treatment could be msUtuted. The uuw 
revealed metaitases b the arfllarv lymph oodet, 
pirara, bngs, pcricnrdinni, perlloocum, btes- 
tbal wall rrtroperitcoeal lyrn^ nodes, supo- 
reual gbridi, trrascs, and fjdnal cebssa. Hedo- 
logkally the breast tumor consisted rrablr cf 
ai^t rbg crib efiher arranged b JTWff 
n^y brvadinc tire anrroimlmg strcca. How 

ever serial secllocs also revealed 00 tspokeu doct 

carcLocsiMlous structures. ITre metastascs, iww 
srer consisted oofy of the signet nng ctDs. 

latracyttk f^pvUma. mti reurfaewi 
Only osre such lamor was observed. This was 
foo^ b a 47 yesw oW wcenau who had a small 
tumor m the left breast whfch tnddenly betasse 
enlarged, at which time a bemotxhagfc diKhaije 
from the nipple was iwted. Grossly the tomor 
coosisted of a cyst nreasunng abreil 4 c»ttonen 
Jn greatest dimension, which was fiDed • 
bernorrbagic and nnrdnocs materdl b wfaict 
anafl, yeDowkh piect* of soft, graaohi tfawW 
were found iooselj btennfaried The 
of the cyrt pr es ented a rather soft and friahlc, 
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velvety, broadly attached tumor which consisted 
of a large number of well curcumscnbed, small or 
mmute excrescences These were covered and 
separated from one another by mucinous mate- 
rial Histologically the tumor consisted of round, 
oval and, more often, spmdie shaped epithelial 
cells resembhng transitional cells of the urmary 
tract, and an msigmficant, thm, connective tissue 
stalk. These cells were covered by a mucmous 
material and much of this was also present be- 
tween groups of these cells The wall of the cyst 
was well preserved Because of the spmdie shaped 
cells the tumor could be classified as a transitional 
type of mtracystic papilloma (Saphir and Parker) 
Geschickter apparently drew attention to this 
type of tumor, to which he referred as gelatmous 
carcmoma contaimng epithehum of the basal cell 
type He stated that judgmg from the relatively 
benign character of the epithehum and from the 
large amount of mucoid substance, the prognosis 
in these growths should be unusually good 

EVAXTTATION 

It has been shown that the tumors classed as 
mucmous carcmoma of the breast are not one 
entity but apparently consist of various forms of 
tumors of the breast, four of which have been 
described The true mucmous carcmoma, ongi- 
nally described as colloid or gelatiniform carci- 
noma IS said to be of low grade mahgnancy Only 
if sections through the whole breast or serial sec- 
tions show no other types of mahgnant structures, 
may such a tumor be designated as true mucmous 
carcinoma This form, however, seems the rarest 
Not a smgle such instance was observed m thi s 
laboratory among over 700 cancers of the breast, 
the tumor described here having been received 
from another laboratory Because of the insuffi- 
cient material httle can be said as to the ongm of 
this type of cancer It is probable that this tumor 
arises from the acmi This is apparent because of 
the histological findmg of many small acmi and 
the absence of duct structures which are so com- 
mon m other forms of mucmous carcmoma of the 
breast It is mterestmg to note that Geschickter 
described three tumors which microscopically are 
indistinguishable from basal cell cancer of the 
adenocystic type, such as is found m the parotid 
gland A portion of the growth actually may 
resemble benign mixed tumors of the parotid 
gland He believed that typical mucoid cancer of 
the mammary gland may originate as a form of 
adenoc3'stic bas^ cell cancer It seems quite pos- 
sible that these tumors may be very early forms of 
true mucmous carcmomas of the breast Perhaps 
the adenocj stic structures descnbed by Geschick- 
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ter may constitute acmi of the breast filled with 
mucm The similarity of these early tumors to 
the adenocystic basal cell carcmoma is mterest- 
mg because of the comparative bemgnity of these 
tumors and of the true mucinous carcmomas of 
the breast 

As menboned before, the duct carcmoma of the 
breast with mucinous features is undoubtedly the 
most frequently encountered type of so called 
mucinous carcmoma It seems that the mucmous 
changes are purely secondary, the underlymg 
tumor bemg a duct carcmoma In contradistmc- 
tion to the third form, this vanety shows the 
secreted mucm outside the tumor cells The 
tumor cells are apparently soon destroyed and 
signet cells are not found It is obvious that the 
degree of mahgnancy does not depend upon the 
presence or the amount of mucm but upon the 
unchanged duct carcmomatous structures 

Intracystic papilloma or mtracystic papiUary 
carcmoma are often found m these tumors, not 
only m this senes but often m the tumors de- 
scnbed m the hterature Though this findmg 
offers some mterestmg speculation m regard to a 
possible relation of duct carcmoma and mucmous 
changes, to mtracystic papilloma, this and other 
studies have not disclosed any relationship It 
seems most likely that the simultaneous occur- 
rence of these lesions is purely comcidental 

The signet rmg cell variety is perhaps the most 
mterestmg and the two autopsy findmgs recall 
Cheatle and Cutler’s statement that some of the 
mucmous carcmomas are among the most malig- 
nant tumors encountered m the breast The wide- 
spread metastases m both autopsied cases, the 
rapid recurrence m the first, and the fact that 
when the second patient was seen, operation was 
too late because of the widespread metastases, m- 
dicates the high mahgnancy of these tumors In 
both patients the ovaries were mvolved and 
studded with signet shaped tumor cells It must 
be emphasized, of course, that m neither of the 
patients was a pnmary malignant tumor encoun- 
tered m the gastro-mtestmal tract, though 
metastatic tumors were found m the wall of the 
small mtestme m the second patient This sug- 
gests, perhaps, a pecuhar affimty of these signet 
shaped tumor ceUs for the ovanes as seen m car- 
cmoma of the stomach with signet rmg cells — 
metastases to the ovanes (Knikenberg’s tumor) 
On the other hand, however, it is mterestmg to 
note that one patient whose breast was radically 
removed for eradication of such a tumor is appar- 
ently well, four years postoperatively 

This vanety of mucmous carcmoma is also 
found m combinations with duct carcmoma 
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Hcywerci vbenu In lire ilfoet cell Twiety tire 
indh'idujJ tnmor remain Intact, 

bat kae their cppcectkini iHth the du^ itrac 
tnro, nn-ado diffudy the ■arroaodnif hreut and 
pTodnce vhkspnad cretuUao, b tire •eawd 
vmrirtj here dcacrtbed, the Koetbs tuaret ttfli 
are appaieoUy d otru^ ed and only the doct car 
anoma cell* are reapocuible for w behtTior of 
the tumor It may m mentloDed b thb cooncc 
tkm that GIDespre and SchnrefaKT deaczibed b 
one ot their three tomon acattered eptthcUal eb- 
nreots Kparated by a loose (trocna filled irith 
nttdn. Tbere were soUd nest* of or definite 
gland formatloos. Some of the ceilj cootahred 
ttansparent droplet*. Others vere dkUmdedvhh 
moeboo* matea^ which ptahed the ntit^ ail^ 
caoebg a i%Dct rbf amearmnoe. 

The btracjitk popfllacta with mocioom la 
tuns is apparently not a mal^nant tumor hot 
probablr b^ees a* the traurtloaii cell papfl* 
lama (Mphir and Parker) The benlgBity’ of 
theie toman waj Indicated by Geachkkter srbo 
stated that 19 of hi* 15 patlata ihowinf tlu* 
tnmoc vert traced. With tire oxe ptfao of 5 drlM 
fran other caoaes, all s un n td the 5 year perred. 

mcaai 

'Hds study reveals that aradDeus eardnocna of 
the breast a not a sbgk entity but can be ebsri- 
fied bto at least four definite types of tumora. 
The tnt iwsnaeKi conttsU of dact or 

cystic itmctmes filled with mneb oos materiai b 
which S^oop* of or boUted, tnmor ceQi may stQl 
be recocolxabb here and there. Tbere are no 
other stmetnres nre«aL This b appar 

eotly a tare rnnw nhka dbkaBy b rdatirriy 
bcn^pi. The odginal anceptioo of the benlcnt^ 
of these tnmon nmst be traced to thb Tukty of 
nmdnoai cardoona of the breast- The daef car 
(tntwts r»rA aurchww ftatvra b the moat cnon- 
iDoo type. Arens sfanfiar to those seen b true 
rTrfrWTntS aTC In tfTTTlhietg d with (bct 
caronomatocs slnictarea. SotaetiiDei, bowci-w. 

latter portions arc seen only after sections of 
the wb^ breast bare been r Tam tried. These 
tnmon ate )\ist at tnafignant aa cbtple doct car 


e boTT ta a The r/rad rby ceO Kaeimai unii^m4 
b cfa a r act r rfied bbtoioricany bv weD ptoemd 

mndn seoetint cd b irith bamphflfc « <tix cyto- 

plaim and crejcent shaped, co e pp e u a uj nodd 
■heated at the base of the ceUa tllrerw hi tb 
two loraac groop* the seoetb* cefli tie sexn 
dertroyed, dbappear and brje spam filfcd alii 
rouefn renab, m the third t foup the slgiret ting 
Umcr ecQs Temab btact £00 they becccoe bv 
latcd frtm docts and adnl, bmde the itreena and 
may prodnee the moat wldantad loetistan, 
pimloiltriy b the oraiie*. Taotifh dnet mro- 
ncanatoos stnctifles may abo be pres ent bi thh 
variety the metaitsses corubt nosliy of dpet 
rag liiapcd cancel ctOs. Thb t m nr j a Tcnrded 
as highJ) maJrgnant. Two patimt* died fran 
wide^etad metastases soon after the deteetke cf 
the p r ima ry tunor Tet care patient b afire 4 
yean after operatksi. The looith variety nay be 
designaied u imirtcyitk fcHUtmi nth nmwsi 
faJura Thb b a rebtlvely rare, pofunangnaat 
tuner 
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THE ACCURACY OF ROENTGEN ESTIMATES OF PELVIC 

AND FETAL DIAMETERS 

A LOUIS DIPPEL, M D , F A C S , and E DELFS, M D , Baltimore, Maryland 


M odern roentgen pelvimetry and 
fetometry have been extensively 
developed durmg the past 6 years 
As a result, they have been utilized 
by many hospitals and teachmg mstitutions, m 
some, routmely in every pnmigravida and m 
every multipara with a previous history of diffi- 
cult labor or dehvery, and m others, only m se- 
lected cases, such cases being chosen for roentgen 
study after careful external and mtemal climcal 
mensuration and palpation There are stiU, how- 
ever, many obstetnaans who do not utibze this 
valuable chmcal aid In some localities the num- 
ber of defimtely contracted pelves is relatively so 
small that roentgen pelvimetry is not often neces- 
sary and, under these circumstances, no urgent 
need is felt for the information obtamed from 
roentgen pelvimetry and fetometry Further- 
more, there are many obstetricians who have not 
been convmced of the precision of these roentgen 
procedures It cannot be said that these clini- 
cians refuse to be convmced, but rather that those 
of us working m the field of obstetncal roentgen- 
ography have not placed sufficient importance 
upon the precision of our various techniques and 
have not emphasized the range of probable error 
m each The mam purpose of this paper is to 
attempt to evaluate the precision of several com- 
monly employed roentgen methods of pielvunetry 
and fetometry 

The simplest tedmique, and the one most um- 
versally utilized m this country today, is the posi- 
tion method devised and perfected by Thoms 
(18—21), and modified by Torpm Walton’s 
method may be mcluded here, smce it depends 
upon essentially the same prmciples The accu- 
racy of the pelvic estimations from the inlet view, 
by these methods, is dependent solely upon the 
abihty of the clmician or the x-ray technician to 
locate the plane of the pelvic inlet from external 
bony landmarks As early as 1789, Baudelocque 
contended that the plane of the inlet lay m the 
plane located by the upper border of the symphy- 
sis pubis, antenorly, and the depression beneath 
the spme of the fifth lumbar vertebra, posteriorly 
It soon became evident to both anatomists and 

From the Department of Obstetacs Johns Hophms Um\ ersity 
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obstetncians that this was rarely the case, and 
roentgenologists have repeatedly shown that the 
postenor external landmark hes at a much lower 
level than the sacral promontory or even the pro- 
jection of the ihopectmeal hnes on the sacrum 
Accordingly, Thoms (21) has elevated the poste- 
nor external landmark until at present his tech- 
niaan marks the depression beneath the spme of 
the third lumbar vertebra Torpm uses as the 
postenor endpomt the space lymg between the 
spmous processes of the fourth and the fifth lumbar 
vertebrae 

It must not be forgotten that there is consider- 
able mdividual variation m pelves and that often 
the plane of the pelvic inlet will not be located 
precisely from even these currently employed 
bony landmarks However, Thoms (21) says 
that his “experiments with dned pelves have 
shown us that this postenor pomt may vary as 
much as 2 5 centimeters above or below the ideal 
situation, without measurably affectmg the men- 
suration as recorded on the fiilm ” Smce he 
measures to the nearest one-quarter of a centi- 
meter on the film, it follows that his maximum 
error should be ± 2 5 millimeters, provided the 
antenor external landmark is correctly located 
and the postenor one is selected not more than 
2 5 centimeters above or below the ideal location 
The error under these circumstances can be 
mathematically proved to be not m excess of ±21 
per cent The only means of determinmg the 
correctness by which these external landmarks 
are located is to observe the selected ones on the 
lateral film Thoms (21) suggests that this lateral 
film could be taken first and developed before 
selectmg the ideal location for the postenor ex- 
ternal landmark. This should remove all doubt 
concemmg the precision of the estimates made of 
the pelvis from its mlet view Our own expe- 
nence with the use of lead shot over the external 
landmarks, in 25 cases, has shown that such a 
step IS necessary if the plane of the pelvic mlet is 
to be closely enough approximated by the plane 
of the external landmarks to keep the error con- 
sistently below 5 per cent. However, apparently 
without this precautionary step, Schumann 
measured the anteropostenor and transverse 
diameters of the pelvic inlet m a group of women, 
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tance of the object below the x-ray tube (166 88 
cm ) 

From similar tnangles 

AB a b TH TP 
or, 10 ab 166 88 182 88 

solving, 166 88 ab'=i828 8 cm 
aboiopb cm 

But, 10 cm =100% of actual length of the object, 
and, 10 g 6 cm =iog 6% of actual length of the object, 
or o g6 cm. = 9 6% of actual length of the object 

Therefore, 9 6 per cent represents the amount of 
tnangular chstortion of a pelvic diameter m a 
lateral teleoroentgenogram Thus it is seen that 
pelvic or fetal estimates from teleoroentgeno- 
grams are overestimated by essentially 10 per 
cent under normal pelvic conditions Any hap- 
hazard position method, or even a rough guess at 
the object-film distance, would produce more 
accurate results Moreover, much bony detail is 
sacrificed m reducmg the amount of tnangular 
distortion by mcreasmg the tube-film distance 
AU stereoscopic methods may be considered 
together, for they differ only m the mstruments 
employed m workmg up the matenal These 
methods have the advantage over the position 
methods that they require no positionmg of the 
patient other than to show the pelvic diameters 
to best advantage, and their accuracy is not 
based upon the correct localization of external 
bony landmarks, nevertheless there are steps m 
procunng these roentgenograms which require 
precision For mstance, it is necessary to employ 
register or centenng markers, so that when these, 
m each pair of stereoscopic films, are accurately 
superimposed, the result obtamed is exactly the 
same as though both exposures had been made on 
a smgle negative This can be accomphshed with 
relative ease by addmg permanent or removable 
markers to the casette earner Another equally 
important precaution is to employ the precise 
tube-film and tube-shift distances which are call- 
ed for by the particular techmque bemg used 
Failure to observe the latter rule is probably the 
most common cause of techmeal errors m stereo- 
scopic pelvimetry 

The ideal means of avoidmg such errors would 
be the construction of a precise x-ray machme, 
such as the one m Hodges’ (10) laboratory, for not 
only have the tube-film and tube-shift distances 
been precisely calibrated, but they can not be 
altered If the techmcian then utilizes the total 
available tube-shift distances, there can be no 
question that these films are precise and estima- 
tions from them should be as nearly 100 per cent 
accurate as human error m mterpreting them will 
allow Unfortunately, no other x-ra> laboratory 
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Fig I Diagram indicatmg the distortion resulting from 
teleoroentgenography 

has produced a similar precision x-ray machme 
and all other mvesDgators have continued to 
utilize more or less non-precise x-ray machmes 
As a result, pracbcally all these others have m- 
serted into each pair of stereoscopic films, a radio- 
opaque marker of known length The position of 
this marker is immaterial, the only requirement 
bemg that it appear m each film and that its posi- 
tion remam unchanged until both of a pair of 
stereoscopic films have been obtamed The chief 
pomt of mterest hes m the attitude of various 
mvestigators toward this known marker 

Clifford (6, 7) measures the control markers m 
each pair of films and says that if the method 
has been executed properly, the maximum error 
should be o 2 centimeter, m other words, the max- 
imum technical error should be ± 2 o per cent, 
for the control markers are actually 10 centimeters 
long In those instances m which the techmeal 
error is greater, it has been customary at the 
Boston Lymg-In Hospital to repeat the procedure, 
or to mdicate that the results are not extremely 
rehable Clifford reports an accuracy of within 
3 millimeters m 97 per cent of the Class A film s, 
1 e , those m whidi there has been no fetal head 
movement between or dunng the stereoscopic ex- 
posures Smee the classification of his films de- 
pends upon the presence or absence of evidence of 
fetal head movement, the accuracy of estimates 
of the pelvic diameters should be equally as good 
as the fibres given, provided the endpomts are 
clearly visualized, for movement of the maternal 
pelvis between, or durmg, exposures is rare 
Johnson (13, 14) mserts a marker of known 
length mto his stereoscopic films, but apparently 
does not measure its images routmely with his 
stereoroentgenometer Since the basic prmciple 
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both at lap*rotacD> and Iran a roentgen inlet 
view made by Tboou tedmiquc and they came to 
the condnacip that the N’aijalkn in length of each 
dtn meter, as dc ten n t ned bj the two rrM^nt vu 
ctmstanuy loa than tx> mnUmeten. 

The ertent of error In the anteroposterior pel- 
vic diameters, as dctermlDed from the Thoms 
lateral rDentTcoogram should amount only to 
that due to nnman error in applying a caLper 
length to a distorted centimeter pha the 
probable error due to poor visnaliiatloQ of the 
endpoints of thoae dkmeterv This latter becomea 
a definite entity to be reckooed with when we 
deal whh dlameten ertendine to or from the lower 
margin of the i^mph^ats ponb the «:^Trw (i tne 
of the Isrhlal tnbeiwtles, which, eren with very 
good roentgen techniq«, are cdten not dearly 
outlined on the roentgenofram. Nercrtbelen, 
with accorate ^ the lead mler the 

prodoetkn of a true lateral v ie w of the pelvis, the 
preoBon by thh method shoold reach a reiy high 
degree of accuracy In sjmmetrical pehri, for the 
Intergiuteal fold in ail inch caae^robahly Uea In 
the B^ttal plane of the peMa. Tu same can be 
■aid ol the latetal roentgeoognm whkh b belitf 
developed by HadM (is) a^ m wbldx one-hafi 
the bitmthanteric diuxteter b oaed as the object 
fftm 

The aeoiricy of roentgm cabalnenetry by the 
poaltiOQ meth^ mestiooed Lsaves muA to be 
deaiteii The pt edse determlnatkaa of the do- 
caoce between the geogrtphioei center of the 
fetal bead, or bet wee n IM endpofntj of any fetal 
diameter and the film, Is the grat source of error 
Ilaltoo. how e ver has devia^ a nnlqae method 
of checaing the accuracy of tus ob)e^ fihn dk- 
tanca. Lad markers are fixed to the anterior 
and to one bteral wall of the abdomen, over what 
b bdieved to be the geographical center of the 
fetal bead, in each anteroposterior and lateral 
lew Both anteroposterior and lateral rooitfen- 
cgiams art t«tfn ^thout shlftiog the [imitlnn of 
the patient from the npilDe. If ue Image of the 
radlo-opscpH Darker appears at or near (he 
geographical center of the fetal bead , the p«t 
vkpusly recorded object-film distance can be rued 
and acemate estimatloDS of fetal bead cUameten 
anticqated. 

Balls TTw»tlvv^ ( -j) has gained coptldeiable 
popularity dnT4ng the post few years and affords 
the minimuiB of mathemabcal manipulation, Hb 
present cephalomcter (j) contn ts of a dckho- 
giaphlc dart with a movable bdkatlng mrmber 
whi± carries the cslculatioos from the raw data 
Immediately to the estimate of the length of the 
pelvic or fetal head diameter with one step 


Ihe est hn atko by the Ball method, of ih, 
object film distance of any pdric or fetal bad 
rflametcr appearing, foe Instscce, b the bt(n] 

view ia made from bony landnarks appeartns n 

the anteroposterior view and Indmki the me ef 
certain empni eb na. Thus, the object-film &. 
tance for the obstetrical conjugate dkriKtet b 
estimated b> measuring, on the tnlercpcsjfTfce 
film, the rit^iTKT b e twee n the symphysii pohb 
and a point on the greater trodinter to airf, 
roost be added tbe table top to film rlkiny,. 
The point on the greater troclpuiter b a TirkUe 

one and depends upon the tnbe-fihn dbtam used, 

being more hteraDr pfaoed with grester tahe- 
fibn distaoccs. BaO balevts that tbedrstancebe 
twecQ the poent on tbe mater trochanter and t^ 
lateral tnriact of the th^ itprasents the smoost 
of fnang nbr distortion the tatoal film He (j) 
has cccopared one-half tbe bitrochanterk cEsm- 
eter ai measured upon tbe patknL with tbe 
dUmeter obtained from bony landmarks, ard tai 
foord that these cemspood ao dosdy that be 
bc&TTS aibf traiy beny landmarks soSdentJy sc 
cTuale for practical puiposcs. Howrm in an 
carirr caenrounkation, be says that the pdric 
dametm are coosdered to be amiritr to vitha 
c men- Tbe mean drenjnfertnce of the fetal bead 
tt acouate to within i era. in the majoil^ cf 
cases and s csb in all cases,’' In a more lecot 
artk^ (i) be caododa that h general it aiy 
be —id ti^t there has Iwm a ms Am nii eotr of 
ro per orat in fetal head rohnne tod 5 per ceat 
In boear dkmeter measurementa 

From rimw to time, since Vamler’i week, in 
1900, one Investigator or another has redlsoiiaed 
t^ idea that thm is len distcctlcn of an object 
when rocntgenogiapbed at a tnbe-fiim dbtina cf 
fi feet »b»n at the more canmonlT anpkyed 
tnbe-film dhtances, and baa pauuusea that rueut 
gesograms with the fonner tefTinkrte lepm aat 
ar kjat Lg tf d radiography Buchner has recenllr 
otillaed this pro cedu re In obelctrics, tnt we do- 
aus tbe method cmly to Iniflcate tbe rdatirriy 
large radiographic distortion In tdecfoeatgenD- 
giami, and to show that they are odther icoi- 
late nor record prenatd findings wiiiwrt 

TTiJs can best be ibcnrn by simihr trfu)- 

fles, u foflows (Fig X ) 

Vi let FF represent the film, r the i-ray tube 

AB a. pelvic dtameter which for cenreniaw e 
measures 10 centimetes and Ur an 
object fitm Ht«t«nce of 16 ceutlmeteii, i e-t 
tiaw the normal bitrochanleric dkroeter T he s * 
represents tbe protection cf AB c n F F wta 
roentgenograph^ from a tnbe film Jiiti nn* i T> 
of 6 feet (18 jAS an.) aod Tff represenU tbe da- 
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tance of the object below the ^-ray tube (166 88 
cm ) 

Irom similar triangles 

AB ab m TV 
or, 10 ab 166 8S 182 88 

soUnng, 166 88 ab ^ 1S28 8 cm 
ab = io 96 cm 

But, 10 cm = 100% of actual length of the object, 
and, 10 96 cm >=>109 6% of actual length of the object, 
or o 96 cm = 9 6% of actual length of the object. 

Therefore, 9 6 per cent represents the amount of 
tnangular distortion of a pelvic diameter in a 
lateral teleoroentgenogram Thus it is seen tliat 
pelvic or fetal estimates from teleoroentgeno- 
grams are o\ erestimated by essentiallj 10 per 
cent under normal peh ic conditions Any hap- 
hazard position method, or even a rough guess at 
the object-film distance, would produce more 
accurate results Moreover, much bony detail is 
sacrificed m reduemg the amount of tnangular 
distortion by increasing the tube-film distance 
All stereoscopic methods may be considered 
together, for thej’ differ only in the instruments 
employed in workmg up the matenal These 
methods have the ad\antage over the position 
methods that they require no positioning of the 
patient other than to show the pelvic diameters 
to best advantage, and their accuracy is not 
based upon the correct localization of external 
bony landmarks, nevertheless there are steps m 
procunng these roentgenograms w'hich require 
precision For instance, it is necessary to employ 
register or centermg markers, so that when these, 
in each pair of stereoscopic films, are accurately 
supenmposed, the result obtained is exactly the 
same as though both exposures had been made on 
a smgle negative This can be accomplished with 
relative ease by adding permanent or remov'able 
markers to the casette earner Another equaUy 
important precaution is to employ the precise 
tube-film and tube-shift distances which are call- 
ed for by the particular technique being used 
Failure to observe the latter rule is probably the 
most common cause of technical errors m stereo- 
scopic pelvimetry 

The ideal means of avoidmg such errors would 
be the construction of a precise x-ray machine, 
such as the one in Hodges’ (10) laboratory, for not 
only have the tube-film and tube-shift distances 
been precisely calibrated, but they can not be 
altered If the technician then utilizes the total 
available tube-shift distances, there can be no 
quesUon that these films are precise and estima- 
tions from them should be as nearly 100 per cent 
accurate as human error m mterpretmg them will 
allow Unfortunately, no other x-ray laboratory 


T 



Fig I Diagram indicating the distortion resulting from 
tclcorocntgenograph> 

has produced a similar precision x-ray machine 
and all other investigators have continued to 
utilize more or less non-precise x-ray machines 
As a result, practically all these others have in- 
serted into each pair of stereoscopic films, a radio- 
opaque marker of known length The position of 
this marker is immatenal, the only requirement 
being that it appear m each film and that its posi- 
tion remain unchanged until both of a pair of 
stereoscopic films have been obtained The chief 
point of mterest lies m the attitude of various 
investigators toward this known marker 

Clifford (6, 7) measures the control markers in 
each pair of films and says that if the method 
has been executed properly, the maximum error 
should be o 2 centimeter, m other words, the max- 
imum technical error should be + 2 o per cent, 
for the control markers are actually 10 centimeters 
long In those instances in which the technical 
error is greater, it has been customary at the 
Boston Lymg-In Hospital to repeat the procedure, 
or to mdicate that the results are not extremely 
reliable Clifford reports an accuracy of within 
3 millimeters in 97 per cent of the Class A films, 
1 e , those m which there has been no fetal head 
movement between or dunng the stereoscopic ex- 
posures Smee the classification of his films de- 
pends upon the presence or absence of evidence of 
fetal head movement, the accuracy of estimates 
of the pelvic diameters should be equally as good 
as the figures given, provided the endpomts are 
clearly visualized, for movement of the maternal 
pelvis between, or dunng, exposures is rare 
Johnson (13, 14) mserts a marker of known 
length into his stereoscopic films, but apparently 
does not measure its images routmely with his 
stereoroentgenometer Smee the basic pnnciple 
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of tlgeoroentjcD cm e t i^ b touad, be doei Dot 
cDQikleT h to be of (Teat ImportaDCo to exublbh 
tbe teaumey of M» particoltr Uereoacopfc i imy 
ma chine, 

Altboogb CaldweQ and bb CD-worken aie 
pdmarDy Intertfted In pdvic merpboiogy wt 
find In ibe Moloy piecbwo atgeoa cop e fi 5 i6) 
not only a fccogiiitioo of technical error but abo 
the firtt trtlllzatko of h. Aitn loKtlog th^ 
anteropocterior fihna bto tbe pm bi qa •tereo- 
ecDw and before measuring tbe privic diaiMen 
wltn It, Moloy and Srrenaoci (t6) firtt 
the projected tmige of th knon if 

thb meanrcmeTit doci not cmnCHle with tbe 
known length of tbe maikcr, they after tbe pon- 
tfoQ of tbe optical tystem of the ctereoacope and 
remeason the unage of tbe known marker Thb 
procedore b cootfoued imtO tbe meaa ar ed length 
of tbe TTarkitr image ctAncidea with to known 
length. By tha p r oced u re, tbe projected Image 
of tbe pelrb theinid of necewity dopUcate pre- 
daelv the actoal tUe of tbe^rb. Noatatemrat 
on the accur acy of tbeti extimatei of peMc dfam- 
etera b owde, aLoce the aecoracy b eotlrely 
dependent np*!! the experieue of the obarrver 
with their itoeoacope and opoQ hb orlgioal ateno> 
•oopic tme. 

Dnruig the drrekrpeieQt of the techfliqoe for 
the roentgen pehdmetry and fetometry Undba at 
the Joiinf Hopkins Hospital, we reall^ tbe need 
of control marken of known bngth and aomc 
accotmung of tbe technical errort, for tbe araD- 
ahb X ray ma^dne was not predae. In each pair 
f it er eoacopic fitma, tbe estimated length of tbe 
known maiker was caloibted by the giapluc 
method of Hodges (lo, ii) The devbthn of 
tbb «wrnTtati» above or bel^ tbe known loigth 
of tbe markg wti cooskfered a poaHive or a 
negative technical enor and Us magnitude ex 
In tetna of perc e ntage of tbe known 
loigth of the maite At the lame time, we were 
Tw< erring tbe obstetncil contogate diameter cf 
tbe pdvb at the rime of each bparotoeny oa tbe 
icrvice. We noted, as was to be expected, that 
the tbe roentgen error tha more 

doaefy tbe roentgen estimate of tbe {barneter 
appnxtcbed tti actoal length, as measored at 
operation. We then reasoned that we bad been 
ertimaring the natme and tbe magnitode cf tbe 
CTTOf from the marker oftnown kngtb 
and that we shoold be aUe to correct all oor 
origfawJestimatca of pelvic diameters t tbeextent 
of thb technical error and produce otfmates of 
tbe pefvk: dkmeteii which were of eiaentiaBy lOo 
per cent accuracy Tbe following was the cenne 
of procedure 



B«t 95 of teckaiqwt^f tj oa. 

sod Mi^ scewn^ it on. 

Q»TTqjd ataifutemj fmjnyti j CW 

This procedure resulted In tbe corrected roent 
gen figure apprcachlug tbe actual length of tic 
pelvic diameter aomewWt more doady than tbe 
uocsnected figure, bat tbe corrected figure and 
tbe actuaJ of (be peMe diameter never 

colndded exactly However this procedore made 
It pcaafbfe for us to report In an earlier paper (!) 
an average roestgo) a crunr y b meas uf cig the 
obefetrkxl coejunte dhuseW of ± 1 6 mfiU' 
meters b sc patnu. Mceeover the tc dmfc al 
emr b each of these was never b exteas of ±5 
m ceoL A fortbo study of such cmipantire 
figtnes ibcnred that negaUTc tedmkaJ errcii re 
smted Is overesrimates of tbe pdric diaiDeten 
and poaitlve technical errors b underesthnstes, 
tbe extent of tbe o v e itstina te or ooderesthnate 
dependinc upou tbe magnitude of tbe tedmicxl 
enw 

The following mi them deal p ci xedui es show a 
nwni of calculating thw predte length of a pdrk 
diameter from the pair of stere o a co pfc films used 
for tbe mathematical okulatioDs ghm, le., 
films produced by a non<prrdtloQ x riy martilne 
and snowing a definite t>Tfntr»l error 

Tra* iMttk ksovu mter-ki (oKyi laftk 
nfSiaa tsclar) 

vaBaUc ^ m * , y 
aul, Hfrisf, F »o.74, i t-, is* i.iM-rwrriia taJM 

ippbed ts tk* Img* ^ tlw ksovx Dwiw 
jhs tl>« tree Itxfts •< list raaitir «■ 


SoMb*. E- 09,1 U«tptihUttb«ilCTi 

pairoffihria tetil tant-itlh W aacww***" 
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instead of 10 16 cm We assume that essentially 
the correct tube-film distance, 9144 cm, was 
used, since it is more easily measur^ with pre- 
cision on the i-ray machine than the tube shift 
distance and smce errors in tube film distance do 
not produce as great techmcal errors as do errors 
m total tube shift distance. 

Then, solvmg for the true length of the obstetrical con- 
jugate 

as above, 

Substitutmg, 

Solvmg, F =0 786 (correction factor for the obstet- 
rical conjugate images obtained from the actually 
employed roentgen techmque ) 

Furthermore 

True length of obstetncal conjugate = its image length xF 

=■12 25 X o 786 
= g 62 

This obstetncal conjugate actually measured 9 6 cm at 
laparotomy and this estimate is much more pre- 
cise than the uncorrected roentgen figure, even 
more precise than the corrected estimate for it 

Thus, It IS seen that it is possible to obtain pre- 
cise estimations of pelvic diameters by this means 
of utihzing the marker of known length and from 
its images calculatmg the actual tube-shift dis- 
tance used bv a non-precision x-ray machine The 
overestimate of the pelvic diameter from a use of 
the magnitude and nature of the technical error 
was not great However, longer diameters at 
greater object-film distances have been found to 
result m errors amountmg to more than 6 o milh- 
meters when calculated by the use of the tech- 
nical error This is true smce the curve for tnan- 
gular distortion correction factors is not a straight 
hne, and this fact also explams why the use of the 
technical error method of correction does not re- 
sult m precise estimations of pelvic or fetal diam- 
eters If the curve were m reahty a straight hne, 
the latter procedure would be mathematically 
sound 

By comparing the estimate of a pelvic diam- 
eter obtamed by the precision method described 
(1 e , by calculatmg from the known marker 
images, the actual tube-shift distance employed 
and then determmmg the correcbon factor for 
this tube-shift and the tube-film distance) with 
the uncorrected and corrected estimates of the 
same diameter as obtained by the apphcation of 
the technical error, we have noted a stnkmgly 
close approximation of the average of these last 
two estunates to the former These approxuna- 
tions are shown m the appended table It is, 
therefore, shown that the shorter mathematical 
procedure represented by the use of the technical 
error method can be used and will produce re- 


markably prease estimates of pelvic and fetal 
diameters 

An immediate objection to the last descnbed 
methods wiU be that they entail considerable 
mathematical manipulation This is, of course, 
true, but such mathematics is usually simple 
anthmetic, never more complicated than high 
school algebra Furthermore, if we expect to 
attam precision, it will probably not be accomp- 
bshed through great simphaty We do not pro- 
pose that it should be necessary to go through a 
lengthy mathematical procedure routmely for 
every available pelvic or fetal diameter, m every 
pair of stereoscopic films What we do wish to 
emphasize, however, is the need for determming 
the technical error m every pair of stereoscopic 
roentgenograms obtamed by a non-precision x-ray 
machme and the utilization of this error, when it 
IS a sizable one, m cases of borderhne pelvic con- 
traction Only m such a manner will it be possible 
to furnish precise estimates of maternal pelvic or 
fetal diameters m cases m which precision wiU 
defimtely indicate a choice between spontaneous 
delivery or a more radical elective procedure 

Recently, Fnedman and Euphrat have pub- 
bshed a prelimmary report of a parallax method 
based upon pnnciples ongmaUy descnbed by 
Hodges and Ledoux (10) The results obtamed 
with this method were highly accurate m measur- 
mg a dned pelvis They have demonstrated that 
some mathematical manipulation may be avoided 
and extremely accurate pelvic estimates obtamed 
by simply locating the footpomts of the target 
from Its respective stereoscopic positions and 
utilizmg these It would seem that this should be 
a relatively simple and highly accurate method 
for diameters which are parallel to the film, pro- 
vided the footpomts can be accurately located 
This latter task may necessitate some cahbration 
of the x-ray machine, if precision is to be con- 
sistently obtamed Moreover, the calculation of 
diameters which are not parallel to the film will 
require additional but simple mathematical pro- 
cedure, as well as some precise knowledge of tube- 
film and tube-shift distances However, this 
method offers valuable possibihties for the accu- 
rate determmation of most of the important ob- 
stetncal diameters from stereoscopic films which 
are produced by the average roentgen-ray equip- 
ment 

Dunng the past 5 jears, we have primarily 
employed the Hodges graphic method, with the 
modifications descnbed, to obtam more precise 
end-results than were otherwise possible with the 
nonprecision x-ray machme at our disposal Dur- 
ing the past year, we have occasionally resorted 
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to th« jHtODoa method for the odaihticm ot et 
tremdy important pelvic dfamcten In ol 
cephalopelTic diBwoportioo or maiktdlv «ii>- 
tracted pehn. Alao, in tcnrcfa of nmpter yet 
predie tcduuctl and mathcmadcml 
we have tried aeveral other methodi b current 

uae fn ti£i coantry Ftnifly a aerw of padrou 
were meafiired by these iCTTfal methodi and err 
tam ac tual pdvic meosoreiDaiU obtabed with a 
prrose caJi;^ (Tig ») at hparotoejy- raoseuai 
yqwm « bemy pdvet were rimllaily atwhed. 
Tahte I ahowi a few crjoipaatlTe estlniatei and 
nwng raoenu of obatetricaJ co^fugRle dttnvter 
It has been oof experisice that the (echnknl 
di&nlUea with tunititatan of pwlric dkmetm 
at Uporoioeny are gteal, b spite of the oso ol a 
pmdtioo bstrument aod even <m a choicieter with 
as definite endpoints as the obsletncsJ coabgate. 
In our optnksi, it ts for this rcasoo that rontgen 
CTti mates of a pdric dhiDcter more doiely ap- 
proach the actoal measoranent on a nntaenm 
ipetauwi of a pelvts than on the Uvutg aabfect at 
laparotomy 


dKatei oar own nwdificatiaa, d bk «km»I 

tha HKthod to be the roost pie^ from un- 
rvthod ww hive thw tir used with a oonpreose 
* *»y“acMpe,cmptpoealb]TfcrTthe prtd^ 
“ethod. Wc have cocthroed to cse tlv font*! 
uacc pdvic diaroeten mar be estimated from t 
prev ioedy cakntited table of trfinrilir cEsttr 
t»on cooectwn fact on, thus diminatbj the neco- 
«ty for aUcaiubg the conection factor for Qcf, 
diiiwter to be estimated. Otu ttaarastra- 
omMer is of the Hedges (ii) type and fomShe* 
higUy accurate estimates utin the 
ecTOf is imalL However when these erreo 
laijt, we can not expect a high degree of aenmev 
for the itereoroeotgeoometer Is set for tic rcent 
ftt tedmlt^ to have been empkiyed b 

obtaining the wneoacoplc fiba. 'i rt, ai hibon 
b the table, the end-resoJu are qidte x-mraiy 
when we ntfllie the technical error method ef 
cwitctwn, as b the case of graphic method 
and obtain Chcarengc between corrected and tm- 
corrected cstlmalesk Fnithennoee, as wQl be 
aeen b the table, the corrected figura are mer 
eatimates to abtoat exactly the same degree u Ik 
o rxrrj TTectfd figures are nnderesUnates, iniu 
fareapecth-e of the method of meosoralkiB ef tk 
aoapredn atemacDfde: fhna The / eot pofet 
netbod b easentiaHy the ium u that desofiied 
by Friedman and Eop^t, except that the target 
footpomta were located by means of a 
device devefcced b Hodges' laberatnry and h i 
methed which requim no precise koTwledge ef 
the T rar factors employed m obtainrog the stere- 
oscopic films ezrept for the tnbe-filffl <&tance. 
Further pmiie tnlorraatJoQ b of course, neces- 
■aiy tn Uus method only when the pehic dam. 
eter to be measnred lies at an angte to the film. 
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The end-results obtained by this method are 
generally qmte accurate and with further expen- 
ence, such maccuracies as shown under patient 
L J , can be avoided An error was antiapated 
in this case, smce the footpoints feU very near to 
the longitudinal plane of the pelvis As a rule, the 
estimates from the “Thoms lateral” view were 
quite accurate Our errors with this method have 
undoubtedly resulted from not placmg the lead 
ruler m the median plane of the pelvis Such 
errors were usually avoided by ^e "Hodges 
lateral” method (not shown m the table), m 
which one-half the clmical bitrochantenc measure- 
ment is used as the object-film distance How- 
ever, it is true that both of these latter two 
methods will produce errors m certam asym- 
metrical pelves 

Results from lateral pelvimetry alone have 
been recorded here, although qmte s imil ar re- 
sults were obtamed m these subjects from antero- 
posterior pelvimetry The true endpomts of the 
greatest transverse diameter of the inlet are more 
difiBcult to make out, both on roentgenograms 
and at operation, than those of the obstetrical 
conjugate m the lateral view, and hence trans- 
verse measurements do not lend themselves as 
readily to compansons However, good results 
were obtamed with the Hodges graphic, precision, 
and stereoroentgenometer methods, when used as 
for the lateral view The accuracy of the foot- 
pomt method vaned somewhat, aside from the 
occasional mcorrect lateral placement of the tar- 
get footpoints The results with the Thoms inlet 
view vaned directly with the preasion by which 
the postenor external endpomt of the pelvic mlet 
could be located 

SUMMARY 

1 A plea is made for concrete evidence by 
each mvestigator of the accuracy of roentgen 
estimates of pelvic and fetal diameters, as com- 
pared with easily measurable diameters on mu- 
seum specimens or obstetncal patients at lapa- 
rotomy General knowledge of their accuracy 
should mcrease the utihzation of such valuable 
prenatal aids as roentgen pelvimetry and cephal- 
ometry 

2 Each of the popular methods of obstetrical 
roentgen mensuration has an accuracy which is 
generally adequate for chmcal purposes 

3 Two mathematical procedures for the pro- 
duction of precise estimates from stereoscopic 
films taken by a nonprecision x-ray machme, 
are given 

4 In our hands, the Hodges graphic, the pre- 
cision, and the stereoroentgenometnc methods 


have proved almost equally good m the produc- 
tion of precise estimates of maternal pelvic and 
fetal diameters The footpomt method has shown 
vanations m precision but has very definite 
possibihties The Thoms and the Hodges lateral 
methods for measurement of anteropostenor pel- 
vic diameters are generally quite accurate, but 
correct placement of the lead ruler m the former 
IS highly essential to precision, and pelvic asym- 
metty precludes consistent precision with either 
method The Thoms mlet view has furnished us 
with precise estimates of transverse pelvic diam- 
eters only when we have been fortunate m ap- 
proximatmg the level of the pelvic inlet m the 
selection of the postenor external bony land- 
mark 

We acknowledge with gratitude our indebtedness to Dr 
Paul C Hodges for valuable aid and suggestions through- 
out our studies m obstetncal roentgenography The close 
co-operation of the Division of Roentgenology of the Johns 
Hopkins Hospital, and especially that of Mr James C 
Fletcher, its chief techmaan, has made it possible for us to 
employ several roentgen techniques and to prove the ac- 
curacy of each 
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CONSTRICTIVE OCCLUSION OF THE SUPERIOR VENA CAVA 
Report of Three Cases m V^hich the Patients Were Treated Surgically 
HOWARD K GRAY, M D , F A C S , and IRA C SKINNER, M D , Rochester, Minnesota 


C onstrictive occlusion of the supe- 

nor vena cava with or without accom- 
panying thrombosis of the vessel is for- 
tunately a very rare occurrence Ochsner 
and Duion, m 1936, after an exhaustive study of 
the world literature, were able to collect onlj 120 
cases of thrombosis of the supenor vena cava 
Erlich, Ballon, and Graham, in 1934, found only 
309 cases of all types of obstruction to the supenor 
vena cava Hmshaw and Rutledge have recently 
added to this list 20 cases m which the patients 
were exammed personally by them at the Mayo 
Clinic The causation of the occlusion in 4 of their 
cases was thought to be constnction of the vessel, 
with associated thrombosis resultmg from inflam- 
matory changes m the mediastinum 
The collected cases of thrombosis of the supe- 
nor vena cava have been classified by Ochsner 
and Dixon as to causation m the followmg man- 
ner 44, 36 6 per cent, resulted from phlebitis, 
35, 29 I per cent, from external compression, 28, 
29 I per cent, from mediastmitis, and m 13, 10 8 
per cent, the cause either was not stated or was 
unknown Of the 44 cases of phlebitis and asso- 
aated thrombosis, 20 were classified as idiopathic, 
10 uere associated with cardiac disease, 12 were 
cases of syphditic phlebitis, 4 were tuberculous 
phlebitis, 7 were pyogenic phlebitis and i was 
traumaUc phlebitis External compression was 
thought to be the cause of thrombosis m 35 
cases Of these 35, 18 were associated with medi- 
astinal neoplasms and the remainder with aneu- 
rysms Of the 28 cases in which there was ante- 
cedent mediastmitis, sy'philis was the etiological 
agent mu cases, tuberculosis m 10 cases, trauma 
in I case, and m 5 the causation of the medias- 
tinitis was unknown The underlymg etiological 
agents named m order of their frequency m the 
production of thrombosis of the supenor vena 
cava m the reported cases are syphihs, tubercu- 
losis, cardiac disease, pyogemc infections, and 
trauma 

The a\ crage age of the patients in the reported 
cases \\ as 43 6 y ears The disease occurr^ api- 
proximatch tu ice as frequentlv among male pa- 
tients as among female patients 


As a result of occlusion of the supenor vena 
cava, a marked mcrease m the venous pressure 
m the upper half of the body occilrs, with the 
production of a charactenstic clinical picture 
Edema of the face, neck, and upper extremities be- 
comes a distressmg feature At the onset of the 
condition the edema may be mtermittent It de- 
creases after the patient has been up and around 
and IS aggravated by the recumbent position 
Exercise and bending forward on the part of the 
patient exaggerate the edema Edema of the 
eyebds may be an early sign of the disease Sud- 
den death has been attnbuted to edema of the 
glottis by Rauth Cyanosis, particularly of the 
bps and lobes of the ears, may be a promment 
feature Suffusion of the conjunctival vessels and 
dilatation of the retmal vems on funduscopic ex- 
ammation are agam evidence of venous stasis 
Dyspnea, occurnng as a result of chemical changes 
m the blood, is present early Stasis in the cere- 
bral vessels results m congestion of the cerebrum 
and mcreased pressure of the cerebrospmal fluid 
Headache may be the presenting symptom In 
one of our patients typical jacksonian epilepsy 
developed, as occurred also in the case reported 
by Chu^y and Semelaique In Samek’s case, psy- 
chosis developed Other symptoms, such as ver- 
tigo, somnolence, deafness, Unnitus, epistaxis and 
visceral disturbances, have been reported Pleural 
effusion may' occur Occlusion of the supenor 
vena cava manifests itself objectively m in- 
creased venous pressure, collateral diversion of 
the blood stream, and delayed cnculation time 
Fischer has divided obstructions into three ana- 
tomical types together with the number of times 
each ty^ie occurred (i) obstruction below the 
orifice of the azygos veins, 31 of 166 cases, (2) ob- 
struction mcludmg the azy'gos veins, 121 of 166 
cases, (3) obstruction above the onfice of the 
azy'gos veins, 14 of 166 cases Carlson (3) dem- 
onstrated expenraentally m dogs that obstruction 
of the supenor v ena cava abov'e the azy gos v eins 
was well tolerated, whereas obstruction below 
those v'ems was fatal for the 2 animals m which it 
was attempted Occlusion of the azvgos system 
and supenor vena cava could be successfully ac- 
complished if earned out in two stages Carlson 
found that an early return to relatnelv normal 
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assoaated with neoplasia, the rate was 94 4 per 
cent and m 24 cases those m which mediastinitis 
was present, 22 patients died Of the 44 patients 
who had phlebitis, 32 died In addition to this 
terrific mortality it is probable that those patients 
who survived were incapacitated for long periods 
As is evident, the prognosis is dependent to a 
large degree on the etiological agent causing the 
thrombosis Until relatively recently, there has 
been very little m the way of treatment to offer 
these unfortunate people Phlebotomy with re- 
moval of several hundred cubic centimeters of 
blood may be temporarily beneficial Anti- 
syphilitic Aerapy is of great \alue for those pa- 
tients who have syphilitic endophlebitis or medi- 
astmitis Roentgen therapy is of no benefit unless 
an associated radiosensitive tumor is present 
Skillem, m 1917, made the suggestion that de- 
compression of the thorax might be of some benefit 
in those cases in which there was increased intra- 
thoracic pressure, resulting, for example, from a 
neoplasm or aneurysm Ehrlich, Ballon, and Gra- 
ham reported a case in ahich mediastmal decom- 
pression aided a patient suffering from supenor 
vena caval obstruction caused by mediastinal 
Hodgkin’s disease The patient operated on by 
Ochsner and Dnxon denved great benefit from the 
separation of adhesive bands surrounding the 
thrombotic supenor vena cava We wish to re- 
port 3 cases m which the patients have been op- 
erated on at the Mayo Clmic recently Two of 
these had what was believed to be thrombosis 
associated with constricUng bands, and the third 
had only constnction as a result of tuberculous 
mediastinal glands 

One case (Case 2) has been reported previously 
by Rutledge and Gray It is repeated herein for 
the sake of completeness, since additional follow- 
up notes have been made 

REPORT OP CASES 

Case i A house\Tife, aged 37 years, came to the dime m 
May, 1939 She had been perfectly n ell until the onset of 
her present illness, except for injuries sustamed in a mmor 
automobile accident m November, 1937 At that time she 
had received a shght contusion of the antenor thoracic 
wall which inconvemenced her for only one day In Septem 
her, 1938, she had begim to complam of a sensation of full- 
ness in her throat and a slight swellmg of the face The 
symptoms were exaggerated by exercise and by bendmg 
forward She gradually became worse and was unable to 
sleep, unless she was propped up on two or three pillows, 
because of the sensation of tightness m her thorax and 
throat Dyspnea and a mild degree of cyanosis made their 
appearance Three months pnor to her admission to the 
cumc she had noted that the veins of her chest, arms, and 
face were becoming more prominent 

On physical exammation edema (graded 3 on the basis of 
I to 4) of the eyelids, neck, and upper extrermties was found 
to be present The vems of the thorax were dilated and 


promment as were the venules along the antenor costo 
chondral margm (Fig i) A soft enlarged node was pal- 
pable in the left axilla Roentgenologic examination of the 
thorax revealed a shadow on the nght, abo\ c the arch of 
the aorta, which ivas interpreted as being an accentuation 
of the shadow cast by the vena cava The direct venous 
pressure in the right arm was 336 millimeters of water and 
in the left, 330 millimeters The remainder of the physical 
examination and laboratory tests revealed no abnormal 
findings 

A cTimcal diagnosis of supenor vena caval obstruction 
probably associated with mediastmal fibrosis was made 

It seemed advisable to secure a specimen of the enlarged 
node in the left axilla for biopsy before mediastmal explo- 
ration was undertaken On May Si iQSQi fbe node was 
removed through a small masion m the left anUa The 
pathologist reported it to be an mflammatory lymph node 

On May 33, 1939, exploratory mediastinotomy was car 
ned out under anesthesia produced mtratracheally with 
gas and ether Exjxjsure was accomplished by the usual 
U shaped incision, the nght breast bemg reflected upw ard 
and medially The pectoralis major muscle was cut across 
over the third interspace antenorly, the pleural space 
opened and the nbs were reflected with the retractor A 
hard ttimor-hhe stnictere could be lelt in the region ol the 
supenor vena cava, through the mediastmal pleura This 
started just proximal to where the superior vena cava 
dipped behind the pencardial fold and extended upward 
for approximately 4.5 centimeters, it was roughly 2 s centi 
meters in diameter and almost bone hard m its consistency 
More defimte exposure bemg obtamed by mcising the medi 
astmal pleura, a band like structure was observed which 
seemed to be constnetmg the vena cava This was spht 
longitudinally to a depth of approximately 3 millimeters, 
and a portion was sent to the laboratory for histopatho- 
logicol exammation It did not seem advisable to carry the 
dissection further, lest uncontrollable hemorrhage result 
Anatomical closure of the incision was accomplished after 
remflation of the lung The tissue which was removed 
proved to be fibrous mflammatory tissue A transfusion 
of 500 cubic centimeters of citrateci blood was admmistered 
slowly dunng the operabon 

Iirunechately after operation the patient was placed m 
an oxygen tent, where she remamed for 4 days Roent- 
genological and physical examination of the thorax on 
May 31, 1939, showed evidence of the presence of fluid m 
the base of the right lung However, as the fluid was 
thought to be of small amount and as the patient was hav- 
ing no respiratory difficulties, thoracentesis was not per 
formed Determinations of chrect venous pressure on May 
27 and April 6 were 250 miUuneters of water The patient 
progressed unusually well and was dismissed from the 
hospital on the seventeenth postoperative day She left 
for her home, a distance of approximately 800 miles, on the 
twenty-first postoperative day 

Her referrmg physician was Lmd enough to keep us m 
formed as to her subsequent progress On July 14, 1939, 
he found her venous pressure to be 240 millimeters of 
water and on July 17, 253 millimeters She had only a 
shght remaming fullness of the face and was able to he 
flat in bed without the chokmg sensation which had been 
her chief complamt The patient wrote that she was “be- 
ginmng to feel like her old self again ” 

Case 2 The patient, a coal miner, aged 27 years, first 
registered at the chmc m January, 1939 He complained 
of swellmg and flushmg of the face which had been notice- 
able for about 14 months He had had several attacks of 
pneumonia before he was 1 1 years of age He stated that 
on November ii, 1937, he had suddenly noticed that if he 
used his arras actively or stooped, his face became flushed 
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N’Cncua pra«urt occun e d In doft tn vbtdi cfc- 
ttnictWD had been tccooipGibed above tbc on&e 
of the ax^fw \-eina, whe:w In thoae with oedn 
■ko 0^ both \'eQa cava and axT^na vem hiah 
N'cncau pr eJBi re was maintained for Victf periooL 
The coQateral drculatkc, foUcorlof nrr hxtnr. 
ol the pjpenof vena cam, hu been described 
vaoous hivTStigaion, inch as UaUett, Fischer 
Carison (r) BksIo^iiiDe and Hlmhaw and Rat 
ledge ana ojben. On the devde^unent of an 
effiemt coBaienl drcabtlon dcpcDds the fature 
health of the patient and hh abOTlj toretom to a 
gainfol occupation. The anaitomotic roote oU- 
uxed Is detennined largdj by the sitaatuo of the 
offhislofi, as has been brought oat by Cartsm 
The ivst e m s available for thonil^ the blood 
aioona the obatrnctlog leson m the 'ota ca -a 
may be dhdded bto a soperhoal tyttem and a 
deep sjatem. The super6aal veins include the 
thoraco-eplgastric, lopcrikal epigastric, and the 
soperficial plezai of veins of the thorax and ab- 
dfiWn, and the deep Term lavotved are the nv 
temal mammary az)*Koi, hemhi^-goa, acceanrr 
hf!Tn«t>ya, astenor and posterior tnedtasUml 
Intercottal, perlordxiphreak, phrenic, nperlor 
and Inferior enlgastric, bmhar tsd deep v«ns of 
the ulKsod (t) deniffiutiated experV 

mentally in dogi that when obAmctloo abov'e the 
}qactloa of the vena cava with the a^T* 
ocenged, the asvgca lyvtem was a \wty rinportant 
path for the reton flow of blood to the heart and 
that the abdominal collateral renels woe not wen 
developed. In the presence of obatructlon, Inclnd' 
Ing the as)-goa vein, the flow of blood In the re- 
mainder cd the azygos system b evidentl> re- 
versed and the sapohcial and deep abdominal 
collateral vesKls cairytng blood to the fenmal 
and Qrac reios or (o the ioferur resa cava are 
tVn - f iw much more prominent than oonnaDy 
Study of the collated rhannrii de v eioped wQ 
enable the sorgecn to localize the obetmeden b a 
large percentage of coses, as has been emphasized 


by Himhaw a^ Rutle<te They stated that in 
the presence of obatiucoioa oc pij r in g ahoix the 
level of the orifice of the azygoa veins, a marhed 
pierus of large etns may be seen oiwr the 
itenram, often ckaiiy coonectliig with the per 
fomting branches of the mtemal mammary venu 
It IS apparent that the blood ts seeking a route to 
tR» Intercostal v essel s and th en c e to the aijfQS 
STstem. Since this is a reiatfvefy effident route of 
rr^ rn TP "''Priori vimoas pressures are not ao high 
Hiyj symptoms not so se v ere as m the instaocts in 
which other routes are nccessaiy 
If the Biperkr vena cava and hs azygos tribu- 
taries are obstnicted, t becomes nece*ary for 


Ibc blood bom Ihe op^ier laH o( It, body to V 

irtimcd to the he«t thioojh tbe faltm 
t»v«. In jatienu who taix toeh otmiDctke. 
large dilated vesaeh are ana extendinz from the 
thorax to the kmer parU of the aW«wti ul 

grofa There is a rereriaf of the flow of blood fa 

these vessels abch fa easily demottstrablt. The 

blood b a segment of vein U pressed oat, and both 
ends of the segment are compressed by lie fadei 

fetwen. Release of the Iowct finger canaes tb 

vem to fin slowly or not at aB wherea on rrietK 
of tbe upper fin^ the vela rcfiHs shnest iMtantly 
Since lha coQateml route to the Inferior vena con 
fa long and tfifUailt, venoos pre win I are high and 
^rmptona are marked. Oedaskm of the Kferlcr 
vena cava below the tenalcatloo d tl^ ■zyges 
^stem manifests itself dinIcalJy b a rimna? ny 

Hlnsbaw and Rutledge have called snpnrinn to 
the value cf thoroogh lanwctioD of the them fer 
thoae parienu suspected of having 
lesMTts. They have noted imtil, vny 

tortnons groopa of dilated vennks which 
their appearance along the anterior costochoD d nl 
margins of patients who hare obstructing Icskcs 
within the medbzthnun. These difler h appear 
ana from the large dBaled raricaiJtles seen om 
the thondc wall, and may be tie first objecthrs 
•igTK of medastlnaJ gnit 

Hmtril impertana Their p r cw pc t fa toSciat 
indsatkia for a thoroogh rcenlgcDolofcsl ttady 
of the thfodc cavItT 

Laboratotr aidi b the dfagoosa foefude ntf- 
malioni of direct venous prestore detennlnadcKJ 
of the drcofatios time, and, of course roentgeno- 
grams of the ihcaaz. It fa pmticniarly Importsnt 
to follow the dnect venoos piussu re ctf these po- 
ifa-n i-i for whom surgical Intervcntloa b cootem- 
pbted We Lebeve that ody thcae ladiridsih 
who show progressh'C Increases b their vecem 
pmujTS over a period should be subjected t 
medlastinotcmy Tbe orcafalHo time, as meas- 
ured by the dehj-drocholic add (dechdfa) 
nwlhod, wflj be found t be prolongd fa the 
pres e n a of obstrucrioo of tbe supoix vena cart, 
beennse the Wood fa compeiled to take a orcmtocf 
roote b Its return to the beort. Tbe nhie ef 
m»Hng roentgenograms of the thorax need not be 
maUinied. 

We are again Indebted to Ochtner and Dmei 
excellent review of the literature for the mor 
tmht y ri ^iirM fnr mticnts wrffwmr from throm- 
boals of the su p er t or vena cavaTof tbe i» 
leOed 8s patienU died In those cases m 
wbeh throenbia of the nperior vena cava sas 
caused by nneorj'nn the mortality rate ass 7^-3 
pc cent in those In which the condltkio ss 
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Fig I Case I Infra red photograph show mg marked 
tortuosity of the superficial veins of the neck and thorax 

veins of the right and left arms were, rcspecticely, 294 and 
276 millimeters of water, whereas the pressure in the left 
greater saphenous \ein measured only 48 millimeters of 
water Reactions to the flocculation test for syphilis were 
negative Results of other routine laboratory tests added 
nothing of interest 



/ 


3 Artist’s concepbon of the release of an inflamma 
tory constneUng process which had pracbcally completely 
occluded the lumen of the supenor vena cava below the 
onflee of the azygos veins The constneted area has been 
released by separating the fibrous band A U shaped m 
cision beneath the breast may give better exposure and 
cosmetic results than that shown by artist 


neck 

The diagnosis of incomplete supenor vena caval obstruc 
tion was made It seemed best to follow the patient’s 
progress a short time by means of determinations of venous 
pressure, since there had not been much progression of the 
symptoms since their onset 

The patient returned to the clmic within one month, as 
had been requested of him His symptoms had definitely 
progressed and one week before his return he had had an 
acute episode of edema His collar size had increased from 
i4>^ to 16K inches (35 to 40 centimeters) The direct 
venous pressures in both the right and left arms were 394 
millimeters of water Because of the progression of sympi- 
toms it was deemed advisable to explore the region of the 
supenor vena cava 



Fig 4 Case 3 Infra red photomph showing the dis- 
tention of the nght and left external jugular and nght and 
left cephalic veins, together with generalized venous tor 
tuosily 




SURCER\ GYVECOLOGY AND OBSTETRICS 


ud wdOcq At fint t^an tTiaptau ibotw 

be lUfified aock aethitj v(tU& moatb tkjr 

aeenedtobeprcntCDatknixaiT Ulm be attend t* 
*nt, tbe fvcifinir bcTtated and he Krtked bfaaib d*. 
nfantlao e< tba Uc« aad dkL. In April, ^ 
nodnd (oluTBDcu el tba i ilm kk atek, dkeat, Ga! 
atBB. Tfarve iMd cnctlBxd to eals^ to the of KL 
idrilwtfwi In December Ike patfeat hwl to atop 
«arkbec*a»of •eoMLtkn « cboUn^ «be> Iw ttes^strd 
to do anrtblnf itreaooQi. Eden of tbi knerccucadtJn 
iMd ODt been proeat ud ba had oo atbar coa^ikiDU. 

Od pbrkcil mmlitatkn t tba dfatk the patfaac*t ttara 
■od Dccx anpecjed to be fliabed and mdlea. Slahl 
actMtr aaa u bendloc ora KTcril »*>«. 
the tyayterm, Thera na mtad chlaUtka af tin rdos 
cf bk clnat, amL Deck ) cod etpedaOr of tbe ai^ 

Ur of tbt laca. tha db e c tfap id Uood flov In tte 
rrtna wu torad tbe anUQen. Tba dUcml obaerratkiaB 
reftnUa to tbe beut a,en not retmaikabU. Roratfoto- 
kckal f imln a tV n of tba tboru remkd erUeace of 
difkt tMckeahy of tba aoft tiaoa abost tbe rert ab raa on 
tbe left «da and anmnted iaarktn(k bat did 

Ut T«T?al aoT raVlfeatloo of tbe pedoriflmD. 'Hn dec 
trocanikyrapofc txadof vaa that M oanoal bean. Tba 
dirtet it uou a pr tau a Id tba d^t ana ' 
of atg and la tba laft, m BtSUnaete 

, The 

pabDenary efamlatlon tkne, neaaarad alter tbe admWa- 
cralloe of dehydrocbciUc a^ ptaoamloD (dertoltn) aa 
>9 aecceda. Tbe aa eon a aoniiai ohm la abooi 14 
Reanhi of atber Ubonlery teati vm eefitha. 

It arat btbarad that tbe pattent wai aacSerioa (ran ob- 
KnetloB of tbe aap erbr resa ora U ' t aeeB ua aj^^ 
dn and tbe eatzaaca af tba Tteat erra Isto tbe ncht 
pnatfrfy wtiftf Ramtin 

aaa (ma, and tbe padnt «as am boaa (« ana 


■■ndlankial atractma 

calty becaaaa cf tba 1 . 

fibrem tkna hi tbb Rckcu A nu reu d i 


— I afti tern dd- 

pacouce d a e de me qnaathy ef 


le nd^ 


lUa^a 
Qihki 

to tba prtrknaly aamrini^ eeoyUUca, h» bad had threa 
attack* of •€> ere ierUof aOTgoeol* of toe left arm and bf 
aUd Ueled aboat coe ndaata aack. Heddaotkiaa 
coafdotmeaa abea tbeaa rpUodet occarrad. Rom 
f u tdinfW i rj (hc doll aad emaUatka d tka 

tyei vu foDdoacope rerealed aotbkiC a ta or mi L Oa 
T.Tiiiiiliitlr«l coDBoltatna tba ttacki aert tboo^t to ba 
Uckvna idiim vbkb ptobabfr had raKUai bada. 
TbaAiect TOota praam* n tba ra|bt ana TO iju. In tka 
left, 4 j 6, aad in tM rifht anMe, or eipmea ia mOU* 
cf vatec. Alter cooialtarion. tt vaa dedded that 
ia vUw af tba petunj iai of tba c ondltJ i x i. tba patkataae 
mtolcd to Mirxkal aptaraliaD. 

FTy T i- aa accoDiflUbed by an fnaa 

tbe apyer portfcai of tba antedoc asDkiy Bor to tba anpra' 
ateroal wtcb (Flf ^ Tba lUn aod anbeotaneoM tMoa 
arnlyi ni tba dfbt paclarafla {najor nada vae drrtactrd 
opirard a^l fknra eo tbe bna bat a reu tba ta pokitA, and 
llBearlDddeoa«itnadtacroBatb*peetacaEimie(~ ' 

d* eng tba tbbd rt> aod caitilafe. Tba oKdU ' 
LfM-wif t bi D o^h tba aajicU aa then <~arrtr- 
vard ter apy aa ilai a t dy j taebaa emthseten) ebna 
Baa w bh b vaa abort iacb (af rralbaettn) tnen Uta 
hMartkg of tba aaoBcle. Tba bdaocoUr piecea of a ar J a 
TOO tWi reflected Jo a u a a rd and oc t r a td aod pwul- 
imattly ceatlactcrt of tbe third rR>, tofctbg wtlb a^ 
traitmeiy j of tba gat a Ram al cartIUpa of 

tkU db. aa imuud . Tba cartllacci af tba aacoad and 
(oartb rfta aera dldded to paixdt craatg li] ml aad 
iTbarrtWi ta then carded <km to tbe pteara. Tbapfewa 
ni rrflrclrd Ulrrally and ct iaf Jr ma l eip oa cr a of ibe 


tka af tba laatWWttnctara nebtamed. 
abort af cetdinietart aboir tba perkaidal peflectfaTtS 
waa an exlrtiady hard tmor rbhia tba kaea ofiU m- 
wrior ma Cara, jyroskaateJy jcentiiartgsfciltifcmr 
dUseter tba lonnwat pertko cf tbb loata gtmM k- 
neatb tbe perhan&iB. Fw tibtw TtT«W»u«i 
tkaa waa not toord. \a doDfatal ccaacrlctUf baid, m- 
pRoiiimtclj cantmatantn atth, ahtrti rrreiiMj lL 
merkr ma cava, to dhrldad ao that tbe rar am 

lauiul and mt ta tba patbokfkal libetaiety kr Wto- 
p a t ba fa rfcal fTtraiaariaQ. It «aa krad la ba U Bu i.l. 
tory A anaH portlee ef tba eu e alr l Oa n baad ■ m 
raotad and ■Wt u (cprad to ba Infliaaatxy tima 
Bacaase tba ofatrocUnr pa e ca aa vat cstiicly vkkk tk 
Hperfer fcaa cara and cnald nat b* mnorad U n» 
tbowfbi beet tn .na'iMilxiM tba cipforatiaa. Tk ^rl 
rant m tka pleaia vaa doted, tba ba3( nfafirud by 
meana af pekdra praama, and taatamlci] ckaoit a( tk 

oond va* actompfabed. 

r« tba flnt f daya liin a rtht ely tftg tbe apastlae 
tbga vaa ccralderaka arafllat of aB af tba eeft dann d 
tbe opyar portkB ef tbe tbcaai, aedc, and area, jatllri 
Udy ua tbaM of tbe left arat Thle m k aaiU tU 
It vaa lnii w a.f a lor tba erdert to fla tka left ara. 7k 

n w oe caamna in tbe left arm <*■' 1 "! tkb pg«d vn 
Uffaar tnan any p ate ao r a tbe ccotd t ubtw , 

that b ton tbo 500 rfTRreWgi cf aler Aftertklot 
mek tba avdSsg fndHSy rtaMed aid tka lauma 
Tiibk tba *dae 5 tba am deotaiad nrraerifeaiy U 
tba lisa af tba padm'a dmfaaJ Iraca tba dak, vUcb 
kipyra ad ea tba i hln y me ad peaeayeatka day dsrrt 
Tmr> p rta i BJ a af tbe ara bad decrcaerd to lyo aflk- 
■aetm ef vatec. Tk aalaa ea tk ^y g peeux af tbe 
thorn vera reneb lena aad a pacal tbe pa- 

tlBDt bad roDubabfy faavmcd. 

T^ pa dent to tba dale lor ra-anafnadoa b 

Jaaa, on, u had ben riqaeeled of hi& Eb kprevt- 
arst badcootkrrd and (m aootb ba had ben eUr to 
ratorn to armkat Ian eircaaori M at tbeceal afae. 
Ba bad aipenfajml no neaa jarVanrJea aebotaa aad yn 
pnetJeaBy (rra ef tdgn af tbit Uea aad amt cKrpf afetr 
mtbg fj rttier aad fcamimf krvard. Tk drag 

vcroDapaianra latberl^ ameatemtd ryl nllBigm 

ef atg Thb patlant vu ctatoderad to kara acUrNca 

aa fanraoral rtaak. 

Canv A BMbanic, apd yma, vn lot ton at tk 
tfiaJckUank. 9J9. U* Rated that tr tbe paat 9 nstk 
ikart kd ban tnCarndOtiit avtfiof ef kb tact, aceb. m 
anaa, occtatbix aftg enrtbcL Cjiaoka of tbe ^ Inci 
cf tba e«H | ■ivf ficfgnalb arid accorepaay the adov 
The vrra nflraed by rtat aad Ibay W n* 

liiriitoil neb la to a u t lj At ^thae* tbe a trarii en 


ithaldaalQavbicbpao^te 

On phyalcrl oajsfaatkc, ilEfkt dep*r of edma ef tk 

faca and Bcck TO BOted. Aflw the patient b y! etnOR ^ 

tk adevr becama aarh not* aaiied, ™ "'•■““J! 
tk debt a»l left eneiaal fapakr aad rlirbt aofW 
cepkaac rata bacaiaeTwanpaxeDt {Fla 4) 

atmiar tacaofdk UaJjadUtbatn l a rlnm aorem 
cenDk«lcal enabtoder Tbe naooa prramo to ue 
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0“ W 7 ii ?»i n»d**ao«o«T u pcrfo w w d nda 
fiMtbcr ueKhaM, Kpplnscaud pen.tgib«t Mdfam 
th ro bt nttnawriy Hipoat w >n :i: in yr, » hf tt tbnwib 
tbeMMlbddon. \ hud tmaor p^raimtcty j cad* 
actca ia ksftiL m fgead b tbi rt iku of tbr 
ce* can, prabal to tb* pobu^n Oofanbcr^ 
•ectm u u taod ibit thi! paActal pkon u dtu a d/ 
adbow U tbh, M am tbfl tbcr Mmoadb^ Mractmc*. 
TbcM ere if1a.i.ti,il Cm vCib eorew 
f rTrh'fbc ■«■», tt o oa herd fa a»r«r« ni ■eM. ‘Qb 
CM* IS apfil end U>-«ad o* each dck to M to rttmc ibe 
cncwricdoa t lU* potat It coaid Krt be tkfahelr de- 
termhicd bathe there v«* tbnaboeii vtlbb the nb 
or abelhcr the maw wa* entirety *TtT.trT.T jrni \ lyn^ih 
Docb CrocB the adjaceot rcfim n n( to tha {thMateer 
aad {otod ta ha aa bfliW¥Batoiy aoda. A amaW poetloo 
el the «UBe-faartl, ecwrictaif maa peened ttao to be la- 
Onanativy tliao* oa odctaacepac enmtnattaa. Deihif 
the daacctjcD modent anoetat el hamoerbaf* eteo- 
CDcntfreil Rutk doatue el the oemdaaaarctaEfIkhad. 

Od tb* Kcml peatoperatn day the patkel •oflaed 
rather •e^ac (hock tad iDccambed 

Od pn*tneet«tt cxanbatiaD tb* ro* on ta 

fooBd to b* ocebded to ip^voibBalaj So per rest el bs 
Domml tut by prtaaaie caiMed by cm* at caldhed toher 
ndocM lymph Dodea (Ftp 5aaadb) Tb* other aaatemkal 
d' a cra. m , i ere heaM taberemkaii el the brer aad ^den. 
a mj * my paacma of the p^brea. poatioarteei aotolyilB 
ol th* caAla d tha ueoach, adeTKcoa ol Ibe adieiMl 
rlaada, arterioadeieal* (naded co th* bui* ol to *) 
L e ujotih aidc edtiim d the laop altb b*ee>chcpwaiiaiala. 
ijl T enjc i i l u m ol the riyincdi j anl btnamh ate (>oo ceUc 
ctatnaetra) bto the r^fai platnaJ carity 


It b of intarttt to emsder lb« cauMtkn of tbe 
obatreclioo In Om cmw Jcut premted. Cvaa 
tun ol tbe thxambosli In tbe fiiK cue b not 
nltel/ knoam It Mem* banllv probable that tbe 
minor ui)unes of tbe tbcou ahicfa tbe patient ns- 


talned a vt»s pm-ioui to tbe octet o/ ber lyc:^ 
toeu could have been tbe caiae of tbe svdw- 
Hnai £brcab and tbe thrc*9boib d tlu cavL 
Jttf iDortlllteiv that ibbpatiatatacinrUsrbtd 
eTperieoetd tobcolobb « tbe aofiatlbBl lyPiA 
nooea or acupedfio aaediutinitb. 

It would appear that tie lected patlrnt had 
medkJtloiLb tcoMupanying one or more of hb 
attaefca d to caBra poctUDooia with TOiUibx 
fifarem within U>emfab»lnitnn and thnanbou a 
tbe t u perior -ena eaxau 

Od ixiatmortein czamlnacioa it wu dixarml 
that tbe third patient had aoBend from canpm- 
aicD of tbe tuperior ena cava b> ralnfwd taber 
cukm l>'mpn oodei, witbout tcccmpanykn 
thramboab. 

It b abo of intmat to tpecobte u to whr the 
reicaae of cocstrictin{ bands iboold remit ki 
cOnlcal benefit in thole cue* in which definite 
thrtanboaa ocenn within the hi men of the vena 
cava. Duval wu of tbe opinion that removal of 
the coo tU xtlm periveootu taaue pennlU cneni^ 
of the already canalized chaniirij within the 
thnanbna, theac veuefa having been 
maintained u Donfiroctkaxing canab Lecaiue el 
the external p re wi re everted by tbe encafanbling 
perirucslai cicatneial Cbaoc. 

luiouaT 

Three catea cf conatrictiTe oedmen of tie 
anpenoT vena cava In which tbe paUenU tn 
Ueated b> operation have been reported, lata 
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Fig I In a man, aged 55 years, with squamous cell 
epithelioma grade 4 on the postcnor surface of the epi 
glottis extending down into the larynx and producing 
edema at the base of the tongue a preliminary tracheotomy 
was made, the epiglottis and growth were removed with 
diathermy, and emanation se^s were inserted into the 
base Further radium seeds were inserted into the base of 
the tongue and epiglottis with no evidence of recurrence 
for 2 years 


laryngoscopj' when lateral or subhyoid pharyn- 
gotomy, which gives much better exposure for the 
larger grow'ths, is mdicated However, many le- 
sions, particularly the highly malignant tumors, 
that cannot be removed by purely surgical pro- 
cedures, can be treated wnth the aid of suspension 
larjTigoscopy (Figs 3 and 4) 



Fig 3 In a man, aged 60 years, a squamous cell epi 
thehoma grade 4 of the epiglottis and base of the tongue 
was removed after preliminary tracheotomy, July 2, 1934 
and radium points were inserted into the growth The 
patient has had no recurrence for six years 



Fig 2 Photomicrograph from same case as in Figure i 
X180 


In our senes the intralaryngeal grovrths se- 
lected for treatment under suspension consisted 
of tumors of low' grade or those of limited extent 



Fig 4 Photomicrograph from same case as in Figure 3 



SUSPENSION LAR\'NGOSCOP^ IN THE TREATMENT OF 
MALIGNANT DISEASE OF THE H^POPHAR^NX 
AND LAR'iNX 

GORDON B M D F ud HtJWARD E. DORTON ^LD Rodwter ^^miwa 


D URIXG tlic eleven 3T*r period, igaj lo 
I 1937 ujdotkr t •elected groop ol 38 
' paitenU vitE mil(gn*nt diteue of 
hTOopharynt ind Itryn ht t bera 
treated at ite Maj-o Cljok with the atd of aia- 
pcMwo laDUgcBCDpy SurpcaJ diatbennj and 
ndiam eraanattoo aeeda have beni empkn'cd, 
and, in addition, e i temal IrradiatiDQ haa been 
toed at thnet, 

While tospensloQ lar^-ngoacop^ hii been uaed 
for many ^‘ear■, It* \-ahie In the ireatiDcnt of ma 
Ugnant (ltiea<ei of the hspochanur and lanmx 
b Dot |>ei>eraU\ hiwwii. \Ve fedi that earehil)> ae 
lected patient* W be tahen care of with kaaaor 
rkal ru when Uryngeal tuspemioa la emplm-td. 
louoedlate hbtological dlagncm* bv the Ireab 
Iroxen aectloc n ao eaaectkl part of thb method. 

Lynch did more than anyone dae to tbbcDun try 
to perfect aod ftlmolate latereat b nspentloo 
bryegoacopy In 1918 he reponed rfiwectloo 
wi^ a knile of enH> ntrlnik lu^’Bgeal eplthell* 
oma under cuepextikn aod recoeunended ft* oae ra 
cmafn adected caaea. 

Ohan logn-intlbcSemoolectarc etatedthat 
Mayer rcmmTd an eplthdloma of the epigiottb 
In 1914 cpdfr fofpenuao bir>‘iigo«cop3 but aid 
that nich caae* oaght to be adeAed with care 
\t the Ma)^? Clinic we ha tb uaed attspeDtioo 
lan-ngoacopy for manj >‘car» and feel that ft ha* 
a oefixute pibcc in the treatment of canOT of the 
hypophar>Tii and larynx. However the apparent 
iTk (d widespread Wnowledce of it* ttaenloew la 
*howD bv a «tatemeiit f Tbomaon m 1939 when 
be opemtloQ ^ rrar MOiKraJa u now ooly 
of hatorical btereit, thoojh patbofogically ^ 
aorne importancei and be attrftwted the occa 
atonal rare Instant of cure b> thfa roate lo low 
grade leiloei* of minor crlent 

muenox or ca*c» roi xitA-ntt-rr 
Our »ene* cooiittfd of j8 caae* of malignant 
Id the hi-pophar^-n and larynx fn nhkh 

Fraa ta« betw M Onl tad PtuDc Sam 

»»ri ibPr ^^»cpVw«err bM«r*FMda. 

b*i*« \c*da> •( O r b Wiii km 

.yt-rr fT*' «hnd. Oa». oaoba 1 l» HO 


treatment had been given under atapemke 
larvngoacopv during tbe year* 917 to 1937 In- 
ciujive. rbrisg thb >ome poiod appttnimtld) 
450 patient* were operated on at the cHn^ !«• 
malignant dacaac f the larynx and hypopJur) n 
Thb brings oat tbe fact t^t the case* m which 
treatment was giien under nspeniicn kiyigo- 
•copy are a aeiccted groop. 

«e bare dmded the cases Into 5 groupa de 
peodlngontheloc&tiaooftbegTovth (t)cntwthi 
at tbehnac of the torgne fn the hypccfcaijiiT: 
(*) ujpragiottk growth* (3) fntaruyngetl 
growth* U) growths Im'ofvlng the Uterals^pn- 
terior walls of the hypopfaaiynx and (5) port 
cricoid growth*. Sem of thm lesloci* krvohtd 
two or mere of thtae »itea, but we gro up ed them 
•fcardiag to the plare where the aaior part <d 
the turner wa«B(ualed A* each eoe of tlK« vari- 
ou* group* preamled diferent proUeD*, the th 
lectiA of cases for trentnent inthfstzBnmrnaisl 
beebanuied iDdrrkhiaJlv ntber than coOectivefy 

Grerwth* at the baae of the toogoe In the byp^ 
pharynx that were part of cardnotn* of the bodv 
of tli toogoe were not ccauldeTed only ptmurv 
growth* at the baae of the toogne In the h\po- 
phai^nx were faxfuded. Growthi b this loatxxi 
can te of three varwtle* (1) adcoocardnoga, 
mixed tumor ivpe which a tanaDy a low grade 
tumor ( ) hignh malignant sqaamous cell c^ 
theboma of grade 3 or 4 that l^tntes into the 
tongue and that & an adlre growth, and ^ 
•quanwua cell epithebeana of low grade which 
dm not In^lrate bto the tengue bot b an oat 
growth from the taclace of the toegoe AD a 
these lesloBS are best taken care of under 
aim lar\-nwoacop% because of the difficulty ofob' 
iwlniT^g a £rect view of theta In a mtbtacua^sy 
with an> other method. Only an eitnal'CK*!"® 
ot evtenJive n cold prc\Ttit trrtlment 

In thii group of cases. 

The iupnglottjc growths cmabted of th« 
which in oh ed the epiglottis alcee cr iboe lial 
cTteud Into the aiyeroglottlc fold, 
toQcue, 01 lateral wall of the phaiynt (figa 
•na ) Care should be laien not to at to^pt » 
ueat ksKo* m this region under nBjfflwn 
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epithelioma grade 4 on the postenor surface of the epi- 
glottis extendmg down mto the latjTix and producmg 
edema at the base of the tongue, a preliminary tracheotomy 
was made, the epiglottis and growth were removed witn 
diathermj, and emanation se^s were inserted into the 
base Further radium seeds were inserted into the base of 
the tongue and epiglottis with no evidence of recurrence 
for 2 j ears 

larjTigoscopy when lateral or subhvoid pharjTt- 
gotomy, which giv es much better exposure for the 
larger growths, is indicated However, many le- 
sions, particularly the highly mahgnant tumors, 
that carmot be removed by purelj surgical pro- 
cedures, can be treated with the aid of suspension 
laryngoscopj (Figs 3 and 4) 


i 

I 
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1 

I 
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Fig 3 In a man, aged 60 years, a squamous cel! epi 
thehoma grade 4 of the epiglottis and base of the tongue 
was removed after preliminary tracheotomy, July 2 , 1934, 
and radium points were inserted into the growth The 
patient has had no recurrence for sue j ears 


"T 
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Fig 2 Photomicrograph from same case as in Figure i 
X180 


In our senes the mtralaryngeal growths se- 
lected for treatment under suspension consisted 
of tumors of low grade or those of limited extent 



Fig 4 - Photomicrograph from same case as in Figure 3 
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f%-S Bua, tfrd ^ Ton, icpwnwn triJ fct- 

tWinns cnde t tlw but at kiaxiptedt tbag w 
aatfrior tio-lbtnb o/ tb« left octlcenl ti rttaov^ bf 
DMOi 0/ KDxIctl dktbnny \o.Aber 10, mO, «Bdcr 
Uijofxopy ui no f rcon w e lor j)l /m*. 

on the anterior two-ihirdi of the >-ocal curd fre- 
ouenllj a thickened Wcoplada irith caiij’ epi- 
theiKioa wai taken care of fa thii manner ^Fty. 
5 ajul 6) For ekled> patirata, portkolariy ihoae 
iHth h^-perteaifaa diabetn, or braachlectaaa, 
for whoDt the riak from thTTOtoetf b ioaeaaed, 
rexDm^ a/ the fanoe b) iotnlat^ngetJ methoda 
b }usri£ed if the k ri m b asaU ot low grade and 
thm u DO fixatkn of the cord. 

The growths, InrolviDg the lateral and posterior 


wuQs of the hrpopbaryox, arc otoally hlghty ms' 
Ugnant tmnora. Tber can be treated by w lo- 
sertkc of radium seeds fato the lectcio aa aeO la 
by external Iiradiatfao. Tumors of the U^y 
malignant type can be treated more loccetiroDy 
with radfam man km grade tumors coaie<{oeDU> 
«rn»T 1 lesKtos of km grade should be re niov W with 
sumca] dbthenny 

Of the postcricoid growths only two have been 
treated in this senes with the a^ of sotpeoskoi 




L. y-r^ 7 

Pbotuakju|ii|ifi{Ra» HOicait Mh FIcwti 

(aT\-DgT3scopy In moat of these cases roeotgea 
therapy with IractloDal doses accompUdwi ti 
mudb as an\ local treatment of the growth. Itb 
only fa the W grade ksfoos that we fed that a 
ter^ operatksi by the roetbod of TrotUr fa 
whkh btml phajyDgDtocnT b p e i t am e d , gim 
the padent any pennonent beoeoL 


The arengc age of the yj patknts au 574 
yean. The youageat was a wetnaii tgedsoyean, 
who had squmocts cell ephheQaDa grade ofthe 
middle ihlid of the t-ocai cord, usd the oldest was 
a man, aged 79 whohad squaiscns ceQ rpi- 
thelksBa giav 4 of the base of the tocgce. 

TABLZ n. — HlITOLOOICAt TTeE — 

199^-1937 rona 

Ss 

U_ £S — j 

t-., iSa's c-4« 


T.tBtE L — Locanov or Lcsiotc cf tcmiES 
1017-1937 IKCLUSIVI; 


NEW, DORTON SUSPENSION LARYNGOSCOPY 


933 



Fig 7 In a ^\ Oman, aged 70 years, a lymphosarcoma of 
the base of the tongue at the level of the epiglottis was 
partially destrojed with diathermy on June 17, 1936, and 
radium points were inserted into the grou th She has had 
no recurrence for 4 years 

There were 4 women m this group, the ratio 
of males to females being 851 Three patients 
(7 9 per cent) had syphilis 

Ten lesions were situated at the base of the 
tongue, 12 were m the supraglottic region, ii in 
the mtralaryngeal region, 3 on the lateral and 
posterior walls of the hypopharyn\, and 2 m the 
postcricoid region (Table I) 

The most common symptoms in this group of 
cases were dysphagia and hoarseness The symp- 
toms, of course, depend on the location and extent 
of the lesion Mahgnant lesions at the base of 
the tongue are frequently overlooked The ad- 
vanced lesions produce marked symptoms of pam, 
bleeding, and so forth, while the early lesions 
produce little discomfort On this account, pa- 
tients with epithelioma of the base of the tongue, 
epiglottis, and aryepiglottic fold usually have 
large lesions at the tune of the first exanunation 
Patients with early lesions of the supraglottic 
region frequently complam of a sensation of a 
foreign body in the throat while those with lesions 
on the vocal cords have hoarseness early and are 
frequently seen with a small lesion Only 3 pa- 
tients noticed enlarged glands m the neck, al- 
though 8 patients had enlarged glands in the 
cervical region at the time of exammation 

THE METHOD OE TREATMENT 

Pentobarbital sodium, grains (o i gm ), was 
admimstered by mouth an hour before the opiera- 



Photomicrograph from same case as in Figure 7 

Xigo 


tion The larynx was cocainized with a 10 per 
cent solution of cocaine, and the patient was then 
anesthetized with sodium ethyl (i-methylbutyl) 
thiobarbiturate (pentothal sodium) given intra- 
venously A 2 s per cent solution was used A 
pharyngeal tube was inserted into one of the nos- 
tnls through which oxygen was admmistered 
throughout the procedure The pentothal sodium 
was admmistered mtermittently whenever neces- 
sary 

A flat spatula attached to the suspension appa- 
ratus was employed for the lesions at the base of 
the tongue For lesions of the epiglottis the 
spatula picked up the base of the tongue and ex- 
posed the entire epiglottis and vallecula For 
mtralaryngeal lesions the spatula picked up the 
epiglottis, and the surgeon had a chrect view of 
the entne glottis In aU cases a specimen of the le- 
sion was removed, a fresh frozen section was ex- 
ammed, and immediate diagnosis was made Re- 
sults of microscopic examination of the tissue re- 
moved are given in Table II 

In cases of carcinoma of the base of the tongue 
and epiglottis or aryepiglottic fold, prelimmary 
tracheotomy was performed After recovery the 
laryngeal suspension was done, and treatment was 
performed For growths m\ olvmg the base of the 
tongue (Figs 7 and 8), radium emanation seeds 
were inserted mto the lesion after the use of surgi- 
cal diathermy If the lesion was of limited extent, 
the entue treatment was completed with surgical 
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ditUKRar ilocf Tb« caprn^ctK lokxu wre 
deMro>^ wUh $. loog protect^ diAUumy pofaiL 
Tba li A long oeedk cm-CRd with Ddcd Tmnlih 
•0 that od 1> the difUl cad of the omDe b rr 
po*ed. The epigkwtx giwthi were nrowred 
pdecsml M ia oae ptece viib the Bmie nTgicml 
dlitberm} uaiL The intraUr^TtgcaJ letknu were 
letdcrved with ibc dttlhermj pouiL Noatterapt 
wu nude la the priouiy bryagcAl loloas to oie 
radhun In Addition to ditthermy except lo ui»- 
uqaI drcaimtAoceA, for we frit that kxkm ex 
tenflvc CDo ug fa to peed nulhini in addltkn to 
djathenn> Are better treated b> meam of thj- 
rototny 

In addition to tr^tmoit under suspeoiroc 
radium or roentgen ray* were applied to the out 
nde of the necL, ctper^ly in cam of lilgfaly ma 
Lgnant growth* tt the baie of the toogue- 
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The TeaallA «f the tmuml of malinut 6 m- 
eaae of the hTpej^rynx In the poit naee teen 
reiy poor 1 * 1 * TroUei operition ba* pfodocid 
•ome Terr atrtUof raoJa, bot they arc few Re- 
cently Iractkyu} &3ac3 ol roentgen rays u do 
radmm ujed exter pa Jiy have bw of contjderable 
benefit Lou In dbetaaing ilartin* wper re- 
ported ji aue* of hypcphiiyngeaJ nmJgrnacr 
fi ».} per cent of ha patienU were aptaimtly 
free of dbeue, but the length of time iheie p*- 
Uenti have In-ed rioce treatment ww not ttaied 
Four of theae patbnli had growth* invoh rg lie 

37 paticnU with nuhgoant dj*a*e of the 
hjpopharynt Indading the bA*e of the tuOgw 
(figx. 9 aid e) wpeariotuc lejwn, laterxi **d 
pQiterun- wall* f the hnwpharyni, and pojt 
cncofdregTOD we were aba to ti»ce 2h,aad i»,* 
51^ per cent of the pAtieot* who were traced 
were alive and wetL 
Of the I pabent* with fajtrakryngeal 
o were traced and 9 oc 90 percent wrreifi'^™ 
without reaureoce Tbe*e patient* had tmaH,!^ 
grade loioc* which account for thb very hJgb 
perrmtage of cure*. 
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Nine of the traced patients, or 25 per cent, died 
of cancer, the majonty w ithin a } ear and a half 
of the final treatment One of the group now 
dead hved 7 jears, and another of the group, 
years 

There was i postoperative death, the patient 
died of bronchopneumonia 8 daj^ follow ing treat- 
ment of an epithelioma at the base of the tongue 
The patient did not have a prehminarj' trache 
otomy 

The 3 and 5 year sur\ ivals are shown in Table 
III Of 31 patients treated and traced for 3 or 
more years (operations were performed in 1936 
or before), 23, or 74 per cent, lived more than 3 
years Of 17 patients treated and traced for 5 
3'ears (operations were performed in 1934 or 


earlier), 10, or 59 per cent, hved more than 5 
years In the senes there were 3 patients who 
have lived more than 9 years following treatment, 
and all of these are living at the time of this re- 
port (1940) 
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THE DEMONSTRATION OF MYCOBACTERIUM 
TUBERCUI OSIS IN ANORECTAL ABSCESS 

JCbEPH E, POTTE.\GER. JUJ Md F M Pcrrm.GER, Jr M J5 
Monrari*. CaG/brnu 


iN thondant lugratore b iraPabtc rcportjem 
/\ vuioQ* diaKBortk bbonlorv pnxt- 

/— A dure* for the dtmonMmioii trf Mjtd- 
Jl bactenum tnbetoiknU in fiitnlk In UKk. 
Recently Buie SmitH, tod Jackotan m-ieired Uk 
■ abject n,lllng atteaifen ta the ahooct uidvtnal 
failure to demon ttate tbe organlm b) direct 
ctAioIng toelhodL Tbey cccoouneoded gumca 
pig tnocnlatkm, Quite recenUi Toynt cu^imed 
tbe Roenl condiabo* of pcrviw writen vkI 
empfoj'ed culture metbodi In pkce of tlte gulra 
pig la rdatica to the imccc'Wt catuBiii^ am- 
rectjJ abtcesa, demopttmkm of the orgoohm by 
direct miooKopKal n^thoda ha* not bcm 
reported with aor ImportAOt d egree of laccen. 
In laatltutlaca vWe patknu arc oceiiouaitil> 
ooder ohtemUoa we rnt) aaodpate the qwciu 
DeoQ* ruptsTW of these abscene* ^ aapint^ tbe 
cooteoU. Dniutf the put 9 ye«r* we ha>'e cdc 
cesafaJIr aapfrUed 16 of a to^ of «o abecesie* 
uoder ouerTatiatL 

CUXTCAX aLVTCaiAt 

Thb report ii cooeeroed with the mvevtigatkin 
of 11 ibKoie* from 9 patient*. AD patieau for 
nkhing matcTtal for ttaminatioo posltn'e 
■putom except t who«e pulmonary hht^ wu 
UQkncm:, a* tbe cpeanieD wai tent m by an oat 
aide phnloaiL patient had 3 dutinct ab- 
tccaaes /onn crvcr a period of i \Tar Anotha had 
1 aba cfea during a 4 months’ penod. 

Sixteen abaccaaes were noxaafuDy a^wialrd. 
Rapture during preparation for aspiration oc 
ained 4 time* and spontaneoua ruptw oaconed 
froDi week to 4 mcruhs before Ini'estifatiaa in t 

raocnruat 

The lounge and needle ho. 6 were steriEwd 
at i» degree* C dry beat for I hour Thebre*- 
UgatioQ (d tbe natenal was made with the dibs' 
tion-flotatke procedure Csl andguloea-plgtaocn- 
latfcm. AD «nlm-ik were tested before ih^ were 
u*cdwltho. cubic centlmetojjuribed protein de 
rivathT secuod atmgth. The a me doie aas 
given u a dMgnoctic test od the twentieth day 
after mocnlation. 


The KM diluted 10 time* with 0.5 jw cent 
■odium hydroride wa* shaken b a strong ilaieT 

for s minutes and set at 37 Agrees fee I boar or h 

case tOTlambatin* organiuns were present, Iw 
1 h«ir». TbororM bornogeniiatkai wat accoeo- 
pfished by 10 mfarate* shaking The centrfbm 
was employed at cco m'uiutiani per ndimte Sr 
a mbnles, to throw down undigested ttM- fci| 
meuta. The np7W third 0/ tbe lohitioo was 
pipeUed ofl at « d e gr ee* C, {« 30 e*- 

ote* to ccanpjfte the ^testbo process a^ tsrd 
(or dSatkm-ootarian. Tm ftral dOuticn with £■- 
tOkd water wns made to that the apOTmi of be 
orlgtnal material cufitalned b the fracticB woold 
be dOnted roe tiroes. (On accoast of tbe hlgli 
ptuicb cootent of this of matenal it k neo*- 

■aj> to dQute to a mo tt gnater derree ibca b 
neoanr> b tbe case of iwtruxL) erccu aj tn 
X estwe cmihartef of x}'U wa* added, tad the 
mixture shaken for 10 mlnotea. FDsa were made 
freon the xyiol layer b> mean* of a apUhry 
pipette. The exact cumber cf oreudBH* found 
In a 10 mbute search was re cor ded If proent to 
tlw extent of cor m two Gelds or leia. 

For guinea pig bocnlitioo the remaining two- 
thirds of the digested specimen was euipluitd. 
It wti unitraJlied with 3 per cent b^oduodc 
frfH ig the prcaeoce of brcsar-thymol-bate, and in- 
jected Bibaitaoeously b divtW dosnge fa e or 
mere regboa. fif all tbe iaocnbim (s gfm fa w 
legioD, pyogenic uteaticc may ocnir early and 

X I tiro ernnism* before bfectioQ tales place. 

atke n aD bocubtioa dtei b case of dh 
vided dnian is a rare event) chad but 1 early 
pjTgenic axweesr b tbe aeti^ The an ! rial , bow 
evxr wa* poaithw. In 9 wnlmali the faoculitioo 
wa* made btrapeiltosieally hot a sfaffanfanal 
was lost by death doe to other causes. 

axauiTS or mcnK untw 
Of so ahreesses and recently formed d n awi 
fa TStigated 4 showed from s to I aganiimsptf 
fiefd, so that confinnatico by Inoculatwu was uk 
needed. Th resulu obtained by dUntloo-doQ 
tkn and gubca-pig ioocalatioc of nutem ^ 
tailed from tbe remainiM 18 ahscraao are tal^ 
fated 10 Tabk L The tahk pretenU 3 “ 


1, U«o(ona. OMom 
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TABLE I — BINDINGS BY DILUTION-PLOTATION 
AND GUINEA-PIG INOCULATION IN l8 ANO- 
RECTAL ABSCESSES AND RECENTLY FORMED 
FISTULAS m 14 KNOW'N TUBERCULOSIS 
PATIENTS 


Spccunens | 

No of 

exam 

ina 

tions 

, Average 

1 amount 

1 (Lon 

1 

DF + 
GP + 

1 1 

DJ - 
GB - 

DF - 
GP + 

DF + 

Aspira.tc<i 1 

13 

t 66 

12 

1 1 

0 

0 

Raptured at operation | 

4 




X 

0 

Ruptured 4 mos before | 
investigation 

t 

0-40 1 

0 OX 

3 I 

0 

I j 

0 

I 

0 

Totals 

iS 


14 

3 1 

3 

0 


D F dilution flotation 
G P guinea pig 


results The first consists of 13 successfully 
aspuRted abscesses averaging 2 66 cubic centi- 
meters The second consists of 4 abscesses which 
ruptured mto the anal canal under pressure from 
the speculum resultmg m much loss of material 
and averagmg o 49 cubic centimeter of matenal 
recovered The third group represents a smgle 
spiecimen m which a very small amount of serous 
discharge was obtained from a fistulous tract 
which had formed 4 months previously 
In the first group of successful aspirations dilu- 
tion-flotation and gumea-pig inoculation were in 
100 per cent agreement, 12 positive and i nega- 
tive result In the second group of 4 abscesses 
rupturing under pressure, agreement resulted m 3 
mstances, 2 positive and i negative, and m the 
fourth mstance m which only o 05 cubic centi- 
meter of matenal was obtamed, dilution-flotation 
was negative but the gumea-pig was positive In 
the third group dilution-flotation was negative 
and the guinea-pig was positive 
The total of the 3 groups shows 18 specimens 
m which dilution-flotation and moculation were 
in agreement 16 bmes Fourteen specimens were 
positive and 2 negative It should be noted that 
the 2 failures by dilution-flotation occurred with 
matenals small m amount, foUowmg spontaneous 
rupture 

TABLE n RANGE OF THE NUMBER OF ORGAN- 
ISMS FOUND IN 18 specimens POSITIVE BY 
DILUTION-FLOTATION 

. , , Times Found 

I m 2 fields to lo per field g 

Organisms found in 10 minute search 
IS to 79 


Elsewhere (3, 4) the relative sensitivity of 
homogenized smears counterstamed with strong 


methylene blue, with picric acid, and the same 
matenal treated by dilution-flotation counter- 
stamed with picnc acid is given as r, 5 5, and 80, 
respectively Applymg these ratios to Table 11 , 

8 of the 18 specimens, or 44 4 per cent should be 
positive by Ziehl-Neelsen with methylene blue 
counterstam If picnc aad is used, another spea- 
men should be positive, making 9 positives in a 
total of 18 or 50 per cent Nine specimens should 
be found positive only by dilution-flotation This 
is the group m which the organisms are so rare 
that they may be found by Ziehl-Neelsen only by 
prolonged search of an hour or more Even with 
the I s-fold ennchment attamed by dilution-flota- 
tion only 4 organisms were found m i specimen 
in I hour’s search In the remammg specimens 
the organisms were found dunug the first 5 rmn- 
utes’ search Ziehl-Neelsen counterstamed with 
picnc acid was earned out in 7 of the 18 speci- 
mens, 4 of which, or 57 i per cent, were positive 
This percentage agrees well with the probable 
percentage deduced from the known sensitivity 
rabos 

The actual number of organisms found m the 

9 specimens per cubic centimeter of matenal is 
small Corper established about 100,000 organ- 
isms per cubic centimeter as the lower hmit of 
sensibvity of the Ziehl-Neelsen method and since 
ddubon-flotabon with picric aad counterstam is 
80 times more sensibve, a smgle bacillus found m 

10 mmutes’ search would mdicate 100,000 --80= 
1250 organisms per cubic centimeter The num- 
ber of orgamsms, i to 14, found m a 10 nunute 
search would mdicate the presence of 1250 to 
i7>5oo organisms per cubic centimeter of onginal 
matenal mvesbgated 

EVALUATION OF STUDY 

In view of the unprecedented success with 
which we have demonstrated Mycobactenum 
tuberculosis m this senes of abscesses, we wish to 
pomt out the causes of failure of earlier workers 
First, the selecbon of the op timum tune for 
aspirabon has not been duly considered It is 
well established that the number of organisms in 
tuberculous lesions mcrease greatly at the tune 
of caseabon and hquefacbon FoUowmg removal 
of the abscess contents by spontaneous rupture, 
the organisms decrease rapidly so that their 
demonstration is difficult Second, an adequate 
ennchment and a hght counterstam is absolutely 
necessary for maximum results 

Undoubtedly many, perhaps most, of these 
abscesses rupture spontaneously before the sur- 
geon IS consulted, thus the best conditions for dm- 
ectand immediate investigation have disappeared 
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It b evident tint a method on give a 
dbiDOtb witliln i Boon after tlie tpeci- 
mm b rec m 'ed bj the bboiatocy offen a da- 
tloct aihmitce orer former pnictice. In i of tlteae 
cue* a oegallve roolt by dJptko- flotation led 
oa to rtinia from nu^kal prccethtre. Tbeahtceaa 
healed ipootaneotaly and a months later the 
;(uhKa>p^ confinoed the DCfttlTe findings. 

atnotuLT Aim coxcxcKKn 
A compamon of the reaolta obtained by dllo- 
tkin-flotatlan and giuiies^plg iDocalatkn In the 
demonstration of Mytobacterhun tubercokab In 
i8 anorectal abscesses b presented. 

Tbe two methods were In loo per cent agree- 
ment in IS i hre w e i aspirated by needle. Twelve 
were positive and 1 was negative by both. Dndcr 
less favorable cozKlitiotii In which the a bre n t s 
mptnred rpontancoosly with much kwa of tna 


terkl, ther were In agreanent In resolt In 3 i 
a b s ctTS bnestlgated. Two were poshh e ud t 
was negative by both. In the i 
dfiatlan4IoUtIon was negative and hucohtlca 
was positive. 

Duotion-^tatloa vllh ploric add couBtnstah 
offen a for the Inntedlate dlagncoa cf ano- 
rectal tnbercnlosb in the ihscm stage, or hi 
probable cichtslon. 
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thit particulir brmnch of narring A nune 
not piM*o*cd of fuch an aplhodc and yrt re 
qwred to aanx ti a coi^cal mine viH mffer 
menUllj beaiuic of her lack of cxpenence uni 
her iwptitade in fact, »lre irffl be more of a 
hindrance than a help to the ftrr^n and In 
deed, in tome Immcaiurable degree, may be 
reaponiTblc for increaaed morbidltv or mor 
talitv perceatagea. 

It la an accepted fact that a nrgkal opera 
tion is a aencma tmdertaking and therefore 
anyone taking part in soch an imdertaklog 
most be capable, veil trained and eiperl 
cnced. If ft ia required that those who denre 
to become tgrgeons take special training to 
demonatrate their fitneat to do cargery then 
cmllar atandardi of training and require 
menta ahonld be estahhabed for the training 
oi tiail very topentant part of the toigicai 
team— the urgtcalaarve. Jostaatheprospec 
tive forgeoQ must take postgraduate tnlnhif 
m iQfgery ao ihoold the nurse wlahlng to 
q;ailif) as a curgfcaJ nime be compeDed to 
take poatgradoate ertinmg in openting room 
techruqne. When, aj part of their traiolDg, 
undergraduate nurses are assigned to the 
operating room, thej should be under the 
sopervisJon of trained and erperienced operat 
Ing table nurses and should work only a* sec 
ond nnrsca In such a position they wiO not 
handicap the operating su rgeon the\ wiD be 
more rwlm and hence be better able to learn 
uTvW the direction of one with suffident ex 
perieDce and knowledge to teach them Un 
fortunately It Is true that the lets experienced 
the s urg eon the more apt be » to have to voik 
with a relath'dy Inexpenenced and Inept fur 
jfkal nurse, despite the fact that be ahould be 
relieved of anj conhuwn or lack ol co-opera 
tion and should be free to concxntimte ex 
cinsivelj on the cppcrati\t procedure. 

The time b not far distant when both that 
surgeon Twt that hospital wfll be out of step 


with the times who do not Indnde (n ojwnliQi 
teams an anesthetist who is qualified to em 
ploy all of the newer developmeau in the ki- 
ministration of ancithetka, an anirtant who 
Is at least fa the procM of being triiwd to 
carry out ah of the major wuglcai proctdurei, 
and an opera ting nurse who has bew qwciiBj 
trained for a relatively permanent porfdoa. 

FsAxaU-lAan 


AN EVALUATION OF THE 
METHODS OF TREATMENT 
OF CRYPTORCHIDISM 


T here b a diversity of opiuioo 
among surgeons as to the best tirxt 
ment for the undescended testa. 
Some beiferc that the ectopic gland b po- 
tentiaBy mabgnant and should he leioored. 
It ahould be aaid h ow e ver that the oode 
•cended testis should not be crmddiT ed a 
precancEToos leaioD u only about a per cent 
of soth organa dev'elop tumors (Hictiub) 
Ollwrs behg\^ that if Wt alone, meat U these 
retained gonads wOl descend spoataneoTaly 
The reports of lomc favestigatots have bc5- 
cated that the reault* from bonnottil tbenpy 
are equally aj good as, if not lupcnor to those 
obtained by surgical treatment (oechiepay) 
In formolatiag a rational plan of trettment d 
the undescended testis, one b influenced br 
the nomber and type of cases be has seen, hb 
■nrgical operience and that of ha aswiaate*, 
and the type of case that recehTS bomMoil 
therapy 

It b an Important questiem iNTat per 
centage of undescended testes des cfod i spoo- 
taneoialy^ If the majonty of ectepfe testes 

wSttesTHtuaHy descend of tbefa own acxiirf as 

■ome m%T*tigatori datm, the value of tnv 
kmd of therapy Is qoestiooable. 

There can be no doubt but that socia 
aberrantly placed testes migrate to the scro- 
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turn of their own accord (Drake, Williams, 
Johnson) There is a difference in the reported 
incidence of ectopy before and after pubert)' 
According to Johnson, Williams and Drake, 
the incidence of cryptorchidism m younger 
boys IS 17 to 4 2 per cent, in adult men 
gonadal ectopy occurs in o 2 to o 3 per cent 
This may mean that the hormonal changes 
incident to puberty produce descent m a large 
percentage of cases However, another e\- 
planation may be the mclusion in the pre- 
pubertal group of a number of testes of the 
migratory or retractile t}'pe (physiological 
ectopy, pseudocrj'ptorchidism, or ectopy en 
Tclonr) It IS important to differentiate true 
(anatomical) from the pseudo or physio- 
logical type of crv'ptorchidism, as many cases 
of the latter descend spontaneously into the 
scrotum at puberty There is no convinang 
evidence that testes anatomically retained by 
mechamcal obstructions to descent ever de- 
scend spontaneously Moreover, the finding 
of ciy'ptordiidism in adult men is irrefutable 
c^^dence that all undescended testes do not 
descend spontaneously 
The treatment of undescended* testes by 
gonadotropic substances is generally recog- 
nized, but the results of treatment are vaned 
Bigler, Hardy, and Scott and Nixon in their 
reviews of the carl}' literature found that 
descent vas said to occur in 60 to 75 per cent 
of crv'ptorchids treated v ith pituitars' or pitu- 
itar\'-likc extracts Later reports have been 
less enthusiastic The studies of Thompson 
and Ilcckcl, Mimpnss, and Rea shoved de- 
scent in onl} 16 to 31 per cent of ectopic testes 
treated b\ endocrine therap\ The dosage and 
lengUi of treatment vith antenor pituitan- 
like substances is quite vaned in tlie cases 
reported in the literature Thompson and 
Heckcl vonder if the percentage of patients 
shoving descent spontaneoiish at pubertx 
vould be the same as that folloving the use of 


antenor pituitary pnnaple before puberty 
Thus, as a result of hormonal therapy, descent 
of the testis would be obtamed only in those 
cases m which the testes would descend nor- 
mally at puberty 

It is impossible to give a final estimate of 
the value of gonadotropic substance m the 
treatment of ectopic testes For one thing, the 
inadence of spontaneous descent is not ac- 
curately known Furthermore, it must be 
ascertamed whether endoenne therapy causes 
descent only of those testes which would de- 
scend vathout therapy about the time of 
puberty Hormonal therapy may make it 
possible to differentiate between those testes 
which reqmre surgical interference because of 
mechanical obstruction to descent and those 
that do not 

Treatment of the retained testis may be 
deferred until the patient is nine to eleven 
years old, smee the testis does not grow 
grossly or microscopically until puberty, 
(Wangensteen) If one cannot be certain that 
the case is one of pseudocryptorchidism or true 
undescended testis, there is no great harm in 
waitmg until after puberty before instituting 
treatment The practice of dela}ing treat- 
ment too long IS to be condemned, hovever, 
knovnng how atrophic the testis becomes when 
left in an aberrant position 

A course of hormonal therapy should be 
given first to see if the additional hormonal 
stimulus vill cause the gonad to descend into 
the scrotum If no results are obtained, an 
orchiopcx\ should be performed From the 
cx-pcncnce at the UmversiU of Minnesota 
Hospitals, It ma} be said that (a) spontaneous 
descent of a true undescended testis is a rare 
occurrence, (b) that the results folloving the 
use of gonadotropic substance in ciy'ptorchid- 
ism ha\ c been disappointing, and (c) that the 
most satisfactorv treatment of extopic testis is 
orchiopexx Ciiarlfs E Rea 
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TO A MEDICAL GRADUATE UPON BEGINNING HIS 
HOSPITAL INTERNESHIP 


I N the main comdor of the Cook County Hos- 
pital beside the elevators that carry a never 
ceasing stream of doctors, mtemes, nurses, 
visitors, IS a bronze plaque mscnbed m 
memory of Christian Fenger Themterested reader 
cannot but wonder, “What sort of man was this 
to merit such recogmtion?” and the thoughtful 
interne may ask himself , “Could I accomphsh any- 
thmg to merit such a tnbute from my successors?” 

The story of Christian Fenger, of his life and of 
his contnbuUons to surgery, and particularly to 
Chicago surgery, has been told many times*— 
only recently m a beautiful tnbute by Dr James 
B Hemck Everyone has dwelt particularly on 
his prolonged preparation for the practice of medi- 
cme, his mdefatigable mdustry, his wdlmgness to 
help young men In BiUmgs’ words 

“ soon after his amval m the country, he 
was persuaded by his countryman and fnend. Dr 
S J Jacobson, to locate in Chicago Dr Jacobson 
mtroduced Fenger to the members of the staff of 
the Cook County Hospital and he was mvited to 
conduct a few autopsies at that mstitution His 
saentific demonstration of pathological anatomy 
created such an impression that Dr Isaac N 
Danforth, who held the appomtment of patholo- 
gist to Cook County Hospital, immediately ten- 
dered his resignation for the purpose of makmg 
the position available to Fenger From the spnng 
of 1878 until 1893, Fenger was the chief path- 
ologist at the County Hospital, for 14 or 15 years 
the autopsy room at the County Hospital was the 
Mecca of medical students, mtemes, and mem- 
bers of the medical profession of Chicago who for 
the first time m the medical history of the Middle 
West had an opportumty to witness scientifically 
conducted autopsies and to leam the funda- 
mentals of morbid anatomy and pathology 
“In 1879, Fenger served m the surgical wards 
for the various members of the surgical staff of the 

‘Trank Bilbngs Surg Gynec. &. Obst 1932, 35 365-369 
MtonOchsner South M J April 1938 447-451 
’Proceedings of the Institute of Methane of Chicago 1941, 
13 3t&-3-’9 


hospital when they were absent from the city on 
vacations This surgical service gave him the op- 
portumty to mtroduce Listensm— antiseptic sur- 
gery— m the Middle West In 1880 Fenger 
secured appomtment with a regular surgical serv- 
ice in the County Hospital m which he continued 
for the next 1 2 years 

“From 1880 to 1884 he was curator of Rush 
Medical College Museum, m 1884 he was ap- 
pomted professor of surgery m the College of 
Physicians and Surgeons, m 1893 he became pro- 
fessor of surgery m the Northwestern Umversity 
Medical School, and m 1899 he became professor 
of surgery m Rush Medical College aflohated with 
the University of Chicago He was surgeon m 
chief of the Passavant Memonal Hospital, the 
German Hospital of Chicago, and the Lutheran 
Tabitha Hospital from the time they were organ- 
ized until his death From 1893 to 1899 he was 
attendmg surgeon at the Mercy Hospital, Chi- 
cago, and from 1899 until his death, he was at- 
tending surgeon at the Presbytenan Hospital 

“ he won success m practically every project 
undertaken His knowledge of morbid anatomy 
and of pathology was phenomenal for that day 
and was attamed by unremittmg energy dunng 
his hfe m Denmark and Egypt and his earlier 
experience m the United States This knowledge 
of pathology and of morbid anatomy made him 
one of the great surgeons of his time He never 
became a bnlhant operator, but what he lacked m 
operatmg skiU was more than compensated for by 
thoroughness and knowledge of pathology In 
diagnosis he was unsurpassed by any of his hmng 
contemporanes He spoke five or more modem 
languages, but did not possess a ready command 
of any language Nevertheless, he was a great 
teacher and though his speech was usually marked 
by haltmg words, he was able to impart knowledge 
to others with greater clearness than most teachers 
with fluent speech He was especially fond of 
young men who showed by their every day hves 
that they had a thirst for knowledge and ex- 
pressed this by purposeful, endunng vork He 
spent hours of his valuable tune, both of the day 
and night, in the instruction of xoung medical 
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men In theie Interating ccoferenfw he £re- 
q^nnitly forgot tbe ptnage d thw in the ipparcnt 

of teething It wu thraogh ha ln£aaice that 
many of the yoong medfcal men of the penod 
from iMo to 1900 '^ttd the rtb'wm o( Gennaxiy 
Atotria. France and Engfacd, and later became 
leaden in their choaen fields of irork in the United 
State*. ^Tifle Fcager lored abcrve e\-ery other 
thing in hk profcairocal life to hetp yoimg rrm 
mho ime not afraid to worit, ^ ez|amcd an Im- 
peheoce with the friv'okus and iiKUect men with 
whom be came in contact Alwa>a he had the 
ccrorage of his coTvktlcm and erpreaned them with 
bhmt words which acmetimfi gave those tmar 
qnamtedwithhim the idea of a^riendiln^ Bat 
DO man the writer haa ever kziown wai freer at 
enry or lealooay of othert. Ahrayt he araBed 
hinaclf CM everv opportunity to cxprcM appreda 
tioo of tbe work cd other men, prorsded it was 
diaractaued by honest) and eflndeocy Be was 
honest, InteOectnalh and profeaauna£l\ Be was 
ti u cere and b) nature staple, in his (deportment 
and dally life He was free from cnpHilty and 
t)iapatbm with the poor, t cadi patient be ap- 
(ileoall of the koowiedge w poasemed aodaU of 
the tme neeraary disregardfol of finatw-Ml re 
ward. 

Fenger llv'ed m Chicago 14 >'Birv Daring that 
period d time be exerted an io^oence In sdmhfic 
mediose unequalled by any other indlndaaL It 
was dee to hit infiueace and partkabriy aa a 
patbok^bt that there developed au^ men as 
Nkfaolas Senn, John B Morphy VnUiam J 
hIa)'o.I>wisl>.iIcArthijr andman) others ede 
bra te(l as great surgeons, and LocKig Hektocn, E. 
R_ LeCount, H G Uells. and othm recogolaed 
as great pathologists, and many practUiooien of 
Internal medldDe throogbout tbe MlddlB West 
and in Chtragg 

Christisn Feoger patted from this life on 
March 7 1903 bot Ibougn ro jTSrs have passed, 
he lives today In tbe hearts and minds of ho ndreds 
of fjiyildani and luig coos who were prond tooD 
him master and be will cofltinoc to Ih-c throo^ 
other gex^ntloas by the work of his students and 
ha pt^fls students. 

■n* rewards that came to Fenger were tboK 
that ever) doctor cocoes to prize abo%T all other* 
—the esteem, tbe sflectloii, and the wholehearted 
«/tmh-«riiTn of his fcDow practltlooers. 

Not long ago u a pabbcatfcp onanating from 
an Intone g ro u p there appeared “Oni Platfatfn, 
and amoog oth« “planks ibe foDowiag* 

EjpanfloQ of the educational pmgiam. 


"Prefereniial comldeiatloo for our IhIom h 
maHrig appointments for rcsldeBcies. 

“Financial remnneiatloo for Intends. 

The ctn tmt wi th tbe spH t and principles cf action 

that motirated Chiistisii Fenger 1 life ttinck cw 
so forcibly that I wu ImpeDcd to draw op ■ “pbt 

fcam" which seemed to me comktent with tir spirit 

0/ a great Instftotioo. reriai* I should caD it 
“Rtscdutiooi Made 00 Bejinningaalniemeildp-" 

To be grateful for miliimted opportBnhy 
to erpand mv medical borizen in a reiath^ 
ly hfw penod of Hm#. god [q mrasoaHy fs- 
tnhte surnjnnding*. To appreciate the 
privilege and opportunity of following fa 
the step* of Christian Fenger and Vfcbols* 
Senn or perh^ of Mturlre Richardson, of 
Hemans and Cabot orof HabtedaadOifar 
and Flnnej To emulate thdr example and 
to prwe a w c»th) suctesser to them. 

To co^gwirte with e \e r)‘ u ue on m) ictv 
Icn to as to render the most efEmcnt pomihle 
care to tbe patients entrmted to me:. As a 
)imicr to be loyal, prompt, resuiy for any 
task that wBJ to “male thinp go. As 
a lecuoc to direct arul organis tbe work cf 
the ward 10 that tbe pw oger mcB wQJ teorre 

the rrur l miitn of tr aJpitrij ^od espedCOCe SO 

that the medal stsdnts who cceae to 
bofprul u desks wiD strive to secure a 
place on ent servi ce so tlat the norict wS 
fed It b an opportanity and privUefe t 
help care for our pa dents. 

To treat with tpedal consideration the 
patients who come under my care knowing 
that mao% of thfm are the world s lets Coc 
Innate children and that they are in tbe hos- 
pital, not becanse of their confidence fa my 
abOity to help bat b eraose lhe\ ha e 
nowhere dse t ga 

Tn be ssT»rat£e t* and kiiidh- to reiativ e» 
and fno)^ realizing that in tbe practice of 
medicine one most con slii cr the family u 
wdl ai the patient, and that unless 1 can 
gain and hold the coDfidence cf both my 
efiorts may be truitlrta. To retarmhet that 

the reactioo of tbe responsible member of the 

family to a request for consent to postmor 

ton eiammaikm of the baifiing ana nnnmsl 

raw that has not responded t treatment 
nay depend entirely 00 tbe Impretsfcn ^ 
has gamed as to tbe degree and ifacenty cf 
my interest m the patienU under mr esre 
To make an accurate record of the bbt«> 
and of the examlnatloo of each patient so 
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that the evidence may be complete and per- 
manent To keep notes of important cases 
with names, dates, and diagnosis, so that I 
can recall them for reference when the occa- 
sion anses 

To leave no stone unturned to make an 
exact and accurate diagnosis of every pa- 
tient m my ward 

To give every patient under my care the 
benefit of the best treatment that the hos- 
pital and modern medical science afford 
To make a list each morning of the half 
dozen patients that require special care and 
attention for the next 24 hours if they are to 
recover from the serious illness they have 
contracted To explain the need for special 
care to the responsible nurses, so that their 
interest is quickened and their efforts di- 
rected with intelligence and effectiveness 
To trv to anticipate trouble and not to 
wait until catastrophe stares us m the face 
To provide a suitable donor and to be ready 
for blood transfusion before the patient is in 
ertranis, to give the intravenous fluid before 
dehydration is obnous to the most casual 
observer To prepare my surgical cases 
properly for operation, to see that the nec- 
essary instruments and apparatus are avail- 
able and m good order, to provide for the 
cast or splint or retention apparatus that 
may be needed after operation 
To ask myself each evenmg before I leave 
the ward if there is somethmg stiff undone 
that cannot wait until morning— some case 
of bleedmg to check for evidence of recur- 
rence, some splmted arm or leg to check for 
position or pressure of bandage or cast, some 
intravenous fluid to be given 
To keep on my bedside table some j oumals 
and books, so that every evening before I 
turn off my hght I can spend 20 mmutes 
readmg the Journal of the American Medical 
Association, Surgery, Gykecology and 
Obstetrics, the Annals of Surgery, or the 
life of Christian Fenger, of Robert Jones, of 
Osier — men after whom I would wish to pat- 
tern my hfe and conduct 
To remember that if I “do today’s work 
today’’ I need not be concerned about to- 
morrow and next month and next year 

“ in the summer of 1871, whenlwasattending 
the Montreal General Hospital, much worried as 
to the future, partly about the final examination, 
partly as to what I should do afterwards, I picked 
up a volume of Carlyle, and on the page I opened 


there was the famfliar sentence — ‘Our mam busi- 
ness is not to see what lies dimly at a distance, 
but to do what lies clearly at hand ’ A common- 
place sentiment enough, but it hit and struck and 
helped, and was the starting-pomt of a habit that 
has enabled me to utilize to the full the single 
talent entrusted to me 

“The load of to-morrow, added to that of yes- 
terday, earned to-day makes the strongest falter 
Shut off the future as tightly as the past No 
dreams, no visions, no delicious fantasies, no 
castles m the air, with which, as the old song so 
truly says, ‘hearts are broken, heads are turned ’ 
To youtli, we are told, belongs the future, but the 
wretched to-morrow that so plagues some of us 
has no certamty, except through to-day The 
day of a man’s salvation is now— the life of the 
present, of to-day, lived earnestly, intently, with- 
out a forward-looking thought, is the only msur- 
ance for the future Let the limit of your honzon 
be a twenty-four hour circle On the title page of 
one of the great books of science, the Dtscours dela 
MHhodc of Descartes (1637), is a vignette showing 
a man digging m a garden with his face towards 
the earth, on which rays of light are streammg 
from the heavens, above him is the legend ‘Fac et 
Spera ’ ‘Tis a good attitude and a good motto 
Look heavenward, if you wish, but never to the 
honzon— that way danger lies Truth is not 
there, happmess is not there, certamty is not there, 
but the falsehoods, the frauds, the quackenes, the 
ignes faliii which have deceived each generation- 
al! beckon from the honzon, and lure the men not 
content to look for the truth and happmess that 
tumble out at their feet Once while at College 
climb a mountain-top, and get a general outlook 
of the land, and make it the occasion perhaps of 
that careful exammation of yourself, that mquisi- 
tion which Descartes urges everj"^ man to hold 
once in a lifetime — not oftener 

“Waste of energy, mental distress, nervous w or- 
nes dog the steps of a man w'ho is anxious about 
the future Shut close, then, the great fore and 
aft bulkheads, and prepare to cultivate the habit 
of a life of Day-Tight Compartments Do not be 
discouraged— like every other habit, the acquisi- 
tion takes time, and the way is one you must find 
for yourselves I can only give general duections 
and encouragement, m the hope that while the 
green years are on your heads, you may have the 
courage to persist ’’ (“A Way of Life’’ by William 
Osier An Address dehvered to Yale Students ) 

It has often been said, “The world bows down 
to the man who works ’’ It nught be said with 
equal truth that the world is likely to pass with 
impatience, and perhaps a touch of scorn the man 
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TfaoccpstaritlyitandJwiUi oQtftxrtcb«ibiiiduid 
pUnthr voice ••yiny ‘‘Gbnmc. 

A beiDtlful triple to SB Robert Joces In the 
JnmuJ 0] Shi 4 and j0iHt Sttrftry la 1933 to) 
541-543 beglo* and ends vlthtbefoDcnrinf 
pvmgnphs 

"The kindly word. Use efa str lng snfie^ the 
tvinkling m the vbUe mjeetk penaoUty ol 
Sir Rnbcrt Jones remains only u a mecaaiy The 
vorlds rreatest ortliapaedR sarigecA baa oom- 
pkted hu Ufet voit qoktlv as be ns boro 
•ev-cnty reart ago at Rhyl on tbe North 
G ales coast, fust as qoletty be died b the early 
days oi this yeax at a little idUage in Mont 
gocceryshlre. 

ThroQ^kODt hb career be practised In Uitt 
pool and LNTnxnl has paid its last and greatest 
trlbate to the booor ol oot of its cftlcc^ Tbe 


ashes of Sir Robert Jena are the first to find 1 
resting phee srHhiii the vaSs of the rnWr.] 
The am stands on a ccbimn of stixc, draeto th 
fenndatke pIQai beneath the slalned vb 
dow dedicated to ‘Soviet. AsbcrastheiollsQ 
that vast cathedral stand, they wOTiheUer all tha 
baa died of Robert Joocs, aa 1 to^ tad i 
manoikl of hb service to mankind. Inthebcait 
and minds of those srbo came vUhla tbe |b« 0 
hb presence and vho learaed hmnbfy to km bim 
fats spirit still Ikes. 

It «as the tpBU of Serrke that Inspired am 
roodvated tbe H>’es 0/ Fenjer and Osier toe 
Robert Joca and It b that spirit that vfll briq 
Ufe $ finest levards to their necessors vho sr 
just beginning tbeir ca r eer s in tbe piufijikji b 
which we are proud to be enroiled. 

Smorta L. Eoca 
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REVIEWS OF NEW BOOKS 


A TREATISE on gemto-urinarj diseases is pre- 
sented by Pelouze in Office Urology ^ He em- 
phasizes the medical aspects of a urologic office 
practice. The anatomy and physiology of the gemto- 
unnarj tract are bnefly given as a background for 
the analj'sis of the disturbed physiology and patho- 
logical lesions 

In this volume a most competent, experienced 
authonty exposes to the reader the secrets and diffi- 
culties encountered in a successful urologic practice 
Necessities, such as adequate office floor space, 
cleanhness, and eqmpment for simple routine labo 
ratory procedure are covered in detail 

The discussion of gonorrhea is pnceless In sim- 
ple and plam language the diagnosis and the gentle 
art and saence of its treatment are uniquely pre- 
sented Adequate reasons for routine office use of 
Gram’s stains are given The pitfalls in smear 
diagnosis are hkemse emphasized Gram positive 
coca may be mixed mth gram negative ones due to 
vanahon in size, dye intensities, mutation or fission 
forms Uncertamties of identification of coca by 
cultures are pointed out Subculture from hquid 
medium to sohd medium will mvariably change the 
chain formation on smears to clusters The author 
states he has reached a point “where he does not 
know a staphilococcus from a streptococcus in ordi- 
nary cultures ’’ In the treatment of gonorrhea the 
value and shortcomings of sulfanilamide and its 
derivatives are brought up to date The fact that 
many patients remam earners following sulfanila- 
mide Uierapy is forably brought to the reader’s 
attention A warmng to include a culture for the 
gonococcus in the entena of cure in all patients 
treated with sulfanilamide is added to spare many 
innocent victims the disease 
The recogmtion and management of speafic and 
nonspecific prostatibs is most comprehensive The 
phj'siaan must be thoroughly famihar with the 
normal to recognize and mterpret the abnormal Not 
all normal secretions come from normal prostate 
glands Repeated exammations will show evidence 
of infection and not imtation of a normal gland 
S emin al vesicuhtis is deflated as a common focus or 
harborer of infection Senunal vesiculograms are 
rareli indicated 

Adequate dramage is given as the pnmarj reme- 
dial measure affecting gemto-unnarj infections 
The following pomts are neatl> made (i) All gemto- 
unnary infections produce pus (2) In the presence 
of pus good drainage is essential (3) All thmgs 

*OiTicE Urology a Sectioh ox Cystoscopy ByP S Pelouze 
M J) Philadelphia and London W B Saunden Co 104a. 


equal— the better the dramage, the better is the 
response (4) Chromaty is the result of poor drain- 
age (5) An organ has an inherent tendency to get 
well unless there is an effective feeder m some poorly 
draining contiguous organ 

The influence of the imnd upon the unnary and 
sexual function is well presented Frequencj of 
urination and noctuna may be psychic m ongin 
Unnary retention may be functional To search the 
mind as well as the unnary tract is a safe precaution 
Psychogemc sensory symptoms are not imaginarv 
any more than the pain of a true neuntis 

A comprehensive review of this textbook reveals 
a bnef inclusion of all major urologic lesions, diag- 
nostic procedures and treatment, medical, instru- 
mental, and operative One is strongly impressed 
with the inseparabihty of “office urology’’ and 
“hospital urology ’’ This volume should prove most 
helpful and instructive to aU who are mterested m 
gemto-unnary infections Leander \V Rtba 


T he concise and well written volume of 135 pages 
by Handfield-Jones entitled Surgery of the Handr 
is an excellent contnbution to the subject of hand 
surgery and emphasizes again how far-rea chin g and 
important have been the results of Kanavel’s pioneer 
work on infections and injuries of the hand In his 
preface the author acknowledges his indebtedness 
to Kanavel, and m discussing the subject of infec 
tion and injury constantly refers to his teachmgs 
Two-thirds of the volume is devoted to a discussion 
of infections of the hand and their sequelae, a second 
section of 23 pages to injuries, and the final section 
of 21 pages to other surgical lesions 

In reviewing a volume which is so well wntten 
and which stresses wisely and forcefully correct sur 
gical prmaples it may seem unduly cntical to select 
anythmg for adverse comment and in doing so we 
would not detract from the commendation that has 
been expressed In discussing prevention of infec- 
tions after injury the author states (p 7) “Should 
the band be dirty more harm than good can be 
done by washing The injured part is immersed in 
a bath of tincture of iodine for three minutes, the 
skin edges bemg separated to give access to the 
iodine ’’ One wrould like to substitute for thic advice 
the suggestion that simple soap and water cleansmg 
followed by imgation with stenie salt solution, ff 
earned out with i n 2 hours of the time of injury, is 
an ideal method of transfomimg a contaminated 
wound into a clean surgical wound that can be re- 


„ Ham B> R M Hindficld Jones M C 

F ILC>S BGltiinorc The WTHiinas 2 k. ^TUubs Co 1940. 
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paired and dated »llh nfetj aod with every ULclL 
hood ol primary heaHitf. 

On pafe oo the author tu let, I belkre that tm- 
m ed iate tatmc ol enahcithed tendoa (i both 
f tDc a d daoterowt whereas a free tewloo hoold 
be enJtcd at ooce.” Soeh advice teems t Ifaoiet^ 
fact that the result of any tendon anture depends 
first of all opoQ ««jiring primacy wound beaQng 
and withcct in/ectloa. V teodoct thoold bo to- 
tured unless the s urg e on b conrlaced >!>*■ 
voqikI U a dean surgical trouad Tltt fact that In 
fectkrn b hlety to be more If ft occurs 

with] a tendOD sheath does t affect the CMndal 
prindple InvtJTed. 

Thi^fbont the Totame exceOeiit lOuctratioas 
bare been used whid dd greatly t Its alttactfea 
appearaiice and to darity d the (Bsattaken. Aho- 
getber thk coctribotian h ti rrrrnm t 
tdcfitloQ to the nteriture of surgery of the ti«rxt 
fitnom L Eoo. 

’ I Hb t o Tolome set entitled O^tr*- 

-L //nr by hlalngot, contaJolng some 300 pages, 
would teem to be mcrre propedy entitled *501^131 
CocsicHtioQi of the Abdomen^ tixo at least as much 
spacakderoted todlacutsiooof tbeetMlogy patbol 
ogy symptoens, and (CagiMaU u b ^rwn to the op- 
enUoBa. Thoe an many nicely executed drawtop 
of opentiee procedures whkh Up clarify the ae 
companyiag Jeacriplioaa. 

Tte fiat volume coven abdominal taddews, 
•t maefa od dacriemim- spleen, paaoeas, oB blad- 
der and Ue ducts. Tmm nDfects ara fuQy dia- 
cused and many referenca ara to the eorrmit 
Etaature, thoc^ not alrays to the most recent 
caotxfbutiOQa. A taote entiU stand by the author 
in biadSog ths subiect of suture materlab and 
wound dosure tecbnlqu would be thought de 
tfrabls by many surgeocs. The operatloui f th 
stomach and doodenum ara coverea In coosldetable 
detail. 

tolnme cretklea the liver ppenchx. perl- 
tnmpnm, mesentery omentum, external abdcaubial 
bemia, intestines, and pastoperative chest condl- 
tkrai. The greatat sTVitmen t of space b girea t 
the vermiform appendix in thb vorsms. Ameiicao 
awtrlbutkns to colon surgery ara promioenlly men- 
tkiued. 

The impression b given of s rather thoroUfti la 
view of the hteature by tha author posslhlr not 
quits fuffidently oltical to help the embained for 
geon Slid otfering little new material for thoss weQ 
trained. Taowu C Dooulsm. 


oent, four-foot jarset urethral giand hmets 
t let daQy and urethral IrrtttTbtkrB of j to t » 

cent protaijol Kilntkm four tiroes dally rs rec» 
mended. Mfinit valoe wascMignedt 
vaccines In acute hetsserian bfectloos. Tbs ml 
pbouamide grtup b mentkned, but the brii 
It b too early to say whether or not t I k resahs 


mitb was noted In u patients, or 7 7 peremt. TW 
treatment of acute epsdidyodris b given as citWr 
palSatlve or opesative. A snard 00 goodnial tni 
ritb b Induded. 

Tbs subtect of urethral itrictwres b weQ enrered 
(Tsislficatloo may be made according t itwW re 
^MQset trtatmenL Sorg^ treatment of iretiril 
ttric inr es. In chiding tbd reMctlou, b nktoated b 
detaQ, and the traatment pltlaQs are emptadsH. 
Tbs o bcTmtc ic of penile a^ urethral tsmon and 
fostlgu bodies b adequate. There are many bICT 
estlng phot ognphs and a few colored dra (ngi. 

volume sums up the bshCography and 0^ 
kns of many for ej^ wntea on of tha penb 

and urethra, thereby loxBng ItscU as a handy itf 
oe s ae M tbM subjects, LKAvoca T Kn 

^T'HETCihimeI.£j»ssrtJZ7»/J,/N>*tty / Qjftfwi 
•L Ctmiwry* b of dbdnct vidos in t dlffmat 
way* first and most Im por tant perhipa, as hb- 
toncal outlifi* of tbs cariy hbte^ and growth ef 


aW Petij by ileCrea are de voted t tb* 
anatomy arKunabes and emgeoitai malforaadarm 
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C LINICOPATHOLOGICAL knowl- 
edge of sarcomatous tumors in gen- 
eral has lagged somewhat behmd 
smnlar knoiiledge of epithelial tu- 
mors The former show such marked histolo- 
gical vanabihty that classification is fre- 
quently an expression of mdividual opmion 
While m many instances, the classification of 
sarcomas may seem to represent an academic 
nicety, nevertheless it is highly essential if 
one IS to draw accurate statistical conclusions 
and avoid misinformation as to the ef&cacy 
of any form of treatment Progress in the 
study of mesenchymal tumors, however, is 
surely being made, and the identification of a 
synovial sarcoma with specific synovial char- 
acteristics represents an achievement in this 
direction 

Synovial sarcoma would appear to be a 
rare disease if the reports m the hterature are 
to be regarded as trustworthy It is our feel- 
mg, however, that this rarity is far more ap- 
parent than real Histological recogmtion of 
the tumor is often difficult unless certam 
specific features are demonstrable Failure m 
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this regard will relegate the tumor to an im- 
proper category Moreover, dmical recogm- 
tion is difficult particularly as regards the 
mtra-articular tumors involvmg the knee 
]omt Here the disease remams undiagnosed 
for from 5 to 6 years, and the patients are 
usually treated for chronic synovitis or for 
cartilage mjunes 

There have been several excellent communi- 
cations on synovial sarcomas, notably those of 
Sabrazes and his associates and those of Knox 
and of Berger Wagner reported the first case 
in the Amencan literature This was studied 
by Ewing who called it a“fibro-endothehoma” 
of synovial ongm Coley’s paper deals with 
the chmcal features of the disease as they 
appeared at that time The older hterature is 
madequate m that pathological descriptions 
are so incomplete and end-result studies so 
poor that conclusions are misleading Men- 
tion should be made, however, of the papers 
of Stuer, and of Lrejars and Rubens-Duval 
The former described an “adenosarcoma” of 
the elbow region identical with our Cases i 
and 2 , the latter described with excellent illus- 
trations a sunilar tumor of the knee joint,and 
mdependently called attention to the fact that 
the tumor m some areas resembled an epithe- 
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C LINICOPATHOLOGICAL knowl- 
edge of sarcomatous tumors m gen- 
eral has lagged somewhat behmd 
sunilar knowledge of epithelial tu- 
mors The former show such marked histolo- 
gical vanabihty that classification is fre- 
quently an expression of mdividual opmion 
While m many instances, the classification of 
sarcomas may seem to represent an academic 
nicety, nevertheless it is highly essential if 
one IS to draw accurate statistical conclusions 
and avoid misinformation as to the efficacy 
of any form of treatment Progress m the 
study of mesenchymal tumors, however, is 
surely bemg made, and the identification of a 
synovial sarcoma with specific synovial char- 
actenstics represents an achievement m this 
direction 

Synovial sarcoma would appear to be a 
rare disease if the reports in the hterature are 
to be regarded as trustworthy It is our feel- 
mg, however, that this rarity is far more ap- 
parent than real Histological recognition of 
the tumor is often difficult unless certam 
specific features are demonstrable Failure m 
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this regard wiU relegate the tumor to an im- 
proper category Moreover, clinical recogm- 
tion is difficult particularly as regards the 
mtra-articular tumors mvolvmg the knee 
jomt Here the disease remams undiagnosed 
for from 5 to 6 years, and the patients are 
usually treated for chrome synovitis or for 
cartilage mjunes 

There have been several excellent communi- 
cations on synovial sarcomas, notably those of 
Sabrazes and his assoaates and those of Knox 
and of Berger Wagner reported the first case 
m the American literature This was studied 
by Ewmg who called it a"fibro-endothehoma” 
of synovial origin Coley’s paper deals with 
the chmeal features of the disease as they 
appeared at that time The older hterature is 
inadequate m that pathological descriptions 
are so mcomplete and end-result studies so 
poor that conclusions are misleadmg Men- 
tion should be made, however, of the papers 
of Stuer, and of Lejars and Rubens-Duval 
The former desenbed an “adenosarcoma” of 
the elbow region identical with our Cases i 
and 2 , the latter desenbed with excellent illus- 
trations a similar tumor of the knee joint,and 
mdependently called attention to the fact that 
the tumor m some areas resembled an epithe- 
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liom* and in other arcu a tarcoma. An 
epithelloaarromatotu” hUtoIo^cal appear 
auce has thus became identified as a ftnUag 
feature of most synovial sarcomaa. 

Smith writing m 1917 redttCON-ertd these 
tumors and coined the designation aimovi- 
oma to Indicate their ipeohc synovial nature 
and origin This term unfortunately soggesu 
a benign tumor Mere simoidal iocalisatxra 
docs iHDt snScc to eatohUih a tumor as a 
i^moiioma. Thus a hemangioma or chon 
droma of the Bynovhl membrane is not a 
i>Tio\’k)ma. The term “s\movioma has found 
such general acceptance horrever that It b 
difficult to displace. ^ e are Indmed to favor 
Berger's suggestion of synovialosarcoma or 
syooi-ial sarcoma for the malignant turnon of 
specific ij-noidal origin. 

CUXICAl ffTTOT 

The present stud) 0! 16 cases of synovial 
sarcoma was undertaien in a further attempt 
to study this obscure disease dmlcally and 
pcthologkaUy 

Cnaanaiemy S>imvlal sarcomas orklaate 
in s>'ncnr*ial tmue and thus are found in yAnX*, 
para •art! colar bursae, and in tendon abmtha. 
In general the> occur in or near a Joint and 
since the relatirathips of the different synovial 
tissues are extremd) variable and con^ilex. It 
Is often dliEcult in an Individual case to esUh- 
lish the exact site of origin. This difficulty b 
enhanced when the tumor Is of wide extent 
and of Infiltrating diaracter iloreo^TT the 
Intra articular ijiMVial membrane is so (re 
questly continuous with that of the parm 
■rtt nilir buTsae rhat bursal aod intra -articular 
ins'ols'cment ma> be simultaneous or succes- 
sive. 

Anatomically the tumors fail into 3 groups 
(i) encapsulated— Cases r a 3 5 9, 10 (2) 
drcumscribcd— Cases 4, 6. u rj* *4t *5 
(3) diffuse— Cases 5 7 n 
The maJoat> of encapsulated tumors take 
odgla from the eyrervial cuembrano of a para 
articular bursa and the capsule Is formed by 
the bursal walL Greumsexibed tumors may 
originate In a hum or a tendon sheath Dif 
fuse tumors are dossKally seen withm the 
and show slmoltaneoua or successive m 
TDhxmmt of Jomt, suprapatellar pooch, and 


popbteal region. Indeed they nur enm fa 
^•ade the adjacent bones. 

The gross appearance of the tumor b sub- 
ject to conuderaUe loriatlon It mar be 
solid fibcoua, and homogcnecan, cswntiaBy 
like an encapsulated fibrosarcDoia. In gro- 
era] however It appears soft, and raynwu 
tous at least m areas. Grossly critic areaj and 
defts are occasionaJI) recognlxrd. \cllcm 
brown plgmcntatiou of the tumor with hemo- 
siderin u sometfanei observed, similar to that 
of the benign xantboroatous giant cell tumor 
(Cases 10 13 and 14) Focal areas of calcifi- 
cation chondnfication and osslficatioa axe 
found more frequentlj than In other soft 
tissue tarcofnss ( C ases i 3 6 6 9, ii) 
Brodets encountered cakxfica don Inoniy 11 d 
15a cases of soft tinue Bartoma, and Shields 
WaiTtn, wbo reviewed 155 cases, dW not 
mention It at all Moreover it li not urifikrfT 
that among fibrosarromas showing cakifica- 
lion and o^ficatkm there may not be some 
ovtrlodked nmovlal sajmmis, since the patlb- 
oiogtcal dist^actioQ b often 
out prolonged stud) 

Lfiuiien The ioentiem of the tomoi In cm 
16 to which are added si aatlxsllc 
cases fitcn the btersinre Is shown in the tabie 
AJtbo^h the series h small It Is Impresshe 
in tb"! opproxrmalcl) half of these tumoo 
occur in or about the knee Joint. 



moLOoiCAL rAcroai 
The etiolojkaJ factors to be coosldatd axe 
( ) The rfile of ttamoa (1) the Influmce 
chronic bursitis or chronic ij-noviUi ty ■*« 
InddcDce (4) sex Incidence. 
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Trauma Tratuna was mentioned m 4 cases, 
m all of which the knee jomt or its adjacent 
bursae was mvolved In 3 cases the trauma 
was severe and direct, whereas m r, it was m- 
du^ct In I case careful history elicited the 
onset of symptoms prior to trauma Twelve 
cases gave no history of trauma It seems 
most likely that trauma occasionally imtiated 
the onset of symptoms but by no means pro- 
duced the tumor 

Chronic bursitis or synomtis The progres- 
sion of an inflammatory hyperplasia into a 
neoplasm has often been recorded One of our 
cases (Case 3) occurred m an olecranon bursa 
with a 10 year pre-operative history and 
strongly suggests that a previous bursitis may 
occasionally predispose to the development of 
a synovial sarcoma The frequent localiza- 
tion of the knee tumors m the popliteal space 
where bursae are so prevalent, and the co- 
existence m both the bemgn bursa and the 
mahgnant tumors of blood pigment, bone, 
and cartilage, arouses further suspiaon that, 
m rare mstances, a chrome bursitis may pre- 
dispose to the onset of a synovial sarcoma 
The long duration of symptoms m the mtra- 
articular knee jomt cases also raises the 
query as to whether these were primarily, or 
became secondarily, mahgnant 

Age at onset of symptoms The age madence 
IS predommantly between the twentieth and 
fiftieth year with the average at 34 years In 
Berger’s composite senes of 24 cases from which 
we have excluded 3 cases*, the average age was 
35 4 years The age mcidence is notably younger 
than that for fasaal sarcoma or fibrosarcoma 
of bone In the former Broders finds an 
average of 43 2 years In Warren’s group of 
fibrosarcomas the average age is about 50 
years Smith, however, encountered an un- 
doubted synovial sarcoma m a 7 year old girl 
The tumor was located m the nght knee and 
symptoms of mtemal derangement had been 
present for about 3 years 
Sex Synovial sarcoma occurs more fre- 
quently m the male sex — ii of our 16 cases 
and 13 of Berger’s 21 cases For the com- 
bmed senes the mcidence is 24 males and 13 
females This differs but slightly from the sex 


1 because of Incomplete daU, his Case 9 

IS our Case 10 and Berger’s Case 10 we re-eiamlned and found to be 
a ij'plcal xanthomatous giant cell tumor 


mcidence of fasaal sarcoma as reported by 
Broders and by Warren 

SYMPTOMS 

Chmcal symptoms of synovial sarcoma are 
neither stnkmg nor characteristic In xantho- 
matous giant cell tumor of jomts and m hem- 
angiomas of the knee jomt, the symptoms are 
frequently of suffiaent uniformity to permit 
of pre-operative diagnosis An analysis in- 
dicates that (i) pam, (2) tumor, (3) joint 
dysfunction, (4) occasional fluid swelling of a 
jomt compnse the chief chmcal symptoms 
Pam Pam is not a constant feature bemg 
present only m 8 of our 16 cases Here the 
duration of pam varied from 9 months to 10 
years, and liie patients were usually treated 
for synovitis In all of the cases mvolvmg the 
knee jomt, however, pam was present and the 
majonty of these showed diffuse mvasion of 
jomt and para-articular structures Some 
cases showed gross imphcation of a nerve 
trunk Pam was absent or mconspicuous m 
the encapsulated or arcumsenbed para- 
articular tumors Three of the painful cases 
mvolvmg the knee joint were explored and ex- 
ternal semilunar cartilages were removed with- 
out the nature of the disease being discovered 
(Cases 2, 4, ii) Indeed, i case. Case 7, had 
two explorations without discovery of tumor 
Many tumors were painless, localized, or en- 
capsulated sweUings as m Cases i, 2, 3, 4 9, 13 
Tumor Tumor was noted by the patient m 
10 of 16 cases The known duration of tumor 
vaned from i month to 10 years with the 
average at 29 months The location of the 
tumor undoubtedly influenced its discovery 
Superficial tumors, as m the cubital fossa, 
olecranon, or wnst appeared early Tumors 
concealed withm the knee jomt, popliteal 
space, or suprapatellar pouch eluded discov- 
ery for an axerage penod of s 6 years 
Dysfunction Dysfunction was present m 10 
of 16 cases It vaned from shght restnction 
of motion to a severe painful flexion contrac- 
ture, as illustrated m Case 4 Dysfunction 
was caused either by mtra-articular mvolve- 
ment, or by pressure upon the joint structures 
by an adjacent tumor 

Swelling Flmd sweUmg occurred m only 2 
of the 16 cases Both cases (ii and 14) 
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ihored Intim-trticoUr involvTancnL Cfntri* 
fngition of the Joint fluid and cxammition for 
tumor cdl* mia imsoccetifuD} attempted. 
Fluid nrelllng which Is quite common In 
joint xanthoma, wouid thus appear to be prea- 
ent onl^ In intra-artKolai tj-novial saraxna. 

DaraJlon of tymptams The a\TTajc pre 
opeTBti\T dniatJon of svmptoins for the entire 
aencs was 36 monthi with citroae* at i 
month and 10 j'caii. The tencs Is too «m>n to 
permit correUUon of the pre-operattve dura 
tion of tjmptoms with end resuita. If those 
cases ihcrwhig Intra articular knee ln\T4\T' 
ment arc coniddered separately however the 
pre-operatUT duration of m^otns was 5.6 
yean. Prolonged peunfol dWiIUty m a knee 
should alwaj-s be regarded with fiupwiia. 

*OE>rrti£2<ooiArarc rrvAirKAnov 
\-ray naminatioo was made m 13 cases 
and In 10 of these, a soft part tumor near a 
Joint was rifuahed (Cases r 6 S 9 10, rr 
13 14 I5i t6) In 4 cases (Cases 1689) 
the tumor showed Irregular caldflcation 
which facilitated x-ra> vnaallatam. lo s 
coses (Cases le and ii) the tumor was over 
looked on flnt esamination but was readOv 
discovered on renew of the original dma. One 
case (Case 5) aherwed faoeased Intra-ardcolar 
soft part tUciening 5 j'cars before the di«g 
DOsis of sj-DOMal aarcoma was established 
but this was not regarded with suspickn. 
Eictptioo must be therefore to the 

statement that x ra> fihm of synovial tajcoma 
are uxuaDj negative. Closer attention to soft 
tlssne de^ wfl] undoubtedly lead to their 
more frequent discovery hotunllkelj poen- 
marthrography wfll farther impro\-c a ray 
diagnosis. In Cases 5 and 8 extensive destiuc 
tioo of the bones comprising the knee was 
found without conhnnatorj x-ra> evidence 
A more CQinpreheiisi\e reidew of some of the 
roentgenographicfeaturesof syDonal sarooma 
are to be found in an article by Raymond 
Lewis. 


miATMEKT AXD Evn-aEsnis 
The pies-ious treatment accorded to syno- 
via] sarcoma has In our opWon erred by being 
{00 consevatire. Treatment has generally 
coosisted of local exasfain followed by dclajTd 


ampatatioa, rmleo the cotme of th: <£ann. 
was Interrupted bj widespread metsituei. 
The fretpent small sue of the tumor Ui en- 
capsulstioo and the long pre-opentlve don 
tiou of sjmptomi, all obscure the undoobted 
roalignancj and loll the surgeon hto an er 
roneons sen* of secantj- which Ii not nar 
ranted bj the end-results. 

TreaJmfitl by hcol tsaston In getml, 
treatment of an accestible and ta. 

mor bj local adsion results In prompt recur 
rente and essential widespread metastsfii 
This statement b based upon an analytit of 
13 cases which had undergone primary lool 
cxcbloQ (Cases 1 to 4 6 and 8 to t5) Of 
these 13 cases, recurrence was prompt m 10, 
in an average interval of 8.9 months, neceaslu 
ting either secondaiy exdtioa or ampatatlan. 
One patient Case i b beheved to uve de 
vclop^ axillary metastascs, and s padenti. 
Cases 1 and 9 seem wtH without (hnse bat 
bare hem foJlowtd lor only 14 and 9 mcoths, 
respectively One patient. Case is bowner 
Is wdl 3 \-ean after two exosons m idte of a 
prom pt recurrence. HUtnlofkally it seems 
to be a less malignant variety of the tumor 

TmJmtiU by driaytd empufaiwt la 7 
cases (Cases 3 7 6 10 ii la and 14) 
tients were treated by delayed amputstioc- 
This delay in amputation was unally the re 
suit of insUlltY to arrive at a proper dls gacrw i. 
Five of these (Cases 8 10 ii i». and 14) had 
reai\Td one w more local eidsioca followed 
by prompt recurroice. Six of the 7 cases in* 
xxdvtd the knee joint and the seventh b- 
rohrd the flexor tendon 0/ the img finger 
There are oolv a furvi\'als of thb gnwp. 
Cases 12 and 14 for as months end i yrar 


respectively 

One enndution that can be drawn from tnu 
small group of cases Is that delay In amwta 
tSoc Is not permissible in dlfliise Intra artfcuiai 
symoviaJ sarcoma. 

I af« of s-rcy therapy It Is vutoa^ i»* 
posrible at this time to evaluate the ctocy 
of X ray therapy Ewing recently s tated t^ 
In his experience rvno\'ial sarenenss reswoow 
rather fav-orably to Intensive deep liradatwi- 
lo 8 of our cases (Cases I 4^8 
16) patients reca\'cd inteniiw deep x 
therapy’ after load eidsion- The tamer m 



De SANTO ET AL SYNOVIAL SARCOMAS 


9S5 


Case I has not recurred but patient has devel- 
oped axillary metastases, in Cases 4, 8, 10, ii, 
12, IS, and 16, lesions recurred promptly, 
Case 10, patient survived 10 years before dy- 
ing of metastases, however Patients m 
Cases 8, 10, ii, 15, and 16 did not survive a 
3 year period and in Case 4 a prompt local 
recurrence is scarcely compatible with a long 
survival 

The final chapter m the proper treatment of 
sjmovial sarcomas will undoubtedly require 
revision We believe, however, that for the 
localized or encapsulated tumors, radical ex- 
cision followed by mtensive irradiation will 
permit time for pathological examination and 
gradation of the malignancy of the tumors 
Whereas aU synovial sarcomas are malignant, 
there can be no doubt that the grade of malig- 
nancy follows the general rules for all malig- 
nant tumors We beheve that the vast ma- 
jonty will require prompt amputation and 
that the deasion as to amputation cannot be 
too long deferred Pathological distmction 
from the bemgn xanthomatous giant cell tu- 
mor is important to avoid needless sacrifice of 
an extremity It may be justifiable m occa- 
sional mstances to allow time for a smgle re- 
currence, but it is never justifiable to await 
more than one recurrence The general prac- 
tice of treating soft tissue sarcomas by re- 
peated local exasion has certainly not yielded 
bnUiant therapeutic results Broders found 
from 7 to 45 per cent 5 year cures dependmg 
upon the degree of mahgnancy of the tumors 
and Warren reported 35 per cent 3 year cures 
Coley IS convmced that the treatment of soft 
tissue sarcomas by repeated local exasion re- 
sults m more fatahties than would result if 
early amputation were more frequently re- 
sorted to Sabrazes would treat all synovial 
sarcomas by pnmary amputation 

Treatment of diffuse synovial sarcomas, 
such as those which mvolve the knee joint, 
should be primarily radical at the outset 
Here the tumor usually mvolves jomt, qua- 
dnceps pouch, and pophteal space, and 
attempts at local removal cannot fail to be 
madequate Treatment may thus be sum- 
marized 

I Accessible tumors usually encapsulated 
should be treated by widespread local exa- 


sion Pathological examination will permit 
gradation of the tumor and allow a short 
penod of observation Amputation may be 
deferred to the time of the first recurrence but 
never beyond this 

2 Inaccessible or unresectable tumors such 
as those of mtra-articular localization should 
be treated by immediate pnmary amputation 

3 X-ray therapy may retard the growth of 
some tumors and can be employed after local 
excisions 

HISTOLOGY AND PHYSIOLOGY 

Before undertaking a discussion of the his- 
tological features of s3Tiovial sarcoma it is 
well to review existent concepts concemmg the 
structural and functional charactenstics of 
normal synovial membrane 

In a previous communication, Wilson and 
one of us reported 9 mtra-articular xantho- 
matous giant cell tumors of synovial ongm 
At this time the conclusion was formed that 
the tumor arose as a proliferation of synovial 
lining and subsurface cells m which the evolu- 
tion of the tumor was frankly histiocytic The 
plasmodial giant cell, the large foam or xan- 
thoma cell, the mononuclear ceUs with mtra- 
cellular hemosiderin pigment, the so caUed 
“stroma” cells, and the lining surface cells 
were all regarded as modifications of a funda- 
mental cell type or histiocyte At this tune, 
the authors were unfamihar with the histo- 
logical studies of Francescim and the tissue 
culture expenmen ts of Vaubel to whom pn- 
onty IS acknowledged for recognizing the 
histiocytic nature of the synovial membrane 

Berger added additional histological evi- 
dence of the histiocytic nature of xanthoma- 
tous giant cell tumors by demonstrating 
an abundant dehcate argyrophilic reticulum 
throughout their substance In cutaneous 
xanthomas which are more properly lipoid 
histiocytomas, there exist, as Senear and Caro 
have shown, all transitions from a cellular 
histiocytic tumor without xanthoma cells but 
with abundant hpoid demonstrable by sudan 
stammg to an obvious xanthomatous tumor 
contaimng many foam cells We have also 
demonstrated an abundant arborescent arg^H- 
ophihc reticulum in these tumors, which these 
authors did not point out 
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It $nms quite apparent, ihereforr that bi 
hiitotoRlcal rtcdy the hiatfax^-te can at pre*- 
ent be dcmonunterf in one or ill of the follow 
In^ wap fi) demoiatrable Upophugic prop- 
erties, (a) dcinonjUahle «derDphagic proper 
ties (3) rcticuliii prodoction 

In addibon the hl5tioc)'te posaesaes an 
endothelial appeamtee aj>d tends to be 
poUtnorphoos. 

In the knee joint of the 4 month cmbr\t) we 
faa\'C observed a ayncytial atnicture of the 
entire »\iKivtal mesenchpme manifested more 
prominently b\ a characteristic retlmium 
Thns it ma\ be stated that this bUtioo’tic 
pnwrtv of rcUcnlm production fcn the s\'no- 
\-ia 1 membrane bcccn^ apparent at an eisrij 
cmbrj-ologKal age. Border cnboidaJ cefls do 
not appear conspicuous and probablj ^n^^e 
thdr appearance at a later date It cannot be 
tjamned, herrm-er that the mere detnonstra 
tlon of reticnhn U ahrasi f>iKkQ\-mous with 
a hiftfocytlc origin In rfaahdomjwaarcoma, 
for example, retieulfo produetkm is sometunes 
as stHkl^ in our material as In ao called 
retlculom cell saroomax. There b great need 
for additional clarification of tbe annpkx 
problem of redcuUn prodnetba In normal 
Uatues and In contweth-e tissue tumora. 

\ aubel studied nTvma by means of tiasue 
cultures and pouted out peculiarities which 
distingulihed It from onginan mesenchiTne. 
These were (1) a potj-morphisra of the cmIb In 
cultures with a tendenc) to prodoce round 
splodk, pol}'goaal, and epftbefiald ceDs and 
(}) a fimctloDa] characteristic, namdv the 
formation of sjTKrvia] mudn. Berger reviewed 
tbe varying concepts coocerning the true 
nature of &e ej’nov'ial membrane He 
regarded it as an histiocytK tiasue relalcd to 
the rcdculo-endothdlal svstera and capable 
of asaumxng different functional and rdsto- 
logKal appearances (i) a trul) cndolheUal 
ttn'ng hmcticm piaved br the border edit, 
(1) a mu<in-fonning fnnetioa, and (3) a his- 
tiocytic function— exhibited htslologfcallr by 
bpophagic and siderophagic properties, and 
b\ uie productioo of a fine retJenUn about the 
ccTls. 

Tbe experiments of Kev and othen 

demonstrated tbe phagocj-tk and mlgialoty 
character of the lynoviaJ ccDular coostltocnts 


when foreign msfeiiala were fntroduetd mj 
joint and further support tbe concept cf tl 
rctioilcumdotheQal nature of svnortil men 

brane In various forms of hemocTharic it& 
rttb, the siderophagic ainlrt) of both boij« 
and subsurface sv-novial cells b rtrOdnrir e 
hibited. ^ 

nirrotooY or f\-vo\‘uL iiaccna 

Alloranj of the twrinal characteristics ^ 
mentioacd are vir^ingl} exhfbfted In tbe si 
comas of sjmovial origin. Frtqoentlv 1 
thes e fcatora co-cxist as sabscqnent bbti 
bgwal descriptions will show In some ca* 
the e%"olution of the tumor mav be ni ed c n 
nantl} one sided and overshadow other da 
aclfr^a. The lustoJogIcal appearance < 
fibrosarenmas and sptndJe ctfl sarconui 1 
fascial or penosteal origin a more chars 
tcristkaDv unifonn. Here, ns Broders state 
a small area serves to IdesUfy and grade tl 
tumor FortheideotlficstioaofRiedficfpi 
vuJ characteristici, hcnreiTr nmltipleKctJci 
and careful differential staJmng are esseatl 
because the d e vdo p meat of the tumor may 1 
notnrk<osl> heierogeDeoiB. 

Endothelbl imiacteristia exhibit theo 
selves within the tumor charactenstkaJIy 1 
epithdioid gUnd-HIx spaces often cndcauii 
mndn, or by reproduction of pavement-in 
areas of tbsue stiooglr resembling rorthefiun 
or again, as neoplastic synovial vuIL Wbe 

characteristic features are striUagiy dt 
veloped, hatmeytk features may be pnrti, 
anppresaed, although with reticolom staim 
ooccangenerillvJdmtif) two ceD tvpes b ih 
tumor ooe, having the properties of a retlco 
lom cell ■nri toother retaining eodotheOil 0 
epithelial properties. 

MadnpTOQUctionma} beconfiBedtofiand 
hhe spaces or mav appear as small btentitia 
accnmolatiofts among tbe eodotheOsl com 
pooents of the tumor cclk. Orosaly muri r 
production makes areas of tumor ajpea 
ro>iomat(Xa or gelatinous. 

Hbtktcjtk properties may be exhibited a 
several wavs 

1 Tbe tumor may rioaelv resemble a rw 
utum cell sarcoma and be composed of roand 
ed ovah or reniform nociei supported by 1 
prominent arEyrophilk reticulnm. Here acc 
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there oae may find a gland-like space although 
this endothelial expression may be sup- 
pressed or limited to occasional microscopic 
areas 

2 The tumor may be a pol3Tnorphous sar- 
coma with giant cells, irregular mononuclear, 
multinuclear cells, blood pigment again sup- 
ported by a profuse argyrophihc reticulum, 
although such a tumor may superficially ap- 
pear different from this description, it is 
essentially the same 

3 The histiocytic evolution may take the 
form of sheets of xanthoma cells identical with 
those found in the bemgn xanthomatous giant 
cell tumor (see Case 4) 

In general therefore all synovial sarcomas 
are reticulo-endothehal histiocytic sarcomas 
with var}nng degrees of reticulum production 
and endothelial evolution 
Many areas of the tumor may show mdiffer- 
ent fibrosarcomatous characteristics, but care- 
ful study of multiple areas wiU reveal the tell- 
tale speafic charactenstics For this reason 
any fibrosarcoma or spmdle cell sarcoma locat- 
ed m or near a joint is very hkely a synovial 
sarcoma, although proof of its identity must 
depend upon pamstakmg pathological inves- 
tigation 

For convenience, the appearance of the 
various histological expressions of sjmovial 
specificity in tumors are summarized m table, 
“mahgnant neoplasms” 

MALIGNANT NEOPLASMS— SYNOVIAL 
SARCOMAS (synoviomas) 

1 Rcbculo-cndothelial characteristics (Cases i, 2 , 3, 4, 
etc ) 

a Composed of spmdle cells (reticulum positiv c) and 
pale endothelial cells (reticulum negative) 

The endothelium may appear as 
a A homogeneous pavement like structure n ith or 
without intercellular mucin 
b Gland like spaces mth or without mucm 
c Pa^^ary nlli hke structures (malignant synovnal 

d Synovial borders resemblmg hyperplastic sjmo- 
vial membrane 

2 Predominantly histiocy tic features 

a Polymorphous giant cell features, intracellular 
blood pigment (Cases 13 and 14 and areas of 10) 
b May also contain cartilage (Cases 13 and 14) 
c May reproduce synovnal borders 

3 Common fibrosarcoma or spindle cell sarcoma features 
may mask a true synov lal sarcoma (Cases 6, areas of 10) 

Our observations closely parallel and con- 
firm those pretnouslv reported bv Berger 


However, we have been impressed with the ex- 
tensive calcification, chondnfication, and ossifi- 
cation which so frequently take place as 
scarcely to be comcidental Calcification 
occurred in 6 of the 16 cases and had a pre- 
dommate influence upon x-raj" visualization 
The calcium was deposited as small or large 
deposits m an afibnllar albummoid mterstitial 
substance not unlike that which forms the pre- 
osseous substance of newlj'^ formed callus 
Calcification was not related to x-ray therapy 
smee It was discovered m each case before 
therapy was mstituted Two additional cases 
(Cases 12 and 13) showed large islands of 
fibrocartilage which led to the diagnosis of 
“chondromatous giant cell tumor ” 

Chondnfication and ossification are less 
readily explamed In some mstances it 
seemed to result from metaplasia We suspect 
that it IS closely related to the muagemc 
tendency of synovial mesenchjme Chemi- 
cally, mucm is closely related to the ground 
substance of cartilage Therefore, the detailed 
explanation of this complex tissue phenomenon 
must await further elaboration 

MALIGNANCY OF SYNOtTAL SARCOMAS 

All synovial sarcomas are mahgnant but in 
all probabihty aU are not equally mahgnant 
It would be premature at this tune to attempt 
a histological grading similar to that of Bro- 
ders for fasaal sarcomas Nevertheless, at 
the nsk of being premature, one may hazard 
some expression of opmion as to the relative 
mahgnancy of the different forms 

The least mahgnant tumors are those 
shornng a high degree of histiocj'tic differenti- 
ation characterized by numerous multmu- 
cleated giant cells and pigmented cells, and 
fibrous areas These tumors resemble some- 
what the xanthomatous giant cell tumor or 
benign histiocjdoma, although foam cells have 
been less conspicuous Four of 16 tumors 
prommentl}'' exhibited these charactenstics 
Tu o patients shou ed prompt local recurrence 
One such patient treated by tuo local exci- 
sions IS well without disease after 3 v ears 
One patient, however (Case 10), showed late 
metastasis and succumbed 

The most highly mahgnant forms are prob- 
ably those tumors comjxised of numerous. 
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demeh* packed round, onl and rcnifonn 
ccH* witn abundant lupasrdng retkulum. 
Eiperiertce Indicate* that these recur pracnpt 
ly and metastailK quite promptlj to lung* 
^•e^tebTBe tkuU, and Internal organa. 

The tumor* ahcnnnn prominent endothelial 
diaracteilstics inth gland lit ^acea, appear 
to lie Intermediate in their tningnancy al 
though all are undoubtedlr capabtc of idde 
spread roctastaila 

ciAR atrom 

Caii Sjnoviotaa at MecubiUl foMa. 

E. P male aftd j yttn. Treated b) kicaievUon 
andlmdhtk«L AIxTC'vltb xOlaTy m eta fUaca after 
14 moBtha. 

A tin ipUtter (fed ^ was dnltted ( tbeEofk' 
aood Ho^tal on Majr j f acute ppeadl 
dth. H also cnmiislaed ot tumcultr I fietlotaDd 
ertetKCoc tbe rtimt elbow {otet tor the past 6 
months, aitd of a maM In the antecubrtal rextoiL 

Kxamfaratfcsn rereaWd that la addiihia to the slfv* 
ofant ppcDcOdtis, thepattent preaeated a eoari^ 
piwnbeott the « teriorwrisceof thetkeroranigp 
ol mtttdea, orerijinf (he anterisr corface of tbe 
dbow )dAt ExtettdM was limited to 135 detreta, 
ferWi t ^odefrres. Rotatkawa tmlmpairM. Ao 
X'lax £la of the riebt eOww^cif tdbdooed cimia- 
acrlhed aoft Umq shadow edeDdlst to (dsbo^ 
ohiar trtk^doo with small fod ai cildficstieo. 
A pn-openUn dUtaods ol fihtosaitema wu made 
and oil ilty a >939< • local exdskn of the lamor 
a as performed 

Patholoclcal report. The spedmea coeststed of as 
eacapcalsted frar mass 45 br centimeten alth 
adhercat s ya ima l Oinfca. tVlxs aectioeed the ous* 
was fotuul to be cystic sod wltUo the c^'tt were soft, 
tray papilkmutous oodulea, the l^rc^ about H 
ceothnetert la diameter emdoubte^ the (amor 
orlflialed (ran (be aywcedil ssoobn^ dlhtr «d 
th Wnt r from a rrnovfal-ltoed borsa vetlyhif 
the W L 

il kj oa cu plc sec tl oai prepared throQ|(i tb thick 
eeed area tbe cyst all showed tumor atdeh 
was hlcbly ceQular and rthJbfted on \ mitotic Sf 
ores. There were two ceQ tipes b the ( mor One 
aasaneodothdUalcdl » th oval, pale cmcletu and 
an indhthart cytopkam These cells ere rranfed 
In rather ccpmp^ atasses and were supported bv an 
amorpbens pi^-stalalnf snbstance wtikh to places 
was rather abundant and reseinUed seerrtion of 
modn. Tlu other type of ccQ was sooteahat more 
dontsted, with a darker stainlnt eodeos and was 
amitfed In anastomocinf masses. In ooe area the 
tumor had a papflloeiaious appearance reprodarinc 
tttfra rtsemhllni: neoplastic rllli- Here the sarfscc 
n-n« assumed cuboids] character llodcarmine 
ctalm rereiicd IrrefiuUr poik-stalalsf threads and 
strands which bsd the stablajt qualities of muem. 
These seemed t be cueEned to the endothxllsl areas 


of the tmnor or shoot tie neonksde rim. Hi 

Laldlsw s reticulum sub the diffma^ beta ttutW 

t ceU types was treatJraccentustfd Pile, a*. 

etilnbjt areas enmaponekd to the cadotWDam bbe 

cdls. Th* darter stalnlnx spiodk ceQi oe bfi- 
vldaallY sopeweted hy a delkat rrtiaibBL Other 
arras showed coarse depoahs of cakba and trm 
bone and about these areas the tturro- Baarard the 

charaderof collectfesu of (land-tike iftcei ccwmovd 

0/ cnbotdal edit. These were tdeBjical with arm 
from lereia] other turnon. 

Patient refined ampuUtion and as ffrea derp 
-ray therapT to elbow and axIQa. lU was hst sera 
loj ly 940. twblditira discrete noduli matws 
were pres^ b both aiSlae. RoentftrevtUB «f the 
cheat t this time were oeta lire (or metastasn. 


From a hi*fok>glcal standpornt this raw fj 
a da«c*l rnx»Tial iirowui klentki] whh 
Berger a Case t SmaD and large (Uod-HU 
•paces, though not numerous, were present 
and papillary Droplaatlc vQU predocohiated b 
other areal. Glaod-IIke spaces also appeared 
lined bv cubolda] ceils and modo wu pro- 
duced by the toiDOr 

Clinh^T tbe patient alreadv has thon 
evidence of eitotsioQ of the disease. 


Cxxx Encapsulated lywriorea of rl|St cibftil 
retln- ITobaUc orifia la bom. Tmtn by bed 
evUoo. Ahw wlthiml rridnt disraic sfttf 
Boolhs. 

J B a(cd ^ years. T yetri |o tha patkst 
noticed a tmalj mjn cn the medki aspecl of the 
right dhow jofsL This gradoaiiy Esoeised la dir 
antll 6 menths ago hco It began to enlarte more 
rapidly On rrambatloa there ns found t soft, 
alaoal cystic masa 5 centicoeten In (OsaMter t th* 
medial aspect of the right dbow There was no sril- 
bry adcftopathy On Aanst 17 ot^ the tanter 
was rtmored br local eidslf It did not cooum- 
nicatc with the joint, lendoo shctlh. 

Tbe IQJDOT was n encapswlated lobukted mam 
messtiring tt by 5 .J br 3 centimeters Tke ^cap^ 
as made Dp of strands of gilstatlDg tiwoe lhR«^ 
out which could be seen project! g gray and y dbw 
itnHnW It wws soft In oocnlstcac* and oa *ectiM 
abowed a boaopeoeows cut suiface of gCsteuliC 

pfnikb- hi te tissue In which who*!* of d«* tl»w 

could be seen. When the cut eurface was tpreM 
iDgbtJy sOtEk spaces were see* between th* 
bundlea and whoris. 

Tbe tumof was endoaed In weD defined “•'** 
capwol* which 1 anas showed mJuTwee^^ 
don and reciacemeot It was compeaed of celh 
pde easdotb^ nodri and an indefialt. 

dra Boot Into eloo gated spindle proceraea. TV 

c/ tbe coQagcD as btraoeOalar but anas revtsW 

moderate tatercellukr coflagen. I manr arm 
coilagco was more promloeiit, rereallng UseU» 
definite aepU fubdlTiding the twmoi Inio roufioea 
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Hg I Case i a, Photomicrograph showang general calcium to the left and characteristic gland like spaces to 
epitheliosarcomatous character of tumor Note that there the nght X 2 $ Characteristic area of tumor, Laidlaa 
are ttvo tjT^es of cells, darker staming reticulm positive and stain The darker cellular elements are reticulin positii e 
paler staining endothelial cells X8o b. Photomicrograph X90 d. Roentgenogram of tumor shomng focal calci 
of another area of tumor shonmg amorphous deposits of fication 


nodules In every microscopic field there were pres- 
ent great numbers of rounded, oval, and irregularly 
shaped gland-like spaces lined by cells which re 
sembled cuboidal epithelium On superficial exami- 
nation one would be inclined to diagnose this an 
“adenosarcoma ” The space formation exceeded 
that encountered m any of the 16 cases of the series 
The transition between spindle and cuboidal cells in 
the tumor tv as extremely gradual Other areas near 
the margin of the growth revealed predominately 
fibrosarcomatous characteristics, but even here there 


were slit-like clefts m the tumor with spindle cells 
playing the border r 61 e Reticulum stains were nega- 
tive, however 

In July, 1940, eleven months after operation, pa- 
tient was examined and found to be free of recur- 
rence There was no clmical evidence of pulmonary 
metastasis 

This case is histologically similar to Cases i, 
5 , 7 It IS the classical “adenosarcoma” of 
Stuer even in its location Its ongm was prob- 
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fif. c. Cue t. ■, Utt, Cmm tecdoa ot tsoor b, 
r^DCtM^VeTOf i t p h. Tb« Iiiwolrjckai ppcuuM b both 
*Vl«ooBUtotBttiios" ud fifarocvcnoMtoai. 


tblj m a pam-artfcukr bum Hli-totofsfcally 
{t UcooipoMdof derMereotiated ffiro m coma 
dee tumor aad ooapletdy dlfereodated 
eodotbeUum-Uke tpiax. latennedUte ivti 
culo-qidoth<lial feature) appear Uckiof 

Clinical!} wr beiieve recurreoce or ineta*> 
taste inQ tmdoubtedl} oceur Ttolets tbe pa 
Uent accept) further therapeutk m rasa res. 

Canj Sroarkima of o(«cruao bum tnatmait 
by kof exckkxL 

C V female, afed 50 yein, a bouaevtfe. ma 
dmHCed to (lu arcood Sarjkal (CoreeiD DMaloo 
of B IVtu« Ho^tal, b N oye m ber gyp. complab 
bx of bunp oaber WCeibovof o nan daralktn. 
la the laat 0 da5^ however, U had frowa b tin 
aod bad become reo, ladameo, and tende 

7.T«TnVn»rtnB reveskd om the poUerobtml aa- 
pcct f the left dbow a larn 4 by 5 by 6 cent!' 
meten which waa Erm, lofiamed. aoa il^hU 
warm. The mm wu flactiiant t its apex Cbakal 
was loflamed oleoatitn bona. 

Atient was treated with wet dreaabp ftcr 
abch 00 K renber 10, gjg throoxb tunple b 
ddeia, tha tusior was expoaed aisd eaiQy dissected 
free from tlK orerirbx si to. It was bmly (tacbed 
to the oadfri) fat foist capaale aed tri ceP t lasda. 
Tba tumor was brcfxdaT Erm, partialt> ctctwaiU, 
and ert ended over Um radol Imo ol Che dhow foint. 

When patheJofkaJ ttody rrreakd that th tumor 
was a tyDorlil aarcoma, patlmt was asked to return 
(or amputatioo but r efus ed. Is May 940, abe re* 
turned with local recarresce C the operative aite, 
whkh was re-eacised. 

Th odebal tumor was ovoid m shape and Incas' 
ur*d M ^ H by H Inches. The surface was 


Dodular tod covered by a thb CwoBS capuifc Qa 
sectloQ the tumor prefaced Dodalir fiireuj oei- 
•Isteace In the ceoter there was a cystk or hr 
about f loch b daoeter 
Seetkma revealed a Ihifi capauit of larndhted o* 
oectlre tissue whkh was rather rascukr tJhd w Wt 
varifd la thkVofss different kwatiooi, 
ous hh the capsuk and Eninf the center of th« 
tumor masa, was a rather dense ctDuUi orerptm b 
composed of closely packed cells [th swM that 
were munded, ovaL vedcuUr or renUena, tad with 
pTotabent audeolL The waclear tnewibiiae wa* 
sharp and dlstlact, the rntdeus u pale ti« wucko- 
bs was xenenBy Mark, bnt sotoetnnes hid s hist 
pbk tbt irlrfnxlt the ppeartoceof an cpfthrfklor 

rfidothdkl cell. MItotk Mures were (alcly amroai, 
I or s per hlxbpo*erhelii I many Iocs tlam, there 
rmld be seen two cesetal cell types (udrah of 
■core eboxsted spiaoioltke ctQs iM croops of nm 
polyrona] edb irfth iwaded or oval Boclek Then 
were Ifidt^nh c traail tkms between tba two ctB types. 

£n places the tumor wi rehtfrdy aoCihrud 
the Btasi eras tubdhrUed by thick bands of cakdied 
and (waififd bysibe msterfal whkh resemhkd fihrt- 
carfHaae and cmnectire tlaoe. There wen she 
more odUcste stcaods of pbk rtabbx mCcrkl » 
rnoaded by closdy ppRodoated tnmar crOs wklte 
had the sppesTSfift ti sa slboDbold dep^t wHkk 
the tuavr In a ax luftann It was praahfe to 
hUoUfy Ixnxok at^thrfhunllk jpucawItUalka 
tumor EUed with a semi material and Uood, and 
lined dirertlybyabddalhflDcrrdh. iBakwrreu 
the appears^ was ebaxafttrisek of finsaxroaa 
with occarfoaal Uxxe (daEDodiaJ xkiu cells, ktod^ 
carmine tub revealed ileider patflbre tkceadi of 
mudn amoof ceils. R tkulam stab dtsdosed 
a unHonn rich a berescent Tericnba KrmnihiiX 
Individual and froups of edit. 


The tumor !• fujidamentnlly a reticnlo- 
■arronj* compo»ed of louaded *nd donated 
douent* both of which are rtticoimp poiitiTe. 
Endothtllal e%’olutioD is r e vealed b} some well 
formed gisxid like spaces, but a coiufac 
□cos than ht Cano 1 and 2 Focal aita* its of 
fibrosarcornatoas characteriitfca. iDtcistftW 

mncoui productioQ wTupcomlDnit. CaJaho- 

tion anti oaslfication were also observed. 

CHnicaJIy without amputation the prof- 
Doate i* nnravorable. 


Case 4- S ixsAr-lomi of nght IhJxh probahk 

bbuxsaoverlilnxlrtser troebanm treated by »«1 
rrcitlDQ. , 

C C, »6 year <M cciored boose U , ^ 

ailttrd t the Meajkirbrook JIcwplul ca ser^ 

of Dr Norman Trenres, for tumor of the « 
n« the rlcht thl|^ of 9 months dunlkeL ^ 

3 rpynK<, the mass had slowlv Increwsed to sae 
and bad caused occaskaul xuawiax pab. 
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Fig 3 Case 3 a, Photograph of droning of S3movinl pcaronce X235 c Photormcrograph, reticulo‘»arcomn 
sarcoma in\olvm5 olecranon bursa.Vis actual size b, Photo tous area of tumor Other areas show characteristic gland 
micrograph shon ing characteristic reticulosarcomatous ap hkc spaces X60 


Examination rexealcd a firm, nontender, tumor 
mass about the size of an orange beneath the adduc- 
tor muscles high up on the inner aspect of the thigh 
\ roentgenogram, Januarj' 19, 1940, shoned a small 
mass on the upper end of the femur with a sharply 
outlined periphen' of the same densitj as the muscle 
tissue There nas no evidence of bone involvement 
or of calcification 

A biopsy on January 23, 1940, resulted in a diag- 
nosis of synovial sarcoma, and on Februar)' 17, 1940, 
a radical local c-xcision of the tumor was performed 
In spite of deep x-ra> therapy the tumor recurred to 
its original size after a period of 3 months Further 
data are not >et available, however, there is no 
doubt but that this case wUl terminate w ith general- 
ized metastases 

Specimen was an encapsulated cystic tumor mass 
about 8 bj 15 centimeters, which on section was 
friable and show'cd numerous xanthomatous areas 
which were revealed as yellow, circumscnbed de- 
posits throughout the tumor 

The microscopic features were quite similar to 
those in Case i, with the addition that the histio 
cytic areas of the tumor could be shown undergoing 
evolution into large masses of xanthoma cells indis- 
tinguishable from those ordinarily found in benign 
xanthomatous giant cell tumor In some areas the 
tumor was extremely fibrous and here the histologi- 


cal picture was similar to that of benign xanthoma- 
tous giant cell tumor, with the additional finding of 
islands of endothelial cells which assumed a gland- 
like pattern With the reticulum stains the distinc- 
tion between the endothelial and histocytic compo- 
nents of the tumor w ere more clearly demonstrated 
and the evolution of the reticulum elements into 
foam cells by a progressive lipophagic infiltration 
could be clearly shown 

Many areas showed a structure quite similar to 
that of a papillary adenocarcinoma, the papillary 
appearance reproducing synovial villi lined by cu- 
boidal cells 

This case is most valuable from the histo- 
logical viewpoint in that it demonstrates the 
ividely varying cellular appearances that the 
tumor elements can assume Dark-staining 
reticulum positive areas, pale endothelial 
areas, areas resemblmg papillary adenocar- 
cinoma, and areas resemblmg benign xan- 
thomatous giant cell tumor were all present 
It also illustrates the fundamental histological 
identity of ongm of the bemgn xanthomatous 
giant cell tumor which is essentially a benign 
histiocytoma and the malignant synovial sar- 



a b 

Fig 4 Case 4 a and b, Photonucrographs Note the 
papillary character of the endothelial cells of the tumor 
reproducing neoplastic synovial villi Note also the epithe 
liosarcomatous character illustrated better in b and the 
xanthomatous transformation The xanthomatous cells 


may be triced to the darker staming reticulum positive 
elements of the tumor, confimung their histiocytic nature 
X 7 S c» Another area of same tumor showing complete 
histiocytic differentiation scarcely distmguishable from 
that seen m bemgn xanthomatous giant cell tumor X63 
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Flf Cms a, Ftnt0Knpfa of dmoK pfHxnhsatd^ 
M acQul flac ipraswTL I rr» uturuir ijamlal nr 
men ibmbK bimer joint ipAcr pi;npaUSftr pooeb, 
(s£fvncI«Q>f h]tu»ct poplftr^ apace Not that t>- 
DK W mraded tbe apper tb* oUa aad tba bate 
exid ti tba £b«la. b, RacPlffooct a ni takes 5 jran betea 


aiapartaljoe ibcmiax laaeaaed totn artlobr tkMC 
c, UmUIcttoI ana at bmor naesbaljnticaJcKTTaaMM 
facbaracltf X j d. BcJkr ana. LiMba loi a X7; 
t. Wwttan kr a t'av ifc o< as ai« tboala* cbaiacw** 
“adciUMmBiatDQt apfean^ kb tba fcasatbs W 
|4aad faia ^acta Ukd kb nocfai. 


cora* whicfi a osentfiUv 1 mallgnbnt retfcnlo- 
endothdUl uitoma fmn ivdotixI titfoe. 

Casx 5 S ypo rfcma ol Idt Luce }auit od awpn 
patcUa poDch od popl/toU space. Trnnlnatin^ 
j moam after mpatitkn, b goMalfsrd aod 
pcloioaarv metaUavi. 

H. S 3 j^r old itndrtiu * first sees la tin 
Hoap^uJ lor Raptared asd Crippled, Jase rj 9 ja, 


complaiofn* of pal fn tbe Wt knee foe aatnotii 
Sbortfr before tn nvt be wu bit In the Wl k^ 
sith bociei puck Pain wai ijri rated by 
or erem^c. 

teaffllttiUoa t that Cun ras etaettimUj' aeptn 

CTcept foe lUffat Imutatwo erf ejtcnsi*- . 

\ roenljceftojiira, J ne V t93 Dr 
Levli repeated l ercaled ‘no boar cb aays ad^ 
}aat tp^cing §etmt n onaa J and syanjetrical Tarrr 





Fig 6 Case 6 a, Roentgctiograra of recurrent tumor c, Amorphous deposition of calcium Compare tilth Fig- 
showmg focal calcification of soft part tumor b, Typical ures ib, 8b, gc X65 d, Another area of tumor shoiiing 
dedifferentiated fibrosarcomatous area of tumor X75 characteristic reticulosarcoraatous evolution X6s 


ts a mottled increase in density of the soft tissues of the 
loint anteriorly bekrw the patdla ” 

A diagnosis of chronic traumatic synovitis was 
made and patient was treated by physiotherapy and 
strapping He left the clinic, however, and consulted 
various physicians who treated him for arthntis 
One year later he was operated upon at another hos- 
pital with a diagnosis of dislocated semilunar cartilage 
This operation resulted in no improvement of the 
intense pam In February, 1937, he presented him- 
self with a large swollen left knee Roentgenograms 
were inconclusive The knee joint was explored and 
a tumor was encountered in the suprapatellar pouch 
On February 9, 1937, an amputation at the junction 
of the upper and middle thirds of the thigh was per- 
formed for synovial sarcoma Roentgenogram of 
chest at the time was negative for metastases After 
amputation, patient was given 7 injections of 
Coley’s toxin 

On May 25, 1937, a chest x ray film disclosed 
many metastases scattered through the lungs He 


gradually weakened and died on March 13, 1938 
A fusiform swelling involved the entire region of 
the knee for about 6 inches above and below the 
joint On sagittal section of the amputated extrem- 
ity there is found a soft area of new -growth which 
apparently has its origin in the synovial membrane 
of the knee joint m its posterior aspect, and which 
extends mto the suprapatellar pouch anteriorly and 
posteriorly for about 2 inches, invading the soft tis 
sues of the popliteal space It also invades the upper 
end of the tibia and the low er end of the femur 
Microscopic sections show a tumor composed for 
the most part of large rounded and blunt spindle 
cells with pale oval vesicular and reniform nuclei 
The cells suggest endothelium in their general ap- 
pearance and arrangement The tumor for the most 
part IS diffuse and compact, but in places the arrange- 
ment IS loose and the tumor reproduces gland-like, 
irregular spaces filled with mucoid fluid Elsewhere 
the cells are slightly elongated and spindle shaped, 
suggesting spindle cell sarcoma In a few places it 
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Ji tawd »tie 0^ ipf clnta I 
ccnm iko«la« imorir la >3iit fp«rr pmick, 

(stn^trOu- UfUDcac ud popIUnl tfWcc N 1 Ihit b- 


•■ipotadciD (famlax LjUEf.il btr> titfcnkr rft 

*Ttm d nnr fwcolkDy rtticnij wnf t"* 
torbanclrr X f d. »jt«. IxMIct itib XM 

c, rtoeatfcretra p h of u am akMbx banrMnU 
*bi)«<Murr«>att*^ »pp*»iuKT. ttk t« for«*U« " 
qncn UM ttL tnrm. 


coma wh>cb u aaestialh a maHgnant rrtknlo- 
cptlothrija] sarcoma from lynoxial tlsace. 

Case s- SyTKnvnna of Idt Lom aod upra 
patriUx psadi od popliteal apace. Term udu 
i moomt after Dtpatalk’ti, In c^KralUed m 
pttliBo na rT iDetaata^es 

ns j jea old ftwlait, waa firat *eeQ 1 the 
IIcMpltal for Roptured and Crippled. Joite 7 93 


(wiTilaishiE of pam In tie Wl knee fer 5 ooelk*- 
Sboetl before to cn»et be au hit b the left 
alth a hockey puck. Pnawaj ncTantedbrnaXice 

Eearolnatioo t that time et^ukHy aefatJrt 
etcept foe ilifhl Una Utfem of crteoJi* , 

\ roentfenotcTam Jane S, OJ 
LemU reported rereakd “no booy ^^“aafe* iodlM 
}d t ipaidag teems noemal and ymBMtrtaJ T*^ 




De SANTO ET AL SYNOVIAL SARCOMAS 


963 




be d 


Fi^ 6 Case 6 a, Roentgenogram of recurrent tumor c, Amorphous deposition of calcium Compare tnth Fig- 
ihmvmg focal calcification of soft part tumor b, Typical ures ib, 8b, 9c X6s d, Another area of tumor shoumg 
dedifferentiated fibrosarcomatous area of tumor X7S characteristic reticulosarcomatous ei olution X65 


IS a mottled increase in density of the soft tissues of the 
mint anteriorly below the patella ” 

A diagnosis of chronic traumatic synovitis was 
made and patient was treated by physiotherapy and 
strapping He left the chnic, however, and consulted 
various physicians who treated him for arthritis 
One year later he was operated upon at another hos- 
^ial with a diagnosis of dislocated semilunar cartilage 
This operation resulted in no improvement of the 
intense pain In February, 1937, he presented him- 
self noth a large swollen left knee Roentgenograms 
were inconclusive The knee joint was explored and 
a tumor was encountered in the suprapatellar pouch 
On February 9, 1937, an amputation at the junction 
of the upper and middle thirds of the thigh was per- 
formed for synovial sarcoma Roentgenogram of 
chest at the time was negative for metastases After 
amputation, patient was given 7 injections of 
Coley’s toxin 

On Mav 25, 1937, a chest x-raj film disclosed 
many metastases scattered through the lungs He 


gradually weakened and died on March 15, 1938 
A fusiform swelling involved the entire region of 
the knee for about 6 inches above and below the 
jomt On sagittal section of the amputated extrem- 
ity there is found a soft area of new-growth which 
apparently has its origin m the synovial membrane 
of the knee joint m its posterior aspect, and which 
extends into the suprapatellar pouch anteriorly and 
posteriorly for about 2 inches, invading the soft tis- 
sues of the popliteal space It also mvades the upper 
end of the tibia and the lower end of the femur 
Microscopic sections show a tumor composed for 
the most part of large rounded and blunt spindle 
cells with pale oval vesicular and reniform nuclei 
The cells suggest endothelium in their general ap- 
pearance and arrangement The tumor for the most 
part IS diffuse and compact, but m places the arrange- 
ment is loose and the tumor reproduces gland-like 
irregular spaces filled with mucoid fluid Elsewhere 
the cells are slightly elongated and spindle shaped, 
suggestmg spindle cell sarcoma In a few places it 
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fl* 7 7 •. Pfc(rtoft»fiii W rr*T^Ml inalM of (la^iatitcd ip*d*»«, wt 

tatmrtrtd. Note that tfc« btcmal ■rmPctr cmnlkff to bcpt rcoird. TV bcA 
oJ^l*rwrhh:ida.f«ppQi»b«»t At >jat. b> PWj Uita n tJi^Ji erf clMctfT»Ur 
"■ngrwT emPttWB*' tmaor X75 


b povlhle to trace Ibe tumor to a Unlnj (TnorkJ 
layer of ctQi. Tbere are anu vUdi tbow aticam 
like LnTaabo ol johu capaok aikd liguji^too* atnic 
turn. There b oc tmaeocr t reprodace outOcfl* 
oooa or octeoU elenesta. \ fev krfe coUeetkaa f 
trpical nothoca ceUa are abo fowl Seetloaa of 
fesaonl ceadrle aad opper iJw repbeant 
by OBila anta of tamor ModcamiBe ttaiu (aU 
to rereal the pe raeon? of «tv<n Laldlawa 

retkalua ttaa taro cdl typei can be dbtl^bbed. 
Oear Decatfre arcu correiivod to (he eoore pwnded 
cdla, uu K.uarT<xB &M (hteida e( nXScofbh 

correspcaid to the more ehaafaicd edb. 

rKifoocia SyDovial aarooBu (tjaarbeta^ 

HlftologicaDy Cas« 5 b esaentliilr ahnnar 
to Casei 133^ Tlic codotbdlum-like 
areaa are lest aamenma bot are mnat t)'pkal 
and con e^xaid to those in the de 

acTiptkiQS of Stuer and of Le^r* and Rubens 
I>uvm] 

The pre-operatJNT daratkio of *>inpfom* In 
this cate vas 6 yean. Pultnotiaiy metastasr* 
appeared 3 months after amputation and 
death mterNTned S3 months aAet ampvta 
tton. In spite of an exploration of the knee 
joint in 1933 the poaribility of synovial aaratma 
was not considered. Tbe tomor showed bone 
mvasloQ of great extent. 

Casx 6 bTnovkpcna cf Wft btnal Inec pcvbabk 
orffifl lo baraa of vaatos latenlla. Trratea by tae 
bxalesdsMns There has been ao tetroad rveumaoe 
after je* 

Tlua palieat G B was adniltted ( the Ifospftal 
for Ruptured and Cnppfed on A rat »6 038, com- 
pblnlc^ of pamfui mass 00 lb« left lea. H tales 
that j yean tfo. *hDe pfayinx basehill, be was 


*'ipfled* on tha Uteiaf aspect of hb left Inea shb 
the shoe of another player Thera wu (wdika 
and pado beurt ibe ixwe, and h wu Inated W hot 
af^JxaUaca utU ih syiwtoan doappesred Thrre 
ttoeths later tbe pab su raeUIsf noimd. Thi^ 
syaptnas fradiaU) Umated dorbx tba ant 8 
months and at that dDC, Bontbs after tbe Ifijarr. 
he remlted a physician. X ray fdffis ereaadesM 
be as dmhled to auitber boipftal where taaea 
was eidsed, inTtirbx tbe serurManbiaaoss bbs- 
cak tort and kadloi; back t tbe popHtrtl apace. 

WtbeiofWal rtaxbbaUoaAacnbrtwraacMiaess- 
uruf 5 by sH by K centiaetert, baviaf tbe cm- 
tlstcflca M aeft bo^ Ob sakroacoptc lectioa. It 
showed bnwnplete osnficatfoa and caidhadoo !»• 
bedded la h>'almlsed cnoaectlTc tisane A few osteo- 
Uastswmacattc^ boot tbeoateofdipfcsles. TV 
final djafiMxls was a benifn oatoma. 

Patient was free of pain fo josost^ after bkk 
It renired, and fradatHy lamased. Ttw ■»» li* 
reeniretL xrowin* sIowIt dnrinx the past year. 

Eiaminatloei reretled a weD developed and B«r 
Isbedmaleof yeara. There was petaaliieace ^ 
tl^ lateral aspect of the left thlxh hmeard la tefy shore 
the knee taint whow a wdl defined tender now 7 
by 7 ceflUflKleii coold be felt It not atticVd 

t the akin but was attaebed to the deep stnetares. 

X-ray filnM rrreakd a soft part tumor kt^ t* 
the knee }d t, rrmulntrif IrreTnlady dwtTMW 
line. There was no erkknos of prinary bt»e * 
joint fa mJ remeat. Cbert plates were aexaUre- 

On September ifl, pjo the padent was a*M 
openled upon and tumor wueipoaedlnflt«TU» 
the anbatanee of tbe raitts latenlis mas^ 
parently etteiidiiix to of tbe knee jtteL 

Se tumor was close d, Inchrdinf mack 0/ the rattas 
laleraLb nmscle od some 0/ tbe espnie . 

The spednen was a ikt hjt*. fibroot tMw fw*> 
wrlnx i trr 3 by tnehes with soew 
menbranoaos emnpoainx tbe edxew <.» wv 
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Tig 8 Case 8 a, left, Roentgenogram of recurrent cal coma u as not suspected until recurrence took place The 
cified soft part tumor m popliteal space b, Photomicro recurrent tumor is histologically identical inth that m 
graph of area of fibrosis and calcification- Synovial sar- Figure 5c. X78 


tion, it was found to be of tough fibrous consistence 
with some areas appeanng soft and fish-like Other 
areas appeared bony hard in consistence 
Large numbers of blocks of this tumor were studied 
m the attempt to establish the exact type of sarcoma 
In many areas the tumor presented the typical ap 
pearance of common fibrosarcoma, that is to say, it 
was composed of elongated spindle cells and elon- 
gated fibrds in a wavy fascicular arrangement In 
other areas, the tumor exhibited interstitial deposits 
of amorphous calcium present as small and large 
granules which could be seen undergoing various 
stages of chondrification and ossification About 
these areas there was a peculiar albununoid impreg- 
nation of the stroma resemblmg somewhat the pre- 
osseous infiltration of osteoid tissue and identical in 
appearance with areas of Cases i and 9 
Preparations of the soft fish-like areas showed a 
tumor of entirely different aspect Here the tumor 
was composed of a syncytium of cells with pale, oval 
nuclei with a definite nuclear nm and a prominent 
nucleolus In some areas the tumor elements could 
be seen grouped about small blood vessels In a few 
areas the arrangement of the cells was pseudoglandu- 
lar and here they could be seen forming gland-like 
spaces This arrangement was definite, although it 
could be located only exceptionally 
In these highly cdlular areas, it was possible to 
trace the tumor to a definite synovial border, which 
resembled a hj-perplasUc rather than a neoplastic 
synovial membrane The cells along the border w ere 
flattened, but beneath the border there were fairly 
numerous, pale, oval nuclei which were difficult, if 
not impossible to distinguish from the cndothelium- 
like tumor elements present in the deeper tissues 
Muacarmine and reticulum stains of soft cellular 
areas showed anastomosing mucin threads and a rich 
fine arborescent reticulum around almost ever} cell 


A diagnosis of synovial sarcoma was made and 
the patient was advised to have an amputation but 
refused 

A report obtained October, 1939, indicates that 
the patient is working and apparently in good health 
It IS our belief, however, that, without further treat- 
ment, dissemination of the disease is inevitable 

The bulh. of this tumor resembles a common 
fibrosarcoma of moderate mahgnancy (grade 
i) Areas of calcification, albuminoid mffltra- 
tion of the stroma lead to a suspicion of 
synovial sarcoma Soft areas of tumor sec- 
tioned revealed sheets of pale endothehum- 
like cells, synoxual borders, and occasional 
gland-hke spaces as -well as intercellular 
threads of muan The speaficity of the tumor 
was thereby assured This case closely par- 
allels one quoted by Berger as occurnng in 
Sabrazes’ laborator}'^ m which (footnote p 
534) the original tumor was identical with 
that m our Case i and Berger’s Case 2, and 
the recurrence was indistmguishable from 
common fibrosarcoma Calcification and al- 
buminoid impregnation, though not entirel}' 
specific features of sjmovial sarcoma, are 
helpful m amvmg at the diagnosis Areas of 
reticulo-endothelial evolution although not so 
well developed as m Cases i and 2, are none 
the less strikingly dissimilar to the fibrosar- 
comatous areas 

Case 7 Sjnomoma involnng right knee joint, 
popliteal space, and biceps feraons tendon, treated 




for ycui u lotmul derufcmeot at korc jotot. 
Utei br ompata-lioa. AQt« «ub poIacKury meu»- 
U»rt *ftef ynux 

E. a J« 5 ib h«i»c»l/e aced 37 jrart, «ak re- 
ffmd to l« Npw lUvra Ifo^pital ao Jatraarr i, 
937 Sbe 6m ootlnd pain la tbe Loe« Is (be com' 
mer of 934 tod In Jaaoio 4J3 ofter barlnf 
arocbed ber rlfbt Law (a an t tocaoUe eoikat 
tbe pak had beeocM vorw A dla^rwMli of niptarc 
of the estmal aemlluDar eartllife vu otade «W *• 
J •>irj 30 J93S £hr;aia7r«r ^arW Wkefa- 
termdl arm mt eiflUkff a«/ rrmae-W la A foat 
933, the vaa readmitted t the bo*piul ahere the 
rrmalaed on til September (or correrlkia of 
cootnet re by a vedfe catL In Jia^jarv 93O the 
aaa rradmitt^ and a aecood arthrotoay performed. 
A Ti*— of necrotic fti oktmalcm material «aa re 
moYcd from th external paaterioc aapect of th 
cartQaxe and reported as faUcr* 

PalbokiikaUy the tpedmen aas receiTcd in tev 
cral tmall pleceST the Urrett ooe metaurini s br r 
by I centimeter On section thete plece*pr«ciited 
hofflofeneotis cartTla^oas slract re. Tne mlcro- 
Ko^ Mnioas thorea Cells of outikre type, b 
ertdeaco of any boormal patboiofy could to fooitd 
The diagDOfit as cartOaglaoaf praUferitkm 

RoaUfeodfripblc examinatino of tto jolat In 
January J 931 . ’ras reported negative. Ro«tfeao- 
gnphlc exammatioa In December 939 tboaed 
marked ^rroulnf of the Joint space; mm maderUr 
/rW/eruKea a***l the •aejia ^ the od rather 
marked bow atrophy Stereocraphk examinatloa of 
tto chest for metastases as bdeterainate. 

Physical examlnatioo rereaied that patonth 

S it knee aas held at bool t I 35 degrtet’ flexion, 
otkpo aas extremely difficult t obtain. Ttonraas 
pcriarticula thickening There aera 
two operaliye scaia, oae OTcr Ibe lateral and ntetka 
^jcct of tie Joint eentering 00 the loint line, and 
notbet oTeririttg the lateral h s r r rrt rtag. abom the 
lateral cood^Je. ef the w owiiv 


the J*itU Umt there r«s ilrrmdy srariffse aWsie 
Wid j 5 fndwtm i iUmeitr aSacM 

ae tie /mle tot so smsltfrt that It could not be 
wtbfactodlT palpated for moUDtj Titrt r«t « 
secaW sweaUe asdate/mf tie *eW tftkjntii 
appajatly Itacbed I tto deep fiKta. The third 
oodole mas found media] to the extenal hansstriag 
and finoK ttactod t tto deep fascia. There aere 
ao aUaigrd tegoLaal bmpi aodea. 

A hirgi^ of ocie aodok was made ad rereaied tto 
preseacTof umona of i>DorlaJ origtn. Oo Febn 
ryS, 937 midihlgh amputatioe u perfenied. 
ExafumaUoa of tto mputated ertiemity iboacd 
Urge tumor mam brcJring th* Lnee Jont and et 
lemfiag tat lie popiltral spa e. Tie fMtleol has 
been followed since di'charge frm tbe ho^taL la 
December 939. sha developed a cough ad cbcit 
pains Roeolfnxjiiinn of the chest rereiJcd Brteo- 
stre polaccary meta tasm. 

Thu case like the oqc reported by IIodg«o 
aberwed a aldn rrteUituli. The locg history 
of jomt dlnbOitj suj(geats a prlman origin In 
tbe Joint lAUOvlal membrane with outward 
^>rc^ to popliteal ipace and Hcq» tendon 
In aplte of t» 0 exploratlotii, the nature of tbe 
dbeue wai not recognixed Tbe degcoeiatcd 
teaue rerooTed at aecond opcralioo wai prob- 
abi\ necrotk tumor tissue umultable for rtc 
ogoltion. CHnkill\ the dlf&cult) of cUagoosfa 
U lunDar to that enaxinteiTd In Cases 3 1° 
and 1 1 Histofogically this case is idcatial 
with Case 5 

CanS. SyDOMomaofldt knee Joist and pojiCteal 

■pace symptoms of 6 years duration Treated by 
local sdsioti, deep -ray therapy and detajed an 
pdUUoo. Death from polmociary metasuw* 
years after amputsUos. 
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Fig 10 Case 10 a, Photograph of drawing, ^ actual pearance, dark areas represent hemosiderin pigmentaUon 
sixe, large intra articular synovial sarcoma ol knee joint. Xioo c, Roentgenogram showing large mtra articular soft 
b, Photomicrograph of indifferent fibrosarcomatous ap- part tumor 


L M , a student, aged 24 years, entered the Hos- 
pital for Ruptured and Crippled, October 16, 1935, 
complaining of pain and stiffness in his left knee of 
6 years’ duration Sts years ago, after falling down 
a flight of stairs, he mjured the knee and foUowing 
this, he had some swdling A short time later he 
was kicked m the left knee and since then he has had 
pain and discomfort on the lateral aspect, which has 
grown steadily worse during the past 4 years 
Examination revealed a tender swelling over the 
lateral aspect of the knee joint Flexion and exten- 
sion were limited by about 15 degrees 

Roentgenograms showed a large irregular calcified 
body lying posterior to the lateral femoral condyle 
This body dipped medially and forward into the 
mtercondyloid notch At the front of the joint oppo- 
site this projection there appeared a good sized oval 
body with an irregularly calcified periphery and a 
clear central area 

A clinical diagnosis was made of “calcified pop- 
liteal cyst,” and on November 4, 1935, the mass t\as 
exposed through an incision over the outer side of 
the left knee The outer portion of the gastrocnemius 
was cut and the popliteal space was exposed From 
this area, the mass was found to extend forward into 
the posterior aspect of the knee joint 
The specimen was an encapsulated fibrous mass 
roughly ovoid m shape, measurmg 3 by 2 by 2 inches 
Adherent to the capsule there tvere some loose tags 
of fibrous tissue On cross section it tias found to 
be fibrous v,ith nodular areas of cartilaginous and 
osseous consistence 

Microscopic examination at this time disclosed a 
fibrocdlular tumor scattered throughout which there 


were numerous amorphous deposits of calcium, many 
of which could be seen undergoing metaplasia into 
cartilage and bone The stroma in places, was ex- 
tremely hyaline and fibrous and throughout it were 
scattered pale oval nuclei which were interpreted as 
being chondroblasts because they were found lying 
in a medium resembling fibrocartilage In addition, 
there was impregnation of the stroma by a hyaline 
albummoid matenal which could not be positively 
identified, but which resembled pre-osseous infiltra- 
tion of fibrous callus HistologicaUy, this was iden- 
tical with that found m Cases i and 6 In some 
areas, the aspect was myxomatous being composed 
of a loose meshwork of stellate cells in delicate fibnls 
In other areas, the aspect was fibrocellular, being 
composed of elongated spindle cells m a collagen-like 
stroma throughout which were scattered granules of 
intracellular and extracellular hemosiderm pigment 
At that time the possibility of malignancy was not 
seriously entertained, and the mass was considered 
to be a calcified popliteal bursa 

Eleven months later, in October, 1936, he com- 
plained of a recurrence of his symptoms Roentgeno- 
grams taken at this time revealed an oval soft 
tissue mass at the back of the jomt, with some irregu- 
lar, scattered, surrounding calcification The mass 
seemed to be outside the joint 

Because of the recurrence, the ongmal slides were 
review ed It w as then thought that they represented 
some unusual form of sjuiovial sarcoma Patient was 
given deep x-ray therapy w ithout improvement and 
after 6 months, amputation was advised 

Shortly thereafter he consulted a surgeon in Bos- 
ton, who excised the recurrence which was found to 
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be fnaUv nubxuat utd proposed uopctatloo 
»hlch the pstieot tcrepted. 

AmpoUtioD ot Ibe left ]r( the mldthlfb wu 
perionned t the Geoenl Hospital, 

trbcoio J, 10 J 7 Tbe patboJotkiJ rrxwrt 1 * /nr 
tthhed br Dr Tract ilaliory 
Febnury 3 937 B 1 ! mJ4 

Dbfoom 1 1 yod tb ot*]&cxu 

Sarcomi type Bodctertahicd, f?) tyaa- 
riotax. 

Fetn f Grcwt. A left lc( utrpQUtcd ct Cberaid 
tblfh Tbe knee b markedly llmj ted la modoo o«lctg 
toaluKt mor mtMof bony coubtency sUcb £Ib 
the po^tenl Mce d ule^ orer tbe Utenl nu 
fice 1 tbe iamt tod tbe lover end of th fetn 
Ch erlj-tn* tbe tnmo b eresccittk benled openUee 
foQiloei 6 ceBilmetera in len^L Tbb IW •pprogu 
mntdy In tbe center of dmUr nren of eryibeton 
udUnnlncdn to recent ruOotbenpy After ton- 
lot back rtlri fiap* od cnreful dbriectlaa. n brfc 
toiDor mua U fio^y directed free. Thoo^ an ap- 
parent pUne of cleavite b*t« cen tbe tnioor and tM 
>olnt capanle b (oond, f rthcr Lormiptioo abcm 
that tbe poRerVor ponkm of the )aiat cBpaale b 
dUfiuely tainted altb Comor and raeuorea a ctfr- 
UcseteralithkkneM. Tbe kraer border of the tvntor 
b ialrly adl debalted. It erteedi b ey on d joint 
u)d tbtunb 4 D:e projedwo of toft tostar ertriMla 
down almoat to iba bad of tbe fibob. Tbe vpper 
gttfjdn b ItapomlUe to drtrrrolw, tbe tnntor ui&l- 
tatu( fib ro ted atrophied eratclea my widely A 
fatdcnba o! onude fiben aboot ceethMer to 
<£atneter emends upward t altbin } centimetm 
of thf lioe ^ ta^tdOoe vfildt b ab/te ptrtfy 
fibrous partly tdatlnoaa, and coQUliu tranolea ^ 
calchun. On aKtloa tbe central part of tbe tnoor 
eonabu f cyit like ceQs to } cratiinetm in 
dbroeter f caklfied auCerbi, <ppa read r boee, oach 
of alucb eodoaei central maat of pea r{y myaotiw 
toottiaao rradJy crprctacd by tDfnC pr etw re- Tba 
peripheral parti of ttunor ibow n Iniennlxtiif of 
white fibrocn tbto with tbe rayaoenatons nuirrial 
and cady rare pitty frannlea. A occasknal area 
•bovi frank ’fitb-dib cbancter orer an extent 
of 1 1 a cnUc cratimetert 

llicrotcnpic. Tba appearance of tba tnawr b at 
nnumil as lie fit>a» The t n»oe proper eoeubti of 
nhitnilTvf ttraadt ind of TeTY omform imaU 

eelb lib ere^ nncW and lant Dentropfaitic crto- 
p]«mi which b occanonally drawn oot into toort 
»pU}dJe There U tcodencr I fatcicnlar (roopfnc 
and abo t bod formation. PracticaUy no roUagen 
U pretent between the tumor ceOi e«»^ lb the Im- 
mediate noghborbood of biood Yeateb od capfJ- 
Uiiei, and It a improbable that tbe tumor cdb are 
pr^ ongit \ fibnU re demoeutiatcd wltbpbot- 
pbotnnguic od bematoirlln. Deipite tb* extrcm 
ceDnlanty, nut tic figure* re aitoabhl^y lafre 
tjnent. Ttw tumor b invading fibeoui diwre and 

nrade bundle*. Scattered irregnlarly thmugb It are 
liUw fb, oerwiitwallT th trabecular afddtec^ 
tare. Many appear inactive but oiberi are bordered 


by ortewkidaand orteoblaatj and ibow both Ucrmar 

reaorptkm and al*o cwteold borderv Tke artilife 
•bo both IwqifyrircumtcnhediibncUef tnartfve 
hyaline cartibge and l«o tracultloea from canikie 
tbiwigh nmctooot th-oe t cmfuary fibroot tf^ 
N refalloii whateicT between tbi boea and eani 
Ugc/ormatloo ad th tumor cell caa be made out. 
Th ppe*r**«* »ug*cR old focus of eoyodth 
owificaoi Invaded ^a new and enllrefy bdepemleat 
malignant ItUDOf Tbenai reeftWi ewmaUgittM 
tumor b b> no iscwai clear Neurogeuw fibroaai 
coma eadotbeDoma, and iviiMoraa re potdblUiiM. 
I ipil of tbe baeoce of epflbebum like ctDi, the 
latter aeena the mo« prubaUc. It alw oflen Uw 


worn pngnoun 

1 rebruaty 1939, ray film ihowed defiaitf 
pulmonary metaataiea. The patient died September 
4; tdiOi ^ pu l nocary and genmibed metaRaic*. 
\o Lopay wai penahlcd. 


C 3 i al c iU y Ihe pre-ot^dpc dorataTD ot 
aymptoma waa 6 >Tm. The IntmaJ frwn 00- 
fettodeathwua loj-cm. Death occuirai a < 
Ttmra aflcj ampoUtioti and •ppronmatriv 4 
ywi after fint local cmjJoo 
A coiLparbon 0/ the ttxtnor with a pmtoo* 
aae 5, ihom eneiitkIJr the taiw rotmd 
aad fptixlle cdl charactenstks. Reticulum 
ftaialaf of the old blodu vai mmtlifietor^ 
due to the a» of the matenaL However^ it 
wai ImpoeaTble to ideoufy glaod-IQte erenptog 
of tbe rrik “Ihe idfBdtv with the pr c A no 
caae aod other canes together with the locals 
satioQ and tdfnkal courae leat'e no doubt that 
this is a tme enmple of ipnvial sarcccai. 
The calaficBtioD diMdrllicatloii, oasificaUoo 
(Lad alboxtuootd infiltraboo are Idectkal with 
Cases I and 6 Tbe hbtologknl Identity of 
the tumor crlli with that of Case 5 is further 
proof of the s\'T»\'ial origin of the tumor 
Case 9 Simo doroa of left wrbt rrglcri, tirated 
by bcal escafcn. A recamoce « (tbia 9 mootbi. 

A. S-, bouiewif aged 34 rear*, complalnrt of 
•lovtr pmcresifre rwellieg of tke anferwr furttce 
of tbe left WT*t of 6 yisri duralioo. There a» no 
hlRocy f pain or Iraosta 

Examination dbcloved a dbag of tie aaterW 
and doraal mrticea of tbe left rw crtrrijtsg tlw 
diatal cod of tbe ladimi and ulna. 

An I ray film on Jfareb ^ 9J9. *bo ed 
aharply defined nmnded *oJt tlwoe tutaor ro a rt uta 

ted between the radim and ulna. Tba iiarted ja*l 

above tbe lower raifinmlaar aiuculilica asd ex 
ttoded up the foeearto for diitance of about 4 
tnneten. It bulged both anlenorly and pewte^rr 

audit coo taWd a rather Irrefulardepoaftioo of bme. 

Tbe« ppeaied to be certain amount of pie'unr 
trophy of tbe lower ulnar ahaft. 
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\-ra> diagnosis Probablj sjnovioma 
The patient was advised to enter the hospital for 
excision, but rejected this advice She did, however, 
enter mother hospital on March 30, 1930, where 
tile tumor was excised 

The specimen consisted of a circumscribed tumor 
mass occupying a volume of about 4 centimeters in 
diameter On section some areas of this tissue were 
found to be soft, and presented a homogeneous gray, 
wax\ appearance Other portions of the tissue con- 
tained small spicules of bone In the mam the tumor 
was composed of a homogeneous grav, waxy appear- 
ing tissue with occasional soft necrotic appearing 
areas 

One of the slides of the microscopic sections showed 
a densely cellular overgrowth of blunt spindle cells 
with somewhat rounded nuclei and poorlj visible 
cytoiilasm The cells w ere compactly arranged some- 
what in the manner of epithelial cells, and here and 
there one noted a mitotic figure among the nuclei 
In places the arrangement was whorl like, elsewhere 
there were areas in which the cells were looselv ar- 
ranged In these areas the cells were frequently 
vacuolated and presented a pseudomyxomatous ap 
pearance In addition, there was a tendenej to form 
slit like spaces w ith an endothelial lining, and hnalh , 
in other areas the structure was highly fibrous, the 
cells assuming an elongated spindle appearance 
which resembled that seen in fibrosarcoma Here the 
stroma was abundant, and the cells were not numer- 
ous, and tlierc was considerable calcium deposition— 
the calcium appearing as coarse fragments One 
small area shows actual bone formation In general, 
the tumor exhibited a varied histological appearance 
and ranged in its appearance from a fibrosarcoma to 
areas which resembled a reticulum cell sarcoma 
Lxamination and x-ray film of the w rist in Novem- 
ber, 1939, showed no recurrence of the disease 
(-ASF 10 bjTiovioma of right knee joint Treated 
b\ repeated local excision, deep \ ray therapx, and 
delaved amputation Death 10 years after amputa- 
tion, of pulmonarj metastases Ihis case was rc- 
Iiorled in detail bj Dr Lewis C Wagner and repre- 
sents the first svTiovial sarcoma to be reported in 
the \merican literature lollow-up data not then 
a\ ailabk are now furnished 

II N , a 3S rear old musician, with an irrelevant 
famih and past hislorj , without anv apparent cause, 
began to complain about 10 vears ago of pain in the 
right knee It was treated with the usual rheumatic 
treatment b\ the famiK jihvsician but with no im- 
provement In the summer of 1923 he consulted a 
surge-on and the limb was immobilized in plaster 
without relief 1 he patient entered the ho'pital in 
October, 1023 Lxamination showed him to be in 
good health but he was walking with a slight limp, 
ilthoiigh the functions of the right knee were not 
impaired Ihere was a shght fullness under the 
right patella tendon He brought a report of x rav 
lindings, which were normal dhe case was thought 
to be one of ehronic s\nnvitis, and was treate-el con 
<;ervativelv with cauterv and strapping He did not 
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improve but, rather, the pain became worse In 
January', 1924, an x-rav picture was taken, which 
showed a mass behind the patella tendon that was 
thought to be hv pcrtrophicd s\ nov lal tissue A 
definite tumor was not considered but on looking 
back, it was easilv recognized On Tebruarv 13, 
1924, the jiatella was split and the knee joint ex- 
posed A solid tumor covere-d by a svnovial v'eil lay 
m the knee joint It was attached to the outer 
antcro-infenor border of the capsule b\ a small 
attachment dhe tumor measured 7 bv S bv 3 
centimeters, was elliptical in shape, and surrounded 
by a definite capsule 

The patient was free from pain for i vear when 
the tumor reappeared on the lateral surface of the 
knee An extensive resection of the capsule of the 
joint was done and the patient was again free from 
symptoms after the second operation He recciv'ed 
extensive x-ray therapy and a thorough course of 
Coley’s toxin In 1926 the symptoms and signs re- 
appeared The tumor had invaded the upper end 
of the tibia, under the patella tendon Resection 
was unsatisfactory' at the third operation and 2 
weeks later a midthigh amputation was done 

Lxamination March, 1930, showed the patient 
well and free from recurrences or metastases In 
1936, the patient succumbed from pulmonan 
metastases 

Through the courtesv of Dr T rancis Carter \\ ood, 
we were permitted to re-examinc a slide which for 
the most part resembled a common fibrosarcoma 
This tumor represents a dedifferentiated synovioma 
showing predominant fibrosarcomatous character- 
istics On the authority of Drs Ewing and Wood 
who examined many sections removed at the time 
of operation, it is included as an undoubted svno 
x'loma Manx areas show coarse dusters of intra- 
cellular hemosiderin pigment ^lultiplc sections and 
special stains could not be cmploved because the 
operative material was no longer av'ailable 

Case i i Sv novaoma of left knee joint and supra- 
patellar pouch, treated bv two local excisions and 
delaxed amputation Death from pulmonarv metas 
tases 

R L, a white Hebrew male, aged 25 vears, was 
fir-t seen in the New Haven Hospital in Julv, 1935, 
when he complained of pain and swdling in his 
left knee which he said dcveloiied following a base- 
ball game 1 he patient had a historv extending 0 
or S vears prior to this admission, when he noted 
that flexing the knee resulted in pain which could be 
eased bv extending the leg In the summer of 1034 
the knee suddenlv became swollen No definite 
diagnosis was made and phv siotheraiiv was msti 
tuted without improvement 

Throughout the summer of 1035 Ibe patient con 
tinued to suffer pain and swelling On this admis- 
sion, roentgenograms were taken hut no definite 
diagnosis wais made LjKin review of these original 
lilms a detinite supnqiatellar tumor could be seen 
\fter several davs m the hospital the swelling grad 
uallv suli-idexl and he was dischargeal to the ortho 
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be fr» Uy mabitta t tsd pnufxwetl uapotuloa, 
»hlch th paiknt ■rctplfd 

\inpoUt(oo of the left W* t Ibe mWfUgh wu 
peritrard t ibt iUia«busrtU Gnten} lloaphA 
F breiry ? igjy The p*tfioio*iaJ irport h f 
nWved hy Ih- Tncy iUJbo 

Kb™*i 7 J 3 J 937 R >1 

Dlifoov* llyc^tl* oifc/feaiM 

Sarcofna, tTTie ttnJttcrmincd D)tviK>- 
Yiotna. 

“Fcrnur Gnm. \ Idt Iff ajnpaUted t the mJd 
tbtch. The knee Una kedly limited In nwtkm bf 

to a latn tnimn mam of bony RtiEUstniC7 «hldk £U» 
tbe powtea] ipafe and extend* oeer the kteral m 
lace of the foist asd tbe lover end of the feinar 
OvedTmf tbe tumor h creacendc hemird ofwntWe 
IncUioa 6 cefidmeten Is larih ThU lie* pprul 
matdy In the cenirr of dmlar irea of eothema 
aod taosloa doe to recent ndlotbcnpv After ton' 
lof back ilia flap* and careful cUmectkm, laift 
tomoe mam U fioaQy dimected free. Tboo^ an ap- 
parent plane of clea af« betaeea th t meeandtbc 
foist captxile U fonnd, farther la 'ntlfalkai aboat 
that the poateno ponk« of the >3fu capouJe la 
dtSuade loflltrated « Ith tatnor and measm cen- 
Umetml thicLam, Tbelo erborderofth tarmor 
b laj ]y eU deUalted It rUeoda bej-ond th ^tst 
ud a thiinil>Jtbtf prokctaoa of toft nmor eateoda 
dors alaoat to the bead of tbe fibola. The pper 
nama b ImpoaafMe t detennbw tbe tunor bfil- 
uauai fibroM tropUed tsatclea eery aUkly A 
I adcnlaj of ouade flben boot ceothscter b 
diameter rQend* pvard to altbls i j crotboctcra 
of the IUm of ampaUtkxi aiilch U vhlta, partly 
hbroQ partly rcblloona, and coaiaini lyaiuxlei of 
caldom. On aectloo the cental part of tbe tmo 
contbti of cyrt Qke ceUi t t.) ceotimetcia m 
dkcDeter of caldfled materkl, pparently bone, each 
ol hkb codoaei csUral nau of peatiy myxoma 
tom tbfu readily retreated by tUcnt preaanre The 
peripheral part* of tumor tb^ an lotensiilure of 

Ute fibntta ibXD ilb the m)xa(sau>Q* nulerW 
and only rare, crltty graanlea. kn occanooal ares 
tbova a frank Aib fleah character otp* cileot 
of t > cnbk cendmeten. 

k(i<3a*ccrdc. Tl^ sppeaiancc of thb Uunor u aa 
aontaal a* tbe croai tumor proper combi* of 
inblcratinf ftrands ndmatses f err asUnm asmU 
ceO* Ih cnnl nuclH nd a acant oenlrophilk c^o- 
jdaam hkh U occxtionally dra out i to abort 
ipindle Tbere b a tend a icy to larnknlaT freapf&f 
a^ allot wt^ fonnation. PrictKxQy do catUfeo 
h pment bePsccn tbe tmuor cefli esce^ la tbe Im- 
mcdbt teljfa b cirtwod of Ueod 'reoeU and cxpA- 
lariea, "nH t t* improbable that tbe tnmor cell* re 
prtxhianglL \ flbnl* are demonrtia ted with phot- 
photunritk acW hematocylin. De»pU lb* extreme 
ceDnlantr. mitotic hforea re aitoobhJogiy Infre 
qoenl Tm turoo u Inxadlnf fibrow taaa and 
mtcle bundlea. Ottered irrecolarl) thrcngfaitare 

bony t*Undi,occXfioaallv witha trabccnlararchltec 

t re. klasy appear lOactire bnt otbcnare bocdeied 


by oateodarts and MteoUaiti and abowboth Uci 

teageptioa od *l-a oKtoid bordm. Tbe cxnaii 
show* both iharply drcnm>cnbed Ula cxk of loacm 
h\alh>e cartBifr od Ivi traadtijo* from artiU* 
thro«)th mncUion to ordinary fibmo* tmoe 

No refatioQ «halew b(t ern IhJ luse od cart) 
bye lonnitka and the ttrroor cHk an be " ide oet 
Tbe ppesrxnce* rnyirct a old focwa of 
oWfican Invaded b new and enllrUy Ir» 4 T)rtideBj 
maScnant tomor The utnre of thb on 
tnsmr b by no mesa* dear Neorogaic Cbemi 
coma. endoihditMaa, ad roovioou arepaftdULdei. 
la *p3t of tbe baawe of epithelium n-tti 
Utter lecxQ* the moat probable. It tl-4 oflen ihc 
oot peofncaU. 

In F bcoary 1939, ny filns thoaed ddUh 
laJmocary mataataaea. The patient died Septembn 
4, 1939. of polmoury and g nj e ra lacd mctaitor*. 
No aottpov aa* pcrmitud. 

OinknDj Ujc pTt-opmti\T thintioo of 
f>'iDpf cuna wu 6 )T«n. The interval from on- 
set to dath irai ro vcan. Death occurred 
}Tara after ainputAtkin and afprosimatdy 4 
>*««» after £im local exduoo. 

A coinparijoo of the tantor with a prerloua 
cue, Cue $ ahowa men trail) the uuthc round 
and apbdle cdl cbaracterlatkh Retfenhua 
tfabiln; of the old blocka wu uniatiafaaon 
doe to il^ a^ of the material, llo1re^'er h 
was bspooible to »d(Stifv gUnd-GLc troo^ni 
of tie cdK The Ideotitj wilh the prenou* 
cue and other cuca together with tlM local! 
xaXioa and t-bnImJ courae lea\« no doubt that 
thla U a true example of i)iioml saraxna. 
Tbe cakibcatlcKL, choodriheatKm owiScidoo, 
and albumiootd infiltralWD are Identical with 
Caaca i and 6 Tbe hiatoloRlcal Identity of 
the tumor cdli with that of Caae 5 ii further 
proof of the imovial orijin of the tumor 
1 g. S^ncroona of left r-rbl rrfwa, tmlcd 
by local exdMoe N recniimu thin 9 iMilh*. 

A. S hoasralfe, fed 34 ) ean, owpiiioed ol 
aiowiy profTmive twribnA « tbe latcrbr «rt*c« 
of tbe left wT»t of 6 year* duratloo. Tbcr* a* so 
fabtory of pal or traomi- 

diaclooed rwdling of Ibe antmw 
and doraal aartace* of tbe left wn#t oieiftiny lie 
dlftal end of the tadm* and alna. 

An ay blm 00 ilarch S 939,»i0afd 
aharplr defined roonded *ofl owe tamoc n»*a *it*- 
ated between the a (lia» and nlna Thi* ftarted ja*t 
tbore Iha ioaer adaj-ulmr arOenUtk* and « 
taxied op U» /orearm (or dutaace of abcflt 4 
dmeter*. It boiyed both asteiiotiy and peater^y 
ami It cootalaed athcruTefnlirdepoaflwooJhBe. 
There ppeami t be certam meant of pfw* re 
litfifay of the lover alsai *ha(L 
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Fir II Case ii b, Photomicrograph of a representative tasis of the tumor in a popliteal lymph node X68 d, An 
area of tumor shoumg histiocytic evolution, not unlike area of recurrent tumor lUustratmg its dMifferenUated 
bemgn tumors of tendon sheath ongm X68 c, A metas- fibrosarcomatous character X68 Consult Figure 6b 


several layers deep in a somewhat palisading fashion 
Several popliteal lymph nodes are replaced almost 
entirely by tumor tissue Here the tumor has an 
epithelial character Strands and masses of small 
polyhedral and spmdle (almost column-shaped) 
cells are arranged m a dehcate connective tissue 
stroma Agam slit-lile spaces lined by several 
layers of these cells are occasionally seen and in 
some places there is a suggestive papillary arrange- 
ment of the cells The tumor m this specimen ap- 
pears less well differentiated than in the first two, 
but still maintains the charactenstic features The 
rate of proliferation is also enhanced as indicated by 
the increased numbers of mitoses 

ChnicaUy, this case illustrates the long pre- 
operative course of the intra-articular synovial 
sarcomas Pathologically many areas re- 
sembled the “giant ceU” tumors of the tendon 
sheath type similar to that m Cases 12 and 13 
A number of pathologists reviewed the slides 
on this case and regarded it as a bemgn giant 
cell tumor On the basis of areas exhibitmg 
reticulo-endothehal charactenstics similar to 
that of previous cases it was regarded as 
mahgnant 

Case 12 Synovioma of superficial flexor tendon 
of fourth right finger treated by local excision, deep 
x-ray therapy, and delayed amputation 

E S , a 32 year old housewife, noticed, in August, 
1937, that the nng finger of her right hand was be- 
coming stiff This gradually progressed until it 
became painful to move the finger About the middle 
of September, 1937, she noticed a slight swelling 
over this tendon which slowly increased in size In 
October, 1937, she consulted a physician, who diag- 
nosed an early Dupuytren’s contracture, and pre- 


scribed short wave diathermy In February, 1938, 
the small tumor was excised and submitted for histo- 
logical examination The histological diagnosis was 
“ synovioma ” Since that time she has received 
22 x-ray and 2 radium treatments 

On examination, the ring finger of the right hand 
showed an x-ray dermatitis with some sloughmg and 
ulceration There was bttle function of the finger 
and an ulceration over the palmar aspect of the right 
ring finger at the region of the proximal metacarpo- 
phalangeal joint 

Examination of the first tumor showed that it 
was composed of polyhedral and polygonal cells 
beanng a stnkmg resemblance to epithelium The 
cells were present in compact masses which were 
generally enclosed in delicate trabeculae of con- 
nective tissue The nuclei were pale, oval, or vesic- 
ular The nucleolus was prominent Mitotic figures 
were not observed In other areas the tumor cells 
appeared elongated, spmdle in character, and as- 
sumed the character of tumor fibroblasts The 
cytoplasmic boundary was distinct and the cyto- 
plasm was pale, sometimes vacuolated, sometimes 
translucent There was no resemblance to xanthoma 
and giant ceU tumor Some areas resembled the tumor 
reported by Black, but it was impossible to use dif- 
ferential staining methods in the study of this tumor 
Amputation of the nght hand and middle third 
of the nght forearm was performed by Dr Bradley 
L Coley on May 10, 1938 

The specimen was a right hand and forearm am- 
putated through the disti third of the forearm On 
the palmar surface between the fourth and fifth 
fingers, there was an irregular ulceration about 2 
millimeters in depth On sagittal section through 
this area there was found an irregular zone of white 
tissue resembling tumor tissue, which implicated the 
tendons and extended down to the metacarpal joint 
of the fourth finger 
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prdle dlipcsntT’ Tbe dkfiwcb t tbt Um* vu 
coeiidexcd to b« tn mtk tfthrith «nth pairfblc 
raptured eae^ me ali ca. FIa4llr La ^Itrck, 
be wu Advited to corac Into the brap^ta] Sor op- 
mtlocL 

Pbyskal enmiiutian of Um left koee rertaled • 
•lifbt fluid rwenmfoi the joint In tbetupapatcIlAr 
rexioo btrd (redy monble mu* boat 5 crall' 
meicn in domcter CEPold be palpated. There was 
DO limJutxm ol raodoo except oa flexioo, aod tbta 
aas pamfnl t qo defreea. Som atrophr ol tbe left 
thifb vu erMefit 

Od Uarab tj a tnao of the left (taadricep* 
poach wu mriiol, 

The patient wm dlt clu uyd April 7 *91® 
cnitcbet. On T ly 30, 937 t roentpnotruB^ 
the knee rerealed recuirent Inntoc ot the qtttdri- 
ctp9 pooch The patknl «* teea •ubaeqoentlT !■ 
flaJtlmoee where he wa* reoperated apoa la October 
037 At that tune tnmoc tl«M wa* r etnoTed from 
tha inpnpatdlai and pcpBtcal rexkna. 

The patient *abicqnently returned to New Haren 
with •erertl draimni and with crldence* o4 

recurrent tumor A coaiae of deep ray therapy 
ddirc^ throofh three porti, medial, liferal, and 
porterior about the Wl knee with iSgo ro efltiea 
oniU throofh each poet, wai jirtn without Impeore- 
ment. In F beuary ojS. “ ^ ^ 

as perfocmed. . , 

The patient <fied t home on December 7 93*10* 

polnionary and jeneraZiied metartaaa 


remo^ Uuch J3 034, fa , dk- 
coid thaped mau of firm pUk fray Sie hlch 
B>«*»Tta 7 by 5 by a-s crttimetert. Tk* eiterail 
•orfice b IrretuUr except oa ocw tide where It ap- 
peared unooth and itiny The cut ■irlace h 
poard of a bofb 0/ desM cn hit ti-,*«c 

lllcroamnlc lectiooi thow the mam to be ccai- 
pomd oi hyahalted connectlrc Um itroBa em- 
bedded In » hkh. In a h* p baxa rd faihi» art nu <»e» 

and fttands of topical cdh. Theae eary fawa ipio- 
dle to polehedral In ihapc and hare m defined cell 
outline*. The predomluaat cell b pciykedii] b 
thape with tmalJ amount of ptok uamb* oto- 
ptan and Te*lcular nnekt klodetmte nnatr* of 
tbete ctOs are In mhotlc dlrbkn. In many 
the ceD* are anan^ about iUtdIle lumiaa Hh 
bycr of Ibeu cxlb tfario£ inf»^ la other 
place* the edb are arranyed bout ^mcc* Imed br 
flattened eudothdlal crib ahkh tppea to be bfood 
Toaeb. Scattered thnwjhout tbe tcctloa b cainr 
of tbe maan of crib are occuloual msltlnoclettrd 
flant crib. Om edfe of tbb lectloe hat unooth, 
undnlati&x lynortal bonkr which b lined by flat 
tened Uym of ceil*. Subbeent t thb larbce are 
maaaes f pcfyherfrally ihaptd tamoc crib. Thb 
appaxentlr rrpmenU tbe reikn of the Uunoc ia 
CO tact with npnpwtdb poo^ 

IQutdo^cal eectloa of recurat txwr re* 
Bteetd froQ tbe knee jofni Ii October, 937 ibowed 
•tract ore dmllar t that of tbe ori|iDil tmaer 
The tpedmes r e m ove d Febra^ 93S, b the 
amputatra ley wblefa bu pnvionly bets dlaected 
t anolhe' botpftal The loft tbm hu bees re* 
■sored troQi tbe bony framework. Id the area eicr 
the patrik, there art t« loa^ilad^ healed »rtn 
and fat lb* pepCteal tpaca there b another tear 
which b Inccespletriy healed. Id Iti central portlos 
rinua communicate* with the joint ipace Tbe 
itlcular tsilace* of the joint are alaoat couqdriely 
destroyed and have dnil, granular, mottled yellow 
and red apporancc. I tbe pnpmeal ipace are lew 
•omewhat Inegnbr bwt (tiny dberete wodalei cf 
mottled gmy rellow lumce tinue. Some of lhe»e 
appear to be lymph nodes hlch arc laraded by 
tumor 

hUcToacapk section thrcpugh tbe riaus tract ritows 
tbe pirlata core red by cxndat of pofyaiorpfaoea 
clear lencncytes beneath which there u maj* of 

K nulalloa ibsoc infiltrated with lyTiiphoey tes. 

je moncaiuclewr phagoertet, pfiama crib, and 
nalymorphoDuclcar KuoicTte*. Th articular iot 
laraof the jouil are destroy ed and lnrolrtd br thb 
InflanuBalory uiu c t M which extend* I nto tbe ander 
Mng bone, Tbere b no tumor la th* joint but ad- 
jacent t tbe tuni* trart are tereral nodule* of toww 

sbkb inflltiat tbe connective tb*oe The tutnee ■ 
made np of ipindle and polyhedral celb hkh art 
arranged In rn««»<w and Uramb tiic«i|bout c» 
Dccth tban troma. The erfl re ranatie m *** 
and are baiophITk rtahnag Nwnterooi ceD 
mitosu. Only occadooaUy do m***e* of the*e ceU 

OoeDp boutaOtlik ipace* where they are arranged 
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Fig 13 Case 13 a, Photograph of drawing of specimen, 
yi actual size Note the clefts and the areas of pigmenta- 
tion b, Roentgenogram of onginal tumor m pophteal 
space c, Photomicrograph of a representaUve area of tu- 

and postenor a^ects of the left popliteal space, 
about by I >4 inches 

Through a vertical curved incision with the con- 
vexity toward the inner side, a tumor was exposed 
deep in the popliteal space It was adherent to 
overlying muscles and tendons, and firmly adherent 
to the capsule In removing the tumor it was neces- 
sary to remove a portion of the postenor capsule 

Pathological report The tumor is circumscribed 
but does not have a distinct capsule It measures 5 
by s by 2 centimeters Some loose tags of fibrous 
tissue are attached to the surface On section the 
tumor cuts with a fibrous consistence and shows one 
fairly large cystic area about i centimeter m diam- 
eter Scattered over the cut surface are firm, yeUow, 
ground concentnc nodules which have the consis- 
tence of cartilage The intervening stroma is tinted 
in various shades from yellow to brown, the pig- 
mentation being similar to that seen in xanthoma- 
tous giant cell tumor 

Because of the previous diagnosis of xanthoma- 
tous giant cell tumor, this tumor was studied by 
multiple section through a great many areas The 
periphery of the tumor appeared largely encap- 
sulated although the capsule was not complete On 
superficial examination, there was found a striking 
dissemination of multiple deposits of intracellular 
hemosidenn pigment similar to that seen in xan- 
thoma Vast areas of the tumor presented a fibro- 
cellular aspect, the cells being rounded, oval, blunt 
spindle, and irregularly shaped with oval and reni- 
form nuclei The arrangement of the cells was 
syncy tial and this w as better demonstrated by retic- 
ulum stains which showed both a fine and a coarse 
arborescent reticulum supporting the ma;onty of the 
cells In many of the areas, the stroma cells could 
be seen differentiating into multinucleated giant 
cells containing from 2 to 20 nuclei In some fields 
giant cells were particularly numerous Mitoticfigures 
were fairly numerous about two per high power field 
In many areas corresponding to the macroscopic con- 
centric nodules, the stroma could be seen differenti- 



c 

mor illustrating synovial border The evolution of the 
tumor IS histiocytic and essenbally similar to that show n 
m Figures 10b and iib Note the multmucleated giant cells 
and the coarse deposits of hemosiderin to the nght, X65 

ating into fibrocartilage With both hemotoxylm 
and eosm and Sudan III stains, if was not possible 
to demonstrate hpotd in the tumor Along one edge of 
the tumor w as a well defined synovial border prob- 
ably that of the semimembranosus tendon This 
border showed reduplication of the synovial border 
cells and multiplication of the subsurface cells with 
areas of blood pigment similar to hemorrhagic vil- 
lous synovitis as described m the knee joint 

Throughout the mam tumor mass were numerous 
synovial spaces lined by from one to three rows of 
polygonal and flattened cells, and these spaces con- 
tain a metachromatic mucoid substance 

This tumor represents a form of synovial 
sarcoma histologically closely related to the 
xanthomatous giant cell tumor It has been 
referred to as the “tendon sheath” type It 
differs from xanthomatous giant cell tumor in 
the presence of tj^iical synovial spaces, the 
presence of circumscnbed areas of fibrocar- 
tilage, and the rarity or absence of demon- 
strable xanthoma cells in the recurrence No 
exception is taken, however, to the report of 
xanthoma cells bemg present m the ongmal 
tumor While the presence of foam cells is a 
stnkmg feature of xanthomatous tumors 
histioc3i;ic tumors are frequently found with 
httle or no demonstrable hpoid Berger in his 
Case 5 has reported what he regards as the 
first example of a mahgnant transformation of 
a xanthoma giant cell tumor m a white man 
50 years of age, located m the antenor aspect 
of left thigh This is identical with Berger’s 
Case 5 showing sj-noxnal borders filled with 
blood pigment, classical giant cell features, and 
in ongmal tumor, xanthoma cells 
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In the slid ol the rairrence there wu conikleT 
U modihotki ol th tumor probably as the re- 
folt <A the IntettslTe LmdUtkie. Here tuoior srms 
sparse in kMse fibrmi strooa and «ai cocn p oaed 
o< lyntjrtlirm ol ruATiedly de««rAted sptadle ud 
Irrecnlatljr shaped cells irith indlstlact crtopisamk 
borom. In many Are*s where the tmdd were bet 
ter prewerred tb^ had the same pale (ml 
lhin 4 ihe AAwct ewcotoitered im the priaury tamor 
Elaewhen they mere tbronhea od ureirnkr How 
the tamor sru robbed of y spedoc ijitoTul 
chinctmitla It coold be tncrd, howev er tato 
tk nbftADce of the flrror tendon atahfiahlfic Its 
pof t of arifin. Sectloo throoth the base of the 
iiiMieil>b4 naetiarpal booe ihm bo evldeoce of 
lahltTatloo br tumor 

I Decembo 939, padeot had oo erldeoce of 
framliatkia and vu tree ( mnptoms of ctkiwf, 
(Seit roeotfCBnfnnu t thb dme were oeytUre. 

Bl&dtt tumor wu appnmitl> bemgn al 
though there wu only a 10 month period of 
foUow-up which se ems ioadet^tc to axmre 
the ben^^t) of the tumor We regarded thU 
tumor as maUgnant Black aubaequently re- 
ported a rvTiovioma of the great toe and 
added additional foDow up information of bb 
first case occurring in the finger indacating 
fhnt the CDurie after 3}4 )Tais wu still that 
of a benign tumor It may well be that small 
tmoviomu m the tendons of the finger may 
run a more favorable course than the larger 
tumors about the larger artkulatioixt. 

Casc t SrnoTimtt 0/ left popliteal space, prob- 
able on^ In ■^-mlnuT p hnnoas tefidm sheath, 
treated br two focal crdikaM wcU t rears later 

H B fed 4$ yean, ws dmUted ( an- 

otlwT boapKsl, 00 July 3 037 ith hfatory fa 

mas In the left po^teal space and sfliht Uffoessof 
the Lnee >otnt foe month. 

Examlnaiioo of tbe knee rercaled hard, reamd 
fw bent 1 by tnebes located Inst below and In 



D*. it. 


the lower third of tbe left pr^Jitxl The 

ream was fired t the deep tlaues, but not to the 

sUa. 

\-ny fibn of the left Lnee la the sfitmpocterier 
aad btenl rtews showed rbemmcrlbed tamer 
■pprmfiratdv the ilae of an tm;. la the po^tnl 
fowa. There was do destructloa of adjacent booes. 

Oo Joir 3 tut through a traarvme IneWoo 
over tne most pmulaeat part of tbe mass, firm 
oreumserfbed tamor was dhaected oat of t^ pep- 
Uteal Bwca. Sharp diseectioa was required to free U 
from the tendon sheaths and from tbe po<erlor 
caoevle of the knee jofnL 

Wthoioflal report An|wst 1 igt; The tnnw, 
from left popfite^ space was a pfmish-frsr otoh 
mase 4 by 4 br 3 ceatlmctm In dfametcr wttk firm 
■mall ta^ of fat dherent t the ■aria ces. F t tsf* 

andtwo r three almond shaped bodies which looked 

•omethlns Itti* lymph nodes wge adherent t the 
•wrlace. 

Hhtoloflcal examination showed that the ftmns 
of the speamen consiited. for the most part, of 
pal bedr^ nd cells wKb Urn numbos ef 

[uit* mnltinackated flsnt ct& hfodent oom- 
bets ! tumor ceflt revealed the preseoe* of hemo- 
■IderfB clement In the cytopbisn. Some d the tu 
mor rriit were larfe aad oootalsad lipoid mtwtsocn 

DUfnnls Olt^ ceQ sarcoim of tendon sheath 
(n tiMoatoos epoDi) 

Patient m»A- an excellent pcwtopetatlre recovery 
and was dl^iharfed on A jtnst 6, 1937 H was re- 
adm tied t th hospiUl on Vovember It37 
srlth re t 1 11 ' r ecc e of tbe tmnor , 

Enamatkm revealed srell healed scar beoealb 
sriilch then was a firm, ronnded bssj in tha mealiJ 
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Fig 13 Case 13 a, Photograph of drawing of specimen, 
yi actual size Note the clefts and the areas of pigmenta- 
tion b, Roentgenogram of anginal tumor m popliteal 
space c, Photomicrograph of a representative area of tu- 



b c 

mor illustrating synovial border The evolution of the 
tumor is histiocytic and essentially similar to that shown 
m Figures lob and i ib Note the multmucleated giant cells 
and the coarse deposits of hemosiderm to the nght, X6s 


and postenor aspects of the left popliteal space, 
about sK t>y iK inches 

Through a vertical curved incision with the con- 
vexity toward the inner side, a tumor was exposed 
deep in the popliteal space It was adherent to 
overlying muscles and tendons, and firmly adherent 
to the capsule In removing the tumor it was neces- 
sary to remove a portion of the posterior capsule 

Pathological report The tumor is circumscribed 
but does not have a distinct capsule It measures 5 
by s by 2 centimeters Some loose tags of fibrous 
tissue are attached to the surface On section the 
tumor cuts with a fibrous consistence and shows one 
fairly large cystic area about 1 centimeter m diam- 
eter Scattered over the cut surface are firm, yellow, 
ground concentnc nodules which have the consis- 
tence of cartilage The intervening stroma is tinted 
in various shades from yellow to brown, the pig- 
mentation being similar to that seen in xanthoma- 
tous giant cell tumor 

Because of the previous diagnosis of xanthoma- 
tous giant cell tumor, this tumor was studied by 
multiple section through a great many areas The 
periphery of the tumor appeared largely encap- 
sulated although the capsule was not complete On 
superficial examination, there was found a striking 
dissemination of multiple deposits of intracellular 
hemosiderin pigment similar to that seen in xan- 
thoma Vast areas of the tumor presented a fibro- 
cellular aspect, the cells bemg rounded, oval, blunt 
spindle, and irregularly shaped with oval and reni- 
form nuclei The arrangement of the cells was 
syncytial and this w as better demonstrated by retic- 
ulum stains which showed both a fine and a coarse 
arborescent reticulum supporting the majonty of the 
cells In many of the areas, the stroma cells could 
be seen differentiating into multmucleated giant 
cells containing from 2 to 20 nuclei In some fields 
giant cells were particular!! numerous Mitotic figures 
were fairh numerous about two per high power field 
In many' areas corresponding to the macroscopic con- 
centric nodules, the stroma could be seen differcnti- 


atmg into fibrocartilage With both hemotoxylm 
and eosm and Sudan III stams, tt was not possible 
to demonstrate lipoid in the tumor Along one edge of 
the tumor was a well defined symovial border prob- 
ably that of the semimembranosus tendon This 
border showed reduplication of the synovial border 
cells and multiplication of the subsurface cells with 
areas of blood pigment similar to hemorrhagic vil- 
lous synovitis as described in the knee jomt 
Throughout the mam tumor mass were numerous 
synovial spaces lined by from one to three rows of 
polygonal and flattened cells, and these spaces con- 
tain a metachromatic mucoid substance 


xms tumor represents a :orm or synovial 
sarcoma histologically closely related to the 
xanthomatous giant cell tumor It has been 
referred to as the “tendon sheath” ty'pe It 
differs from xanthomatous giant cell tumor in 
the presence of ty^pical synovial spaces, the 
presence of circumscnbed areas of fibrocar- 
tilage, and the ranty or absence of demon- 
strable xanthoma cells m the recurrence No 
exception is taken, however, to the report of 
xanthoma cells being present m the ongmal 
tumor While the presence of foam cells is a 
striking feature of xanthomatous tumors 
histiocyTic tumors are frequently found with 
httle or no demonstrable hpoid Berger m his 
Case 5 has reported what he regards as the 
first example of a mahgnant transformation of 
a xanthoma giant ceU tumor in a white man 
50 years of age, located in the antenor asnerf 
of left thigh This IS idenhcal with BerSs 
Case 5 showing symoinal borders filled tith 
blood pigment, classical giant cell features 
m ongmal tumor, xanthoma cells ’ ^ 
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Hf. 4. Cut 4- t, PhetiMnpk cf dmtMf <d bbcrlH ffxdiDn, / tcttaJ lUc. 
NoU tb« CTVtk ctst«T tk* Bookkr m (orfior nitl tbe dixi ptfoalitn ^ Kim 
groOfTtoi al crifiiikJ taaor to popSt^kl ipmcr e, l>rik>f W «f>rd>>r«, lifactaal 
itce, »1»« be iccsmu USMT cd npcxpfttcBu pmcb asd utirakj Ida d,F1iO(o- 
mlcrafTUfdi, rednlma (tan, cocflimitif hbtiocTtlc ck^nftfT cd tsaDT FTnaottaTlm 
•d «o4d KCtioca UcDtial Tfth tfa4i (d Fynr y. Xjs 


The groeral feature of the dbcase., the poly 
morphoui upect of the cefls, ii ^Ically hb- 
tioc^c. BeaiuAe of the »econ<f recturcDcr 
with exteniive inraafen of the thigh moBdes 
Berger • Cnae 5 w« treated by doi^ctilatioa 
of the hip. 

Case 13 U Identical with Ctae 14 Both of 
tmaora aboired prompt local rtconmoc 
the recurrence In Caie 14 bring btra-artwmlar 
and ln\'aii\-e Neither the recurrence of Caies 
13 nor 14 sherwed xanthoma cell*, although 
the\ ibowcd clamcal hutkKj-tlc featurea 
othenrUe «imnjr to xanthomatoo* giant cell 
tumor It I* our bcDef at the preaent tune that 
thme tumor* comtltutc a lea* malignant 
ncty of tyncmal *arcooia more likdy to prove 


loodlr malignant On the other hand the 
tumor ihow^ many features of Case 10 
Thicb proved malignant and capable of meta*- 
taab The course of these i cases together 
with Berger s Case 5 wfll undoubtedly further 
establish the degree of mahgnancy of this 
type. 

Case 4 SynerTfaen* erf rijdit poyhtesl H»<t 
rtcmrlna after mouti* »lthln the knee jofat 
Treated by fccal xci»«D irBOvectoeiT And tspe 
tatlon. 

C. G„ aiAk fed 46 reart, was first teen fa tne 
rflnt r of the IfoapTtAl fof Rnplorrd tnd CrippW M 
Dwanberd, gj etaspiifaiig erf nreDfaj am pafa 
In the right ki>« befinafa* laewUi perrioo^ 
witboot any Apparent can't. FI h»a rWted 
phyalcian c oo cernfag it, hid been ghren woe 0™ 
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Fig IS Case IS a, Photograph of patient showing soft 
part sivelhng over head of nght fibula b, Roentgenogram 
showing soft part tumor c. Photograph of excised tumor 
d, Photomicrograph illustrating area of tumor Note the 
character of the gland like spaces and the compact cpi 
thehum hke nature of the tumor X6s 


medication, and swellmg subsided after 2 weeks 
His past history was negative regarding any im- 
portant illnesses 

Exammation revealed a slight fullness of the 
entire knee jomt, slight ballottement of the patella, 
and a palpable mass about the size of a walnut in the 
middle of the popliteal space This was tense and 
slightly fluctuant 

Roentgenograms showed fluid within the joint 
capsule and a well deflned density in the popliteal 
region 

A diagnosis of cyst of popliteal space was made 
and excision was advised Patient refused to have 
this done 

Patient was next seen May 26, 1938, and stated 
that he had been free from pain until i week pre- 
vious to this visit at which time he had a sudden 
rMurrence of pain and swelling of the right knee 
increased until he was entirely dis- 
ablei He had a temperature of 99 2 degrees, diffuse 
sw^ing, and generalized tenderness about the knee 
and some local mcrease m heat The previously 
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noted mass was present in the pophteal space An 
aspiration of the knee jomt was done and 250 cubic 
centimeters of a turbid yellowish fluid was obtamed 
Sedimentation rate was 45 millimeters in i hour 
The paUent was again advised to enter the hospital 
for excision of the cyst 

On June i, 1938, the patient consented to oper- 
ation, and on June 3, 1938, a large firm tumor lymg 
medial to the medial head of the gastrocnemius and 
originating probably in a semimembranous bursa or 
tendon was excised 

The specimen was an encapsulated tumor 6 by 4 
by 2 centimeters There was some fat adherent to 
the capsule On sagittal section the color was a 
mottled white and orange and in the center was an 
area of cystic softemng, i centimeter in diameter 
which contained some jelly like material ’ 

The microscopic features were identical with 
those m Case 13 

Patient was seen at monthly intervals and occa- 
sionally complamed of vague aches about the knee 
Nme months after operation a mass was noted over 
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tlie miwolatwml *ptct o( Uie ri^t infe [d th 
»ipnif»tfU* powdu Ther* « bo evidence o^ 
rccnn-eftce la the pollen! tp«ce 
He wmi rtednihled oo U«y 4, qjo. 

Eumh i do at tha time re>-i»i«l baled »c*r 
In ibe po^tenl retiwi. Jiatabore odlatmlt tbe 
patellx, Lbere wu auvt 4 cenUmeten In diuneter 
vihich vu fina freeij' monbie «tiH ta tike cupn 
petefliT pencil, not tender There wu demnurabk 
free fiani in the )oint 

\ ditBoefi rccnirent jDorknu w* nude 
%d tbe jutknt » u oper»ted wpoei on M y 3 10 tt», 
thnrajth a brge tUenor tocMoa The «iprapa|(^r 
pend) vkiiafouTid iobe&IM iktth a&rmpedoncnlated 
t DOT HUM nteodxBf back betmecQ the ntodjlca f 
Ihefemni A total o^^'^yrdoniv vi perfoemet) and 
folksnyd by atapot tJoo neefc Uter 
Tbe fpetdioen consbted of tbo mened ayiwmal 
metabraneof theknee krlnf althaome dbemitf tty 
titfce. Mlien taM oat, it rneasored 6 by tiwtw ^ 
avnaieiltboat of an inch In tbkknm Gnnaly (t 
contained three cbncolat brovn ilrm, nebula pe 
dancrdatedtattoladbernittaiDo dttae. Tbowbad 
a finn alaxnt cmihirlaoaa condateoce. In additloa, 
there waaoeekrfe ret hack vat (rrefcjar adoodia- 
tar vhicfainialaodiocoUt brownloeotoraadatfre 
fposded to the oum nhkk « xutp fe d tba Mptipald 
lar pooch. Tbe final apoeanace 0/ the ne^cs 
m aot «bUL Out o( difiue xaniboBatoaia e< the 
fcaee joint. 

Serenl mionacciple aeeOoaa cd the null (ng 
meat* were prepared. In geoeTal, the l e c an tn ce 
ns butcaOvth aameuth original tnotor 
Patient b lire wit boat rrUeace of dbeaM May 
Mo, year alter opecatloo. 

Ca«k 13. SynoWoraa probably od^tutlng b 
bom or tendon abeath a right bicep* femod* 
treated by local erc Ub o folkued by deep -car 
therapy Death altMo B month* of extemire pal- 
monary meta*ta*ea 

E. B an American malti aged 4 yeara, waa Ibat 
aeen n tbe New Harea Ilo^Ul b April, W4. 

ben meningionu of the rl^t precentral raftm 
maa le m o ied. H rc cu ^^e ^ ed contpleiely from itfa 
operation and b ApelL gjd retnmed I tbe bot- 
pataL AIaoU since UK brain opentioa >can 
bekn tlK patient bd ootked that bis right leg a* 
aOgfatl larrer tlu tha WlL H had noticed in the 
last 6 veM tlut the nght kg had definitely b 
otaaed fa dat Thm waa no fanocy of tii ma. 

On physical examinatloo there mas fmnd om 
the lateral auriace of the proximal hah of tbe ri^t 
lower kg a firm aEghtiy lender nooreddened oral 
mau, about the sto cf a orange Tbe labceatoey 
finding* ere negathy. K dlagDod* of aarcoou of 
the right leg «a* made the r«tieat was egimted 
pon, aiai the iDa« ercbed Trie penneal nerve wa 
foond to course through the man. Tbe patient nude 
an nneyenifnl recosen left the bospeta] bmoxI- 
BUt ly month after operalioo FoUowlof the 
cratioo be was given a coutm of deep ray therapy 
through three porta, medial, lateral, aod poatenor 


through the region of the tomor and akr lo tbe rkhl 
Inguinal ttgiofu A cb*Ni pUte at the tb* d t£ 
mrooraj cf the tnmoT filkd t meal any fridenct 
fa nveta^ic famM Tha pniknt re-ememl tb 
boapfUJ in Angnst, gjr bcciBM cf coowJiJ t of 
o»|h aod dKU mill td about weeVj' duratkn. 

* mealed the presence of tn nor ivtx- 


\ ra 


tase* i the Bjedaatinnni and accntnilaljon of (L«. 
bbothpkuiaJcaritk*. Tbe pienraj Iknd coataiaed 
tame* celK He erpfred llh eaeiWre aietastaOc 
t mor on October 4 gjy 
Tbe (pedmen was oral mau cf th«w Uch 
meaiure* by 7 by 3.3 amtimeter* It* enmiaJ 
suriacs ass rociheiKd od showed few ihort tags 
of mtttcie and abttma tluoe adbertnl. The tiooc 
aa moderatdr soft cut rewdilr and rereakd 
^k-gray cst forlace the U«ut u cfrii k wf and 
liiahla and fa the centra] portion had a }rikw 
opwr^ appearance here It had beccawe necrotic. 
Tnne aa a nggsikiQ fa this fibroua tint cap- 
nleabcroilhet moc wbkh appeared to be ta aded 
by tWTBoe la semaJ pfacn 
Mkroacopfc a eolOT (toni yarioo* poctknw tH 
aboard an eaacstfaBy tfadlar appearance. The 
toiBoc waa ctOohii and w aa cnopoted ef crib e( bid; 
snifcira rim and thape. They were socoewltat 
pef^brdial In otllfat wUh finely Tfnk 

Biiahg cytopiasm with round or oiu bBsopohe, 
faypcnhreaatk n dd Thm wtn one « t 
ailtnaes per hi^ power field- Xn sooe fietii tbe 
ce& surreandtu cxAnmlve Uaaae luihi bchgiTt 
tb* tnmor a pa^fUajy archhefaxEra. Id other pbra 
long aht m* tpaeet lined by flatleneri tixwr ctfi> 
era seen. Tbeae were snrrwinded by massa of the 
polyhedral crOa. \ ihfa fibrous tiatoe capsule bich 
was fayaded by tmsoT u present. The tom also 
invaded the sa rro un ding ilektal mnsck and «a 
aho present aa tumor tnromhf I acaae cf the ror 
rounding blood rcMela. 


The dominant biitolofKal featore waa the 
reproduction of neoplastic viliJ thnilar to that 
in areas of Case i Other arras saggested 
rctioilum ctD Bucotna. 

Tbe following case Is of fatcreit becaw ft 
repceaeots one of tbe few if not tbe only 
autopsy record of a sjTvovial tarc Dm a. 


Caay 6 Sjnerfaitta of right tecobltal fo*** 
Lod oyeri>iDi right lateral ejwcnechk treated b 
ocalcxdooaioUowcdb deep ta therapy Driia 
llhja 7 month* of geoeralited toetajt*^ Afftepsy 
S M w luba mak aged 4S >«»"> « 

nltted to tbe New Bntain HoaptaJ on M*y ft 

first dauMion December 6 gJT b* 

tnnpia oed 1 awtUing 00 ibe nght bteril •pert 

f the nght tin jott abenre tb* lateral condjk a 
ending medially t the anttoihiul 
taxed that bout 4 days prerkor 1 _lfa» 

iclrtt amailDoduk bout the mie fa the ttp « tb* 
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1 ig i6 Case I G a, Nodular pulmonar)' mctaslascs seen 
al autopsy b, rhotomicrograpfi of pulmonary mctxistascs, 

thumb The nodule grew in size, without associated 
pain, heat, or redness, and without impairment of 
motion 

On the right lateral aspect of the nght arm about 
t inch above the lateral epicondile and extending 
mcdialh toward the antccubital fossa, was a nodular 
mass about the size of an English walnut It was not 
\cr\ hard and apjieared to be fixed to the deep 
tissue, but not to the skin 

Hioiisa was performed on December 6, 1937 The 
pitholngical (hagnosis was malignant sinoMoma, 
and the patient was discharged on December 10, 
1037 Deep X n\ tlienpx was begun on December 
-T tOo7 

1 ximmation of microscopic sections rcxealed a 
highh cellular tumor composed of a sancvtial ar- 
rangement of pale endothelium like cells wath large 
o\al rcniform or rounded nuclei The arrangement 
of the tumor was largch pcnthehal In areas, how- 
ever, compact Lpillichum like cell masses were 
present 

lbs second admission was on March 13, 103'', at 
which time he complained of pain in the back, cspe- 
aall> on walking, for the previous 2 or 3 weeks 1 he 



c 

rcticulosarcomatous character Xioo c, Metastascs in 
nght ventricular endocardium, about actual size 

pain was also present posteriorly at both iliac 
crests At this time there was some tenderness to 
pressure over the postenor half of both iliac crests 
There was marked point tenderness over the spine 
at the level of the eleventh and twelfth dorsal 
V ertebrae 

On March 14, \ rav examination of the spine and 
chest showed two definite!) rounded areas m the 
nght lung field, one about the size of a quarter, the 
other about the size of a silver dollar, both King in 
the lower lung field Ihe left lung showed one soft 
rounded shadow in the lower portion There was 
also destruction of the spinous process of the twelfth 
thoracic vertebra Following discharge the patient 
was admitted to the Mcmonal Hospital, where fur- 
ther irradiation was given 

His third admission was on Mav 10, 103S He 
complained of excruciating pain in the nght lower 
chest and some pain in the left chest, nght sacrum, 
and lower posterior back There was abo pain in 
both legs \t this lime there was some tenderness of 
the nght upper abdomen and the liver appeared to 
be enlarged Palpation of the lower back revealed 
marked tenderness over the nght sacrum and I'ch 
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hus. Him «u to tmol Unnisgcrf t})clo«er b«ck 
wbfiT the pedent htd mrived -ny tbmpr Hi* 
tmperttofe lloctiutcd brt eengQtcidio »icr«*. 
Donat the Urt »«L, it coo^ tly Wsttni *nd 
r«n*ea belwten d 5 dcgrte * . On llm »d 

there va b«ld area on the right ^de of the 
Kalp nheie there had pT»Yioo«4) been I it»r 
There wa al*o tender maj* bmt the •iu of a 
bxge wahmt orer the left paiieUl tegkn. Deep 
-ray thenp> «ai conU oed bat the patient ■ ccn- 
dJtlon. became aoete. On ilay rjd, whQe going t 
th* bathrooen be ^ced hR am on the door and 
RtMained a patbokfical fracture. 

Jle coed uaJIy cwoplaloed bitterly of pals la th* 
riiht uaum ai^ right kg. Antlfo^* enom va* 
omhilftered la three do«i arith marked rtUef cd 
the pain. H conti ed to tall bcraerer and 00 
Jane j became cD ma ta«e. If* eipfred oa June m, 
93&- 

CTInkal diagnoiii Malignant lynorkiffla of the 
right Iboir with maldpk metutaae* 1 hmg and 
bmea 

Aotopqr enminatkm va* permitted Sab}eet 
aa* an emaciated dolt, ahJte male, aei^ibg too 
potmda body length, Kkt ceotimetcra. 

Two aoft nranded Acictoant neaor oodnlei were 
located la the right and Irit parkul regloa*. la the 
fight npper mtr e m ity thoat jcntiae'tmabenre the 
lateral cned>lr there n* a ana, rauded mao aot 
Uiehed to the ilia, iledkfly aadaaceriodyabore 
th» fpaei vaj a nnallet, m^rtr 

bout catlmeter in doaeter Tu Large aodnk 
*u hxited Bear the opper end 0^ bealed floar 
•car which represented the rite of the prerkiQ* 
cneratfre Ladsim. There wai a fra ctore of the upper 
thud f the left hamerua 

IMtes the bdocoinal carfty was opeoed, a tmall, 
firm bemanha^ red nodolc K cenlimetera fa 
diameter wa* focod fa the greater omentum, and 
lererml thailar bat smaller oodnles were foo^ oa 
the lesaer omentnm near the ttachmest to the 
rtomaclL 

Om DOdole waa found fa the nght rentrlde aad 
(me fa the left Tentride of the bean. 

Both tang* were large heavy aod (tnddrd llh 
fanomerable nodolar metastaies. 

Tbe paTw-n -i showed an rea of tnmor dmoe m- 
Vadiag th* UB «f th* organ. 

Tbcr* wera no metaitaie* t the liver adrenals, 
tplcen, kldram, or gastro-fatestinal tract. 

Nodolar metaatasei occupied Ux fifth, rixth 
•CTOitii, and twelfth riba 

SanuBuy of the findings, ther ef ore, Indicate* 
local tc cun ence of the tumor a th widopread 
metartase* t i^n gs, heart, pancreas, ribs, dor 
tal vertebia, oenentnm, »calp, and faff humeras. 

In tbt Fnit«u«w»s of the tumor as •een fa th* 
long, the tumerr wai compoeed of small, rounded 
nndcar element* *boat th sire of l>nmtiocyle 
(apported hr a fin delicale retlenhim. Ifere the 
aipect wa* typical 0/ certain fornu of retlcalo- 
ggfcom*. 


rmuAKT 

A atad) of the r6 petaonaUr otwen-eri cawn 
of stuovml *arcDnm ajmnnsci the larj;r 4 
atncle scries to be rqwrtcil In the lilrritim: 
and enible* one lo rlrar crrUln ctmdu-iwH 
of tbc dinlcal cotjr< lod hMotockal behaviir 
of thb condibon. 

UbtolomcalU all the \-aricties of 
•arooma, bowever ertreme and \-arial:* they 
ma> appear to be, exhibit s^Sc character 
btlc* which pennit of tb^ {dentlScalkm 
Nor b the tune far dbtant when ti* mahji 
nanc> and ladjoaensiUvitj of thu tumor wBl 
be graded as acauatcly a* U now posdUe foe 
olhia malignant tomora. 

The e\x4ution of all itmovial *arcoou* mav 
be correlatfd with varwes fanctlooal and his- 
tologtcal chaiactcnstka ot oormaJ (^'^ 0 Tkl 
tMSDC The cbaiactcristics prcvionily men 
doned are here reiterated 

I An eodothdIiaJ Uructure and fundicvL 
Tbe lining cell rrprwenU a (Offer 

entiated form of synovial hist»q1e destsKd 
to pbi a bofder or endothehal foBctioa. Zb 
tbe s>‘DDvii] urcomaa, tbe cndotbdlal foec 
tioc b frequeniJ) exhibited as |;landllke spaces 
resemUtng adenosarccuna, as sheets or 
DCsU of epilbeiiom'Iihe cefli, u ncoplaitic 
villi or as weD differentlaied iyno%'fal boidm. 
In order of malignancv these tumors appear 
to lie inldwa> b c l wet u tbe dasstcal hbtxi- 
cytk tumora and tbc rcbcuk aa rcoo u s 
(Grades t-$) 

a A hbriDcj-tk Uructure and functMu 
Norma] tvnorial tissue de^■eklp8 as a hb- 
tlocytic tisroe m the embryo a here nomer 
ous arryTOpHlic threads are pmcnL Inadnit 
life uS hiitjocvtlc property persuts, and U 
exemplified bj Upophagic, iiaeropbt^ and 
antbrapbagK potentolitlea. Tbc obfaxyte 
a refauTtlv totipotent raeseochymal eJeroent 
and b capable of wide ranges of diffcretilbtioo 
and decMereatlatwn. ilicroscDTJciBr the 
hbUorrtjc tumora exhibit tbeinselvei m *ev 
eral forms. \ datskal polymorphous hb- 
bocj'tic aspect mJth giant crils, intraceUnlar 
Indusocs of blood ptgnicnt as tumora with 
rfasrirwl giant ceD features, Dot greatly differ 
ent from xanthomatous giant ceD tunicrr 
Islands of xanthoma ceD* mar be occasionallT 
pceseuL The behawr of thb swiiety of *>d 
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ovial sarcoma suggests maligiiancy of a low 
order (Grades 1-2) 

3 Synovial sarcoma may appear els a de- 
differentiated fibroblastic tumor generally in- 
distmguishable from fibrosarcoma or spindle 
cell sarcoma unless synovial clefts or small 
areas of reticulo-endothelial evolution are 
located Identification requires multiple sec- 
tions and CEireful differential stammg The 
malignancy of this type would appear to fol- 
low closely that of fibrosarcoma and spmdle 
cell sarcoma In general, slow growth and late 
metastases is the rule Moreover, calcifica- 
tion, chondnfication, and ossification probably 
succeed a type of albuminoid impregnation of 
the tumor and when present m a tumor whose 
location suggests a synovial ongm, should 
lead to further attempts to estabhsh the 
specifiaty of the tumor 

4 Mucm formation is not infrequently ex- 
hibited m synovial sarcomas and appears to 
be confimed to the endothelial cell com- 
ponents 

5 Chnically, synovial sarcomas m knee 
joints extend over a long msidious pre-opera- 
tive course covermg an average period of 5 6 
years The surgeon therefore has a reasonably 
long period m which to mstitute radical thera- 
peutic procedures and must be ever on the 
alert for atypical forms of so called synovitis 

6 S)movial sarcomas m other para-artic- 
ular regions manifest themselves more readily 
as soft part tumors usuafiy after an average 
period of a few to several months The poor 
end-results are undoubtedly caused m part 
by the procrastmation of the patient and of 
the surgeon 

7 Amputation is the treatment of choice 
for aU s}Tiovial sarcomas It may be justi- 
fiable in mstances when the tumor is small 
and encapsulated, to perform wide local ex- 
cision and defer amputation until patho- 
logical exammation has permitted time for 
histological study Amputation should never 
be deferred beyond the time of the first 
recurrence 


981 

The authors wish to ackno-n ledge their indebtedness to 
the following physicians without whose help it would not 
have been possible to accumulate these cases Bradley L 
Coley, Walter Phihps, Guilford Dudley, Winthrop Phelps, 
George Van Gorder, Merrill K Lindsay, Lewis Clark 
W'agncr, Richmond Stephens, Douglas Symmers, Tracy 
B Mallory, Dennis O’Connor, Norman Treves 

BIBLIOGRiVPHY 

1 Berger, Louis Synovial sarcoma in serous bursal 

and tendon sheaths Am J Cancer, 1938, 34 s°i 

2 Black, W C Synovioma of the hand Am J Can- 

cer, 1936, 28 4&1 

3 Broders, a C , Hargrave, R , and Meyerding, H 

W Pathological features of soft tissue fibrosarcoma 
Surg , Gynec &. Obst , 1939, 69 267 

4 Coley, Bradley L Personal communication 

5 Coley, Bradley L , and Pierson, John C Syno 

vioma Surgery, 1937, i 113 

6 De Santo, D A , and Wilson, P D Xanthomatous 

tumors of jomts J Bone S. Joint Surg , 1939, 21 
S3 1 

7 Ewing, James Personal commumcation before Third 

International Cancer Confess 

8 FRANCEScnnn, P Ricerche istohgicbe sulle articoJa- 

ziom Arch ital dianat diembnol , 1929, 27 76 

9 Geschichter, C L , and Copeland, hi M Tumors 

of Bone 2d ed Am J Cancer — 1936 

10 Hodgson, F G , and Bishop, E L Malignant syno- 

vioma of the knee joint J Bone & Joint Surg , 
193s, 17 184. 

11 Key, j a In Cowdrys Speaal Cytology Vol 2 

New York Paul B Hoeber, Inc ,1932 

12 Knox, L C Synovial sarcoma Am J Cancer, 1936, 

28 461 

13 Lejars and Rubens Duval. Les sarcomes pnmitifs 

des synoviales articulaues Rev de chir , 1910, 41 

751 

14 Lewis, Raymond W Roentgen recognition of syno- 

vioma Arm J Roentgenol , 1940, 44 170 

15 Sabrazes, j , and De Grailly, R Gaz hebd d sc 

mid de Bourdeaux, 1932, 53 449 

16 Sabrazes, J , Loubat, E , and De Grailly, R, and 

Magendio, j Gaz hebd d sc mid de Bordeaux, 
1932, S3 481. S13, 1934, SS 7S4- 

17 Sabrazes, J , Montpelier, J , and Ddboercher, R , 

and De Grailly, R Gaz hebd d sc mid de 
Bordeaux, 1932, 53 769 

18 Senear, F E , and Caro, M R Histiocytoma cutis 

Arch Dermat &. Syph , 1936, 33 209 

19 Smith, A De F Personal commumcation 

20 Smith, L W Synoviomata Am J Path , 1927, 3 

3SS 

21 Stuer Cited by Berger and Sabrazes 

22 SnniONS, Channing C Bone sarcoma Surg Gynec 

& Obst,, 1939, 68 67 

23 Vaubel, E Form and function of synovial cells in 

Ussue cultures J Exper Med , 1933, 58 63-85 

24 Wagner, L C Intra articular endothelial tumors 

ansmg from synovnal membrane Ann Surg , 
1930, 91 421 

25 Warren, Shields, and Sommer, G N F Jr Fibro 

sarcoma of soft parts Arch Surg , 1936, 33 425 



BACTERIAL FLORA OF ACUTE TRAUMATIC WOUNDS 
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T RAUiLATIC mounds pr tam t coadi 
tiom ui tv^ud to tbe poMibIUt> of fai 
fecttcm wfach «jc cpnte diffcruit {com 
tlu*c ordhorDv encountered in uep- 
Uc inrger) Bacteria, both aerobic and onoe 
robic, are earned mto tbe tbsuei from the 
fumnindin^ skin os ireQ os on doUung and 
other foreign bodiet Introduced bj the ogenti 
producing the trauma. Tluue* ore destro>*td 
to a Toriable de gr ee and ouch devfuUxed U*- 
»uet furiUah an excellent naedlum for bocteiUl 


lum tetani was seen twice Ko roentioo u 
made of other anaerobea He found that tD 
the wound* thowed a mixed flora, either with 
tapcophyte* which were eadj- i^uied or 
•ometimea, with unknown rod* and coerL He 
condoded that wounds may contain patbo- 
rak bocten* without dintal crldcnce of In 
iection, these duappetilng os betlmg pro- 
grme*. 

Tbeie b on cnonnoua titerature on the bic 
tcrial flora of war wounds of tbe First Wodd 


ptrwth Certain of the contamlnatme barter ^\ar(3) These studies ore Important b that 
u may produce a violent spreading Weetkm they dutded attention to the frequency mllh 
Indn d Jn g the dreaded gas googreoe. Bacterial wbxhm gangrene prod ociafaoaernbescouU 
culture*, therefore, brame a oeccwiT boob be culnvated from wounds, espedoll} the deep 
for the intelligent treatment of ocMentaJ poncture wounds and moscie tranmitMrei In 
wounds. Thu ttody concerna Itself with the whkh soQ, dothing shnpoei, etc. were Im 
iiulTiis of the bactwial flora culthaled from planted in the depths of the wound. The hoc 
soo acute traumatk prenotaly untreated tcikl flora present varied occordlns to the 
wounda. tvpc of Injury the technique for cmtiTariin 

The older otudies on the bactenology of «c (he organhois, the nuaner is which the col 
odental wuunds were in monv Instance* Inade tural material was obtained, the time interxol 


quate because of ladL of sadsfactorr anaerobic 
aJodaeroblcQiethodsofcuIllN'atiou. Therortns 
of obtaining the cultures wrre not always such 
a* to bring to light every type of organism 
present Often cultures were secured from 
only one part of the wrmod and without the 
benefit of anaerobic bacteriological otudie*. 

RIggenhaefa (1898) was probably the first 
to suggest the fniportance of anaerobes is 
weQ os aerobes in occideaUl wounds. Ills 
method sros to swob the surface of tbe wound 
with cotton whkh was inoculated into broth, 
one-half being incobated aerobically and one- 
half anaerobically From *4 coses be Isolated 
Staphylococcus olbus, 14 times Stapibylococ 
cus aureni, 4 times streptococa (kind not 
mcntloocd} 6 times illcrococcus trtragenus, 
5 time* pneuinococci, tsricc Fnedlaoidcr’* 
bedPos and BacJlus coU once ea c h . Clostrid 

Frw tb OouaJ LabnCcn*. FosMari Ftula 

.Sdpbk, FmijhvM. cad tte Lclaoan to Oxtiftoam] 
cd Um Di[ait»»l ti t«t*7 Colksi of rbiacm 

ud Sijiiaac, CcScatac Icrator 


from Injury to the making of the culture, rt 
cetera- Another important cootribution frora 
ihfse studies was the obaervation that a com 
bmadon of gas gangrene organisms with bem- 
olytic streptococa produced a more vlndenl 
rongrenous In/ectioa than tbe anaerobes alooe. 

(1028) reported 11 casa of traumatk 
injuries m which anaerobes were Isolated b 
each la 3 anaerobe* were present 

without clinic*] evidence of anaerobic mfec 
in 8 there were onaertAes found 

with rifnwal evidence of Inlection and rtcov 
cry Ja tbe ro remaiahig cases tbe anaerotoc 
Infectioos were fatal- Anocrobo akioe were 
isolated from 13 of the wouoda. Aerobes and 

anaerobes were com Woed fa the 8 otboi- The 

anaerobes grown were Qostrldlum welchS,^^ 
coses Clostridium oederoatieni, 7 cases 
rion septfapse, 1 case Ckotiihinn hbtoJy^ 
cum, I cose Oostridflini tetani, 3 ^ 

the nonpatbogenj there were Clostridium 
tertlum 4 cases Qostndium iporogtDC*, 3 
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cases, and Clostndium bifermentans, i case 
Sas (1930) studied 55 acadental wounds, a 
few mmutes to 20 hours after injury— m most 
cases one-half hour’s duration— by introduc- 
mg two sterile silk knots into the wound “until 
they were saturated with the wound secre- 
tions,” then cultunng the knots aerobically 
and anaerobically The pyrogallic aad-alkah 
method for cultunng anaerobes was used He 
isolated Staphylococcus albus, 23 times, 41 8 
per cent, streptococci (kind not mentioned), 

19 times, 34 5 per cent. Staphylococcus au- 
reus, II tunes, 20 per cent, Bacillus coh group, 

5 tunes, 9 per cent, Staphylococcus citreus, 
twice, 3 6 per cent, pneumococci, twice, 3 6 
per cent, gas producing anaerobes, ii tunes, 

20 per cent Eight of the anaerobes were iden- 
tified as Clostndium welchii Not all of the 
bactena could be identified Among the sap- 
rophytes were found 16 bacilh, 23 cocci, 7 sar- 
cmae, i streptothnx He concluded that ac- 
cidental wounds are always contammated and 
are more senous than clean operative wounds, 
espeaaUy because gas gangrene producing 
bacilh may be present without any manifest 
uifection 

Veraart and Dreuth (1930) cultured swabs 
from secretions of 215 fresh, previously un- 
treated wounds with the following results 
41 per cent of the cases were sterile, 15 5 per 
cent yielded 100 or more colomes of bactena 
After intensive cleaning with hydrogen perox- 
ide, dilute spints and ether, then 5 per cent 
tincture of lodme, 86 5 per cent were sterile 
and m the remamder there were no wounds 
which showed more than 100 colonies 

Duntza and Gutscher (1933) studied 424 
wounds by cultunng all the excised tissue d6- 
bnded Ninety-two cases were found bactena- 
free The 332 others showed staphylococci 
alone in 108 cases, and mixed with streptococa 
and colon baaUi m 59 cases, streptococci alone 
m 31 cases, and mixed with staphylococci and 
colon bacilh m 62, colon bacilli alone m 10 
cases, and mixed with staphylococa and strep- 
tococci m 21, Clostndium welchu m 57 cases 
They beheve that the high madence of Clos- 
tndium welchu, 20 per cent, mdicates that 
gas gangrene must always be reckoned with, 
espeaaUy m railroad and street accidents, aU 
cases of which showed contamination with 
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these organisms However, gas gangrene did 
not develop m all these cases, chmcal symp- 
toms havmg occurred m only 8 The Clostnd- 
lum tetani was isolated twice, both times from 
street acadent cases, but tetanus did not de- 
velop in either 

Svindov (1936) studied both bactenologi- 
caUy and climc^y 1 20 acute traumatic wounds 
before and after 6pluchage and d6bndement, 
by direct smear of the wound surface at the 
level of the skin, the muscle and bone, and by 
cultures from the same levels Anaerobic cul- 
tures were not made because of lack of equip- 
ment There were 45 skin wounds, 38 skm and 
muscle, and 37 skm, muscle, and bone injunes 
One hundred cases were treated by 6pluchage 
and 20 by d6bndement In 100 cases before 
6pluchage he found streptococci (kind not 
noted) m 13 cases, staphylococci in 25 cases, 
diplococci in 5 cases, staphylococci with strep- 
tococa m 8 cases, streptococci with diplococci 
m 6 cases, streptococa, diplococci, and staph- 
ylococci in I case, BaoUus coh in 7 cases, 
Bacillus subtilis in 14 cases, other cocci in 21 
cases, yeast cells m 2 cases, other saprophytes 
in 71 cases After 6pluchage 27 cases showed 
pa^ogenic flora, 28 saprophytes only, and m 
45 cases no growth was obtained Eighty- 
three of the cases healed by primary mtention 
and 17 suppurated In the latter staphylo- 
cocci were grown 5 times, streptococci, 3 times, 
streptococa with staphylococa, 2 times, and 
BaciUus coh m i case After 6pluchage 15 per 
cent of the cases which healed by primary m- 
tention gave growth on culture, yet mfection 
did not take place AU these were face and 
skull wounds Wounds m this area possess 
greater resistance to mfection and heal by 
pnmary mtention m 86 per cent of the cases 
Wounds of the thigh, shoulder, and pelvis 
with muscle and bony involvement give the 
most unsatisfactory results, due to the fre- 
quent mabUity to remove completely all the 
contaminated tissue In 20 d6bnded wounds 
I case of gas gangrene and i case of osteo- 
myehtis developed Both recovered 
Levaditi (1939), dunng the present World 
War, cultured wound secretions on cotton 
swabs from 68 wounds, mcludmg 35 flesh 
wounds, 22 compound fractures, 7 acadental 
wounds, and 4 amputations, 75 per cent of 
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tb« ca»e» conUifwd 3 bactoUl «peQe» or lea* 
I caw w*» fflcHIe, and Uu otljm anuined 
4 5 or 6 fpede*. The ^110 ol orgnmarm I»o- 
lated were ttaph) lococo’ 83 per cent atieptx)- 
CDCd (kind not aUted) 58 per cent Eache 
richia coil, 41 per cent entcrocoed »8 per 
cent Cloatndlmn wdchfi, j? per cent BacD 
In* p\-ocyane\ia, 7 per cent Other t\-pe» com 
roonly isolated ircre aaranae Baefflus mbtilia 
uvi BadDos proteua. 

Rathcte (1940) rtudied eidacd tisaue fra* 
tncQti £nxn 140 rroundi. noftridmni tetam 
pathogenic for mice, were iaoUted from 6 
wound*— I street acodent, s agricultural i 
sport I railroad and i glaas Injury Other 
ofganiima found were \-enCRii doatndla (kind 
DOt menUcaicd) »i thaa itaphjdococd, 109 
time* ftreptoooed (kind not mentiooed) s8 
tiTTM-* Bacfllu* cdU, 7 time* aerobic spore 
bearing rod*, kj time* gram positive non 
spore bennng rod* 16 times di^thetoid*, 16 
eoterocixci, 8 rimes actioo«njT», once 
other bacteria, 5 tune*. Two wound* yidded 


DogrowTh- He recomiDendsprcrphjdacWanll 
tetanus serum for all acodeata] Injonca 
The roulta obtained by the diffcrwit auth 
ora presented arc difEcult to compare bccan*e 
of tne lack of uniformity of method of select 
ing material for examlnatioo. The studla of 
Veraart and Diruth, and Dhstxa and Gut 
*dyT arc fuipriiuig a* regard* the large num 
ber ot case* from which sterile culture* were 
obtained. It might have enhanced the value 
of tbe*e mvestigariocii had the dUtinctioo 
been nauie betw ^ dinkaHy dean and dirty 
wound* Uketrbe any relationship between the 
types of contaminating organiim* and the 
ofthewound In thi* study we have attempted 

to eviloate some of the*e factors. 

UATEaiAl- AKD TTODaQUI 
Fre*h, accidental wound*, both in aiab ula 
toiyai>dho5pltaliaedcase*,wereito<rictL C**a 
of patient* who bad any form of treatrnttl 
prior to airii-al In the hospital were not fa 
doded. The material for study wa* collected 
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TABLE n -BACTERIAL FLORA OF 200 ACUTE TRAUMATIC WOUNDS 


Time from injury to culture 

" i 

10 

IS 


3= 

45 , 


60 plus 

Total 

% 

No of cases 

36 

49 

3S 

1 

IS 

33 

10 

7 

13 

203 


Staphylococcus albus j 

6g 4 

Sr 6 

89 4 I 

80 1 

78 7 

too 1 

100 

83 3 

162 j 

Sr 

Staphy lococcus aureus 

S’ 8 

SI 

Ai 1 1 

SI 3 

54 8 

60 

S7 I 

83 3 

104 

sa 

Streptococcus bemolyticus aerobic 1 

25 

12 2 

Bi 

6 7 1 

6 I 1 

- 1 

42 8 1 

as 1 

25 1 

12 

Streptococcus hemolytiats microaerobic 

- 

6 I 


13 3 

6 I 

10 

— 

- 

9 

4 5 

Streptococcus nonhemolytic, aerobic 

30 5 

16 3 

33 7 

20 1 

IS I 

30 1 

14 2 1 

16 7 j 

40 1 

20 

Streptococcus nonhemolytic, anaerobic 

■a 

8 I 

5 2 

Bi 

9 I 

30 

B 

8 3 

13 

6 S 

Streptococcus Mridans 

Bm 

6 1 

13 1 


9 I 

- 

B 

16 7 

18 

9 

Clos India 

n I 

8 I 

23 7 

20 

33 3 

30 

85 7 

fEBi 

46 

23 

Enterobactena 

jft 7 

20 4 

34 a 

36 6 


40 

78 s 

as 

46 

23 

Anaerobic gram ncftati\e baalli 

- 

4 

- 

6 7 

Bi 

- 

— 

— 

3 

1 * ^ 

Gram positive aerobic spore beannp baalli 

44 4 

36 8 

44 7 

36 6 

36 3 

30 

42 8 

50 

80 

40 

Micrococa 

II I 

36 s 

21 

20 

18 1 

40 

57 I 

33 3 

j 49 

24 5 

Diphtheroids 

2 8 

a 

6 3 

6 7 

3 

— 

1 ^ 

— 

7 

3 S 

Gram negali\*e cocci | 

1 - 1 . 1 

- 

- 

- 

- 

28 5 

— 

4 

2 


m the Accident Room and Surges of the 
Frankford Hospital, Philadelphia, Pennsyl- 
vama, and the Emergency Ward of &e Presby- 
tenan Hospital, New York The types of 
wounds induded deep and tnvial lacerated 
wounds, bullet, dog and human bite and other 
puncture wounds, machine and automobile ac- 
cidents, traumatic amputations, and compound 
fractures Most of the cases were lacerated 
wounds Many were street accidents The 
time penod from mjury to culture vaned from 
a few mmutes to 24 hours The majontj'^ of 
cases comprised patients seen withm one-half 
hour of the time of injury It was difficult to 
obtain study matenal on cases longer than i 
hour’s duration Most of such patients had 
some form of antiseptic treatment applied en 
route to the hospital 

In collectmg matenal we wished to cultivate 
not only the contaminatmg organisms depos- 
ited on the surface of the wound but also those 
lodged in the crevices and mterstices It was 
deaded therefore to excise the traumatized tis- 
sue to the extent that it was representative of 
the wound as a whole, and to culture the ex- 
cised tissue loto All our cultures, therefore, 
represent the bactenal flora present m tissue 
fragments d6bnded under general or local 
anesthesia, and prior to the mstitution of any 
treatment As soon as the tissue was d6bnded 
It was introduced into tubes or flasks of liquid 


culture media Rosenau’s bram dextrose me- 
dium was first used Later thioglycollate (i) 
media was substituted, its use obviatmg the 
necessity of preheating the media to dnve off 
the contained air We found the thioglycollate 
medium satisfactory for our purposes The 
inoculated media was then taken to the lab- 
oratoiy' accompanied by a slip stating the site, 
extent, and duration of the mjury, with nota- 
tion as to whether the wound appeared clean 
or dirty We consider swab cultures inadequate 
The cultures were incubated overnight If 
any failed to show turbidity, further incuba- 
tion was done The contents were mixed by 
means of a Pasteur pipette and a portion of 
the culture was removed and streaked on a 
pair of 5 per cent sheep’s blood agar Petri 
plates Another drop was placed on a glass 
slide for Gram stain One plate was mcubated 
aerobically and the other anaerobically m a 
Mclntosh-Fildes type jar, evacuated to 350 
millimeters mercury by means of a water pump , 
then slowly filled ■with hydrogen streammg over 
heat-activated paUadiumized asbestos until a 
positive pressure was obtamed The aerobic 
plates were examined the next day, the anae- 
robic plates usually after 48 hours’ duration 
If there was no growth, the incubation of neg- 
ative cultures was continued for 48 hours 
Mffien growth appeared on the plates, all the 
various colony types were fished and identi- 
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6ed in the taut] wty b} moipbokclcal umI 
culror*! itudic*, ilott ciJuu^ were replatfd 
before di*carding for cbeck on the origliul 
finding MrukncetoUonptthoceni group- 
tnp w the baiiol>lic strepuxoca, and ooag 
ulaae teat* on the ftiph>ioracd were DCFt made, 
^totda and fang! were not klentified. 

ssscin 

Two hundred oaea were itndW, coenpri*- 
ingioidmicaHj dean caret, and 98 “dlrt> 
or foreign bodj cootammated care*. The find- 
ing* in the number of caret procirred in each 
time period are prerented In Tablet I and IL 
The ditlribntlon of caret according to aerobic 
and anaeiobk organmnt cnlthited U pre 
rented In Table III 


T4BLE m.— AZtOBIC AJ<D AKAMOBtC 
OIOAXISUX ItOCATZD 



Tbe dhucaHy “dean caret predominate In 
the 5 and 10 minute gnwpi, while In the okfer 
wound* there were more of the “dirty caret. 
Six hundred and ux difierent bacterial ipede* 
were cultiTated, Tnaking an a\Trage o( 3 per 
wound Aeiobei alone were prerent tn jjj 
caret or 66 5 per cent of the total Anaerobet 
alone were c^th-ated frocn only 3 caret, 1 5 
per cent dirt} wound*. Aerobes plot an 
aerobe* were grown from 64 wound dibride- 
mentt, J3 per cent of total AQ of tbe wounds 
studied rkWed pomh-e cultures. This Is fa 
contrast to the reports of Duntxa and Got 
Kiici who found 91 woondi sterile *i 7 per 
ast, in a total of 434 the technique for study 
h^g timflT to one and to those of \ er 
aart and Dreuth who reported 41 fw cent of 
the culture* of 315 cases, iterfle bv tbe rottoo 
swab method 

Anaerobes were pr es e n t in 3 j of the “dean” 
cases, 31.6 per cent of total, as against 4> of 
the diit\ cases, 43 5 per cent of total Tbe 


presence of fbtelga bodies fa dirty worodi, 
espedall} street (fart undoubtedly contribates 
to tbe perpocderance of anaerobe*. 

Tbe per ce ntage of anaerobes Increased with 
the elder wound*. Mason beUere* that or 
gankms Itotn hnmao sources contamhiatirtg 
wounds umallr gsfa eitrance alter rather 
than at the time td Injury and they our 
be introduced bj the appGcatkm of a »o&d 
dressing or b} handbag the wound without 

E aseptic prccautkos. It nu) be con 
d that thw factors explain tltt hartse 
mjbes noted fa the older wound*. 
SlatJkyiacfioi From the foregoing tahla it 
u e^'laent that these organisms can ^ bobted 
from Dcjuly evriy wound As li well knowa, 
be m t v er *taphyVoa>c£i can be cultivated at 
will from the unbroken skin. The Staphvio- 
cDccus albus was Isolated z63 times, Si per 
cent of cases, and the Staphylocnecus aarces 
from 104 wounds, 53 per cent of cases. The 
dbtrfbQlioa of both Su^yfacoccus attrros and 
Stapih}-facoecQS albus was about equal bet wees 
the dean and dirt) oaes. Pigneatatloe bfa 
itself of lisuted Tiloe fa the difierenbatioo of 
staph>lococd DtvWoooothcbaslsoIbetcioly 
Bs and pToduction of bnmsn plasma coagglare 
has recently been sbown to be adrantageoui, 
and fa future studies this dsnfficitioo be 
adopted Staph>-k)cocd were found aJooe In 
cniy 7 Instxuicrs. Aasedated with Slaphylo- 
CDCcus aureus fa 99 cases were StsnhvkicoeciB 
albus, 75 times streptococci, 55 tWi Ootio- 
lytlc, 17 green, 31 nonhemofriic, 37) 
pmltivc aerobic (pore bearing ba dHi 33 time* 
ckxtredia, 33 enterobacteria, 1 1 lima 

mfcrococd and ssrefaae 39 times. AnaeroWc 
organisms were isolated in conjonetJoo with 
Suph) locDccns aureus « times. 

StnpUwxi Nextb/requenevtotheftspb- 
ylocooi, itreptocDcd were recovered Frem 
101 wounds, 50 per cent, 105 Isofatio n s were 
made. The nonbemolytic variety accounted 
for J3 of n irm hiT 40 being aCTobic and 13 
anaerobic. The hemolytic streptococcus ws* 
grown from 34 cases— aerobic. *5 mkroaen^ 
phfllc, 9 Green streptoored were cold 
rated j8 times. Tbe distribatjoQ Is of fa 
tereil. Tbe cUnicaDy dean wound* (towed 
tbe Donberoolytic lUeptococcus fa 35 
33 3 per cent (aerobic, *9 anaerobic, 6) and 
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the hemolytic species in 9 cases, 9 per cent 
However, m the dirty cases, the hemolytic 
streptococcus was isolated 25 times — aerobic, 
18, microaerophilic, 7, 25 4 per cent— while 
the nonhemolytic variety was found 18 times, 
18 2 per cent The green streptococci were 
found m the same proportion m clean and 
dirty cases Pure cultures were rarely found 
The orgamsms commonly isolated with the 
streptococcus are given in Table IV It would 
have been of considerable interest to have 
grouped the hemolytic streptococa accordmg 
to Lancefield’s classification 


TABLE rv —ORGANISMS COMMONLY ISOLATED 
WITH THE STREPTOCOCCUS 



R — aerobic 
N — (macrobic 


Clostndta This important group of organ- 
isms was isolated from 46 cases, 23 per cent 
of total They contaminated the dirty wounds 
3 times as frequently as the “clean” ones — 
34 6 per cent as against ii i per cent Inter- 
estingl}^ the older the wound the more fre- 
quently were clostndia isolated from it The 
same held true for the “dean” as well as the 
dirty wounds The varieties isolated mduded 
Clostridium weldui, 24 times, oedematiens 
(novyi), twice, bifermentans, once, multifer- 
mentans, 3 tunes, histolyticum, twice, aero- 
fetidum, once, tetani, 3 times, tertium, 3 
times, sporogenes, tivice, botuhnum, once, 
chauvei, once, not identified, 3 The organ- 
isms isolated with the dostndia were Staphy- 


BACTERIAL FLORA OF WOUNDS 

lococcus albus, 39 times. Staphylococcus au- 
reus, 22 times, streptococci, 24 tunes, gram 
positive aerobic spore-beanng baciUi, 17 times, 
enterobactena, 8 tunes No cases of gas gan- 
grene and no cases of tetanus mfection devel- 
oped m the wounds from which these organisms 
were grown, treatment being instituted to pre- 
vent their activity While the presence of 
these orgamsms m a wound does not guarantee 
infection, their high mcidence is a forceful ar- 
gument for keeping this possibility constantly 
m mmd and for t akin g any possible steps to 
avoid it 

Enterobactlh Forty-nme, or 24 5 per cent, 
of the wounds studied showed gram negative 
bacilli on cultivation, their presence being 
about equal m both the dean-lookmg and the 
dirty wounds They were cultivated most 
commonly from hand and leg wounds, and 
least frequently from scalp wounds The van- 
eties isolated mcluded Escherichia, 13, Pro- 
teus, 13, Eberthella, ii. Shigella, 3, Alkali- 
genes, 2 Other gram negative bactena iso- 
lated were Bacillus pyocyaneus, 2, Fned- 
laender’s bacillus, i. Bacillus prodigiosus, i 
The Proteus group was predommantly in 
the dirty wounds, 10 of the 13 isolations bemg 
m this group The Eberthella group was pre- 
dommant m the “clean” group, 7 of the ii 
cases 

The organisms isolated in assoaation with 
the gram negative bacilh were Staphylococ- 
cus albus, 40 tunes. Staphylococcus aureus, 
II tunes, hemolytic streptococci, 4 tunes, non- 
hemolytic streptococa, 10 tunes. Bacillus sub- 
tihs group, 24 times, clostndia, 10 tunes, 
micrococci, 7 tunes, diphtheroids, 4 tunes 
Anaerobic gram negative bactena are rare, 
3 cultures only havmg been obtained They 
were Bactenoides fragilis from a finger wound, 
Cohbactenum mohniformis from a wrist 
wound, and Bactenoides tenuis from a scalp 
wound Staphylococcus aureus mfection de- 
veloped in the wnst wound 

The saprophytic orgamsms isolated includep 
the gram positive aerobic spore-beanng ba- 
cilli, 77 tunes, 41 6 per cent of the cases, the 
micrococci, 46 times, 25 per cent of the cases, 
and the gram negative coca, 3 tunes, i 6 per 
cent Molds were relatively mfrequent, found 
in 9 wounds, 4 5 per cent of the cases 
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tUlOlAKY 

Acddcnttl around* mc «lir%v« fourwi to be 
coDUmxtuted no nutter how carij the\ ate 
•ecu »ftcr injurv In too fresh, prrvbmilj un 
tmtrdtrmuxTUticwoimds aJttrrciofdftridfd 
tissue ibowed barteria present m e\Tn case 
The U'pes of wounds Included Ucenlkutf, 
tmUet dog tnd human bite, u>d other pone 
turc wounds machine and aatotnobne aco 
dents traumatic amputatkiQS and compound 
fractures. Contamination occurs tanaHj with 
pathogenic and often with virulent orgamsms. 
DlrtN wounds are apt to show hemol>nic atrrp- 
tocDcd and the gas gangrene produdog anae- 
robic bacilli more frequentlj than dean 
wounds. Howe\'cr e\‘en dean 4 ooUnf wounds 
may harbor tbeae organisms with suffideot 
frcqncno to ru^icct thdr presence In tx-rr, 
case No om can tell which of these wounds 
u going to develop mfectfaa. 

Tbe important bacteriological findings in 
200 cases are as foOows Staphyfoooccus ao 
rrus, i04tljxws,58perceTit beaiol)1kttrvpto> 
coccus 34 times ly per cent oaciheiDo)>’tlc 
Btieplococcus, S3 times J per cent gretn 
ftrepto o o ceus , tS Umea> 9 per cent dostrldia, 
46 times, >3 per cent enterobacteria, 46 tunes, 
33 per cent and tbe anaerobic gram aegatlve 
badlU 3 tiroes, i 5 per cent These organisms 
srerc raiel) found in pure culture (In manv 
instances 1 or more pathogens were cu!U\'at«d 
from the same wound ) Saprophytes, tbe 
gram positive aeiobk ^re bearing hacflli and 
gram poritlN-e cocci, were frequently seetL An 
a\TTBge of 3 diSerent organtsms was isolated 
from each wound. Tbe older tbe unlxealed 
wound the more comioonlj were anaerobes 
cuJtn’atcd. 

Tbe knowledge of tbe bacterial flora In an\ 
gli-en contaminated wound p>ts a sound bai 
for the rational proptr\ lactic tiestmcnt to b* 
instituted to pfCNfnt Infection in that wound- 

Nor* Th« dwTWtfTnoo o< iW ittthTfccoccl to 3j 
c»w* matadled. F 1 h/-g«e<liamsic< 4 ooie* cw 
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SULFATHIAZOLE AND SODIUM SULFATHIAZOLE IN 
THE TREATMENT OF POSTOPERATIVE PNEUMONIA 

WESLEY W SPINK, M D and CARROLL J BELLIS, M D , 

Minneapolis, Minnesota 


I T IS generally recognized that postopera- 
tive pulmonary comphcations are fre- 
quently encountered The purpose of 
this communication is to present the 
results of therapy with sulfathiazole m a group 
of patients having postoperative pneumonia 
Smee “postoperative pneumonia” is a term 
that IS often used quite loosely, it is first nec- 
essary to clarify its meanmg One of the most 
significant contnbutions made to this subject 
was that of Whipple in 1918 Using the term, 
“postoperative pneumonitis,” he called atten- 
tion to a httle recognized but common form of 
postoperative pulmonary comphcation This 
type occurred in the first 24 to 48 hours after 
operation, and its features were a nse m tem- 
perature, cough, mcreased respiratory rate, 
chest pam, and dullness over a portion of the 
lower lobes Withm a few days the symptoms 
subsided, the temperature dechned by lysis, 
but the physical signs of consolidation per- 
sisted for a longer penod of time Pneumo- 
cocci of the higher types were frequently iso- 
lated from the sputum of these patients The 
mortality rate was low In the light of subse- 
quent studies by others, it is probable that 
the patients observed by Whipple had some 
degree of atelectasis associated with a low- 
grade pulmonary infection 

The careful chmcal observations of Kmg 
recorded more recently have given added m- 
formation concemmg the nature of postopera- 
tive pulmonary comphcations He was par- 
ticularly mterested m those patients who, 
withm 3 to 4 days after operation, developed 
fever, leucocytosis, cough, and purulent spu- 
tum The types of pulmonary comphcations 
that these patients had could be divided mto 
three mam groups The first were those with 
bronchopneumonia The second group com- 
prised patients havmg a massive coUapse due 


to an occlusion of a bronchus by exudate The 
largest number of cases fell mto the third 
group, and included patients having a puru- 
lent bronchitis with a low-grade bronchopneu- 
monia (pneumonitis), sometimes m assoaa- 
tion with atelectasis due to occlusion of bron- 
chi by exudate Kmg emphasized that a 
purulent bronchitis was the basic lesion in this 
third group of cases Irons and Apfelbach 
have lately called attention to the pathogene- 
sis of so called aspiration pneumonia While 
the term has been frequently employed by 
cliniaans for many years, the precise nature 
of the condition has not been carefully studied 
Irons and Apfelbach assert that a characteris- 
tic type of pneumonia results from the aspira- 
tion of stomach contents during operation or 
shortly thereafter Its features are hemor- 
rhage, hyperemia, edema, and advanced post- 
mortem and retrogressive changes m the 
lungs In acute cases, the bactenal flora of 
the stomach, lung, and bronchi are almost the 
same The condition has been reproduced m 
dogs by the intratracheal mtroduction of 
stomach contents 

It is apparent that the pathogenesis of post- 
operative pneumonia is dependent upon sev- 
eral factors Whipple has summarized some 
of the predisposing factors as follows recent 
or concurrent inflammation of a part of the 
upper respiratory tract, pulmonary conges- 
tion, inhibition of normal respiratory move- 
ments or excursions as a result of abdommal 
mcision , and debilitated states, such as sepsis 
and cachexia Other important factors are the 
increased frequency of upper respiratory m- 
fections occurrmg durmg the wmter and spnng 
months, and a nse in the earner rate of viru- 
lent pneumococci among the general popula- 
tion The r 61 e of pulmonary congestion m the 
evolution of postoperative pneumoma must 
be stressed, because of its sigmficance and be- 
cause, in many mstances, it can be prevented 
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Since poemmococd of the hlgliet t>'pe» art fit 
quentlr fotmd In tire najopharynx of oortoal 
InduKiual*, under certain operative and poat 
operative condltkma, theae oixankms may 
piaii Into the lower reapiratoT^ tract and cauac 
an Inflammatory reaetkm b the cooytl e d 
pulntonaiy titne. Cootribodog lactori are a 
diminution of the leaplratory excunJons and 
the cough refla. Agendea tea p i mtlh l ; for pul 
mooaiy conge a tioo hi padenti are the adintn 
IftratioQ of mreirive amounts of aodlom 
chloride, and imreaaonatJe quandtlea of flobls 
gntn Intraveoonsly both aaudated frith car 
due failure 

Our rilnical exp er r ence at the Uturenliy 
Hocpital has been tfnnilai to that eeprened 
by King Uie have fauai It very difficuU 
to differenUate pneamonltla fnxn atelectaata 
Thu problem can be approached only on the 
baxu of pibyxlcal and x ray hndinga Recog 
nixlns that a parulent broiKhitU is the onder 
Mng lesion of both condltKHU, the phy-rical 
nodtnp of pneumonitis badxtde duBnesa, in 
cteaKd tac^e fremitus Inotaaed bronchbi 
breathing and wfahtpered \nke, and diu crack 
Ung riles. An x re) £lm of the chest ma> or 
may not reveal an increased area of deasty 
If a bronchas bec om es oeduded by exxsdate 
the foxliags are tboee of atelectasis whkh are 
dollrKas, decreased tactile fremitus, and de 
creased breath sounds and whispered voke. 
X rav findings of considerable aid reveal an 
devatioa of the diaphragm of the affected 
side, an increased area of density and in some 
Inrtanrr^, « ihift of the mediastinttm How 
ever coofusion arises many tima became 
atdectasa mar occur and then the broadrlal 
exudate U coughed up without a shnultaseous 
eapajuioo ol the coQapsed lung In this event 
tbm is the free passage of air into an area of 
atelectasis, and the physical fiodirtgi dotef) 
approximate those oi pneumonitis. Even an 
X ray film ma\ i»t be bclpful in the dlfTcTentl 
atkm because the diaphragm may be elevated 
In both instances following an aSdommil op- 
eratlOD Although King found that oal^ about 
onc-half of hk cases of poeumoaltis wci« 
accompanied by a demonstrable atelectasis, 
we have been unable to make a differentia 
tion of onr cases with the same degree of ac 
curacy 


In somnumr then postoperative pMomoda 
is i»t a specific cUnkal entity Itmarbdude 
patients haring a typical lobar or lobdat type 
of consolidation due, In most to the 

poeomooxaas. The mortality rate In this 
group of cases Is high The most coenmoo 
form Inrolves those patkots haring a pom- 
lent bronchitis, which results b a »w-gradc 
type of pohnonaiyr fadbmmatkm known u 
pCOTmooltis, or b atelectasa. A number of 
patfoits may have both atclectasu and ptn 
mooltis. CoQsidefable difficulty attenchtbe 
differcotiatJon of these two types. FlnaDy 
there Is a type desorfbed by Irons and Apfd 
bach called aspiratloo pneumonia. 

We hart endearoTta to clarify the present 
statu* of the pathogtnesb oi postopeiatiTt 
pneumonia beomse of its dlieci bearing on the 
paobiem of therapy It Is oot an easy task for 
the medical consultant to decide chnkslly 
whether be is bang confronted with a patknt 
who has a relali^y benign kskn sod) as 
poenmonitk and/or atdectasis or who has 
the early mariifota lions of a lobai or lohnlaT 
type of pneumryt Kcic consotldatioa. Farther 


more what may appear to be a benign nrocm 
mav pregrrsa to murk areas of consolustkD 
and endanger the life of the patkoL There 
fore, for IheproteialDn of the patienl every 
thbg b the form of treatment should be car 
ned out, and spedfit therapy if avalltbfe 
should be bititatcd without delay 
Pnenmocoed of the hkher types are uso 
ally fourtd b the sputa ofpatiaits with post 
operative pmeumonia. It le deariv ircogmsed 
tnat these mfoo-organisms are often oonnal 
babltanta of the oasopharmx and mav birt 
1)0 ctkfoguad reUtiocAhip with the poloonarv 
ieikxi. But when they ait consistently co- 
countered b large numbers In sputum, it miy 
be reasonably assomed that there is a corroU 

Uoo The problem Is easily re*oi\Td wben the 

more nruknt pceomococci of lower typ® 
present It Is only withb the past few year* 
that specific Ibcrapeutk agents have been 
avallabic for use against the higher types of 


serum for theae patknts because of the dsnger 
of reactions b a scrVjcsly ID patient, and be 
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cause, in the majority of patients, the pulmo- 
nar}^ uifection has been relatively bemgn The 
recent advances m chemotherapy have per- 
mitted a more successful application of speafic 
agents m the treatment of aU types of post- 
operative pulmonary infections, particularly 
those due to the pneumococci While sulfa- 
pyndine has been used widely in the treat- 
ment of pneumoma, httle data have been re- 
corded in the literature concemmg its value 
in the therapy of postoperative pneumonia 
Hmshaw and Moersch administered sulfa- 
pyndme orally m 21 cases of postoperative 
pneumonia, and the patients responded as 
well as those with primary pneumonia It is 
significant that half of the number of patients 
treated by them became nauseated because of 
the drug, and it was necessary to shorten the 
duration of sulfapyndine therapy m a num- 
ber of others because of vomiting We have 
had corresponding results in the treatment of 
many patients with postoperative pneumonia 
In patients who were unable to take the drug 
by mouth, a solution of the sodium salt of 
sulfapjTidme was admmistered mtravenously 
with equally satisfactory results However, 
when usmg sulfapyndine, one is constantly 
apprehensive concemmg the harmful efiFect of 
the nausea and vomiting upon the operative 
wound of the patient as weU as the added dis- 
comfort mvolved 

Sulfathiazole is a compound that has been 
used more recently m the treatment of pneu- 
mococac pneumonia Expenraental and clini- 
cal data (i, 5, 6, 7, 9, 10) indicate that sulfa- 
thiazole is at least as effective as sulfapyndine 
upon the pneumococcus Dunng the past 6 
months, we have used sulfathiazole and its 
sodium salt in the treatment of 40 patients 
with pnmary pneumococac pneumonia, and 
the clinical results were equally as good as 
those obtamed with sulfapyndine Sulfathi- 
azole had the added advantage in that it 
was followed much less frequently by nausea 
and vomiting This latter observation has 
prompted the use of sulfathiazole and sodium 
sulfathiazole m the treatment of postoperative 
pneumonia in patients on the surgical serv- 
ices of the University Hospitals The results 
have been highly satisfactory, and we desure 
to present observations that have been made 


MATERIAL AND METHODS 

A total of 22 patients was treated, includ- 
mg 15 males and 7 females In all of the 
patients, clinical findings were eliated which 
fulfilled the cntena for a diagnosis of post- 
operative pneumonia The patients have been 
divided mto two groups The first group, con- 
sistmg of 6 patients, had bronchopneumonia 
with definite evidence of pulmonary consoli- 
dation The 16 remammg patients had pneu- 
monitis and atelectasis The difficulties en- 
countered in differentiating pneumonitis from 
atelectasis have already been recounted, and 
m the present group, we were unable to disso- 
ciate the two conditions Therefore, we have 
classified this group as havmg pneumonitis 
and atelectasis When available, sputa were 
examined hactenohgically, and typing for 
pneumococci was performed by the Neufeld 
method Blood cultures were obtained before 
the institution of therapy with sulfathiazole ‘ 
An x-ray film of the chest was made as soon as 
the diagnosis of a pulmonary complication 
was considered Bronchoscopy was performed 
upon one patient by Dr Logan Leven in an 
attempt to remove an ocdudmg plug of exu- 
date from a bronchus Sulfathiazole tablets 
were administered orally whenever possible 
The initial dose was 2 to 4 grams, and then i 
gram every 4 hours for approximately 5 days 
When the drug was given for a longer penod, 
the doses were reduced Sodium bicarbonate 
was admmistered along with sulfathiazole to 
only 4 patients It appears very doubtful 
whether it is necessary to use the alkah in con- 
junction with sulfathiazole There were 12 
patients who were unable to take any medica- 
tion orally, and a solution of the sodium salt 
of sulfathiazole was given mtravenously A 
5 per cent solution in warm stenle distilled 
water was used The initial dose was 2 to 3 
grams (40 to 60 c cm ) and then 1 gram (20 
c cm ) every 8 hours As soon as possible, i 
gram of the sulfathiazole tablets was given 
orally every 4 hours The concentrations of 
both the free and conjugated forms m the 
blood were determined by the method of 
Bratton and Marshall, usmg the Evelyn 

'The btcledoloocal «tudies were performed by Dr M V Novak and 
Dr M Levine of the Bactcriolopcal Laboratories of the Univeraity 
Hospita}! 




pho l o d ectriccd^riattCT Cartful ob*«rv»tjDn* 
were made Cor toiic rtactiooa to the drag* 

awm-Ts 

Pertinent diolcal data conoeming the pa 
bents baring bimchopocomoola are tbovn in 
Table I All of the pabents recore red- Pwu 
mocoed were not recovered from the btood 
streanu of aii\ of the patients In dthcr groop 
FoQowing the admmbtration of suIfathLuole. 
the lever sabsided and there was dehoite cUn 
k *3 li^nneaneiil within S4 hours. A aolubos 
of sodium tulfathlaxole was giren fotrare- 
Douslv to 3 of the 6 patients It ts of interest 
to note the concentrationa of sulfithiaaole at 
tained in Case 6 Twent) minotes after j 
grams of aodnim sulfathiaaoie had been ^ren 



the blood k%ei of free faliathUaole wai itJ 
milligTams per loo cubic ccnumeteiv Thm 
srere i 3 mailgrams present as the conjugated 
form Twelvif boon later 1 gram of the salt 
was administered arid twent> mmutes later 
the blood concentrabon of free suliathiamle 
was 153 nrinigrams per ico coWc centiToelfn 
and the ierel of the conjugated form was a 
milJ%nun5. 

results In the laiw group of patienb 
having poeunxjoiUs ana alriectasu ate pre 
sentro Table IL The dlnxal rt^Tonst b 
thia grovip was also quite dc^nite cofocidait 
srith the administration of Solfath Is mlft. There 
was a decline in temperature and in oodc of 
the patients was there a progression of tbepul- 
monao ieslon- Two patienb In this giwp 
apiied frotn conplkallons unrelated to ibot 
puiroonar) in/ecbocisorsulfttHasoleibefipT 
Ten of the paUenb rrcdird the sodhim salt 
iDtrarmooso Onepabent (Case 5) hadbeeo 
given a total of 5 grams of wUap^'^dble bv 
mouth fofiowing which she aperiencedan 
episode of severe vomiting ^hen the vomit 
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TABLE II —POSTOPERATIVE PNEUMONITIS AND ATELECTASIS TREATED WITH SULFATHIAZOLE 


Case 

Ape 

S« 

Operation 

Site of 
pulmonary 
lesion* 

Postoper 

alivT 

inter\Til 


Sulfathiaaole therapy 


Comment 

Pneumo- 

coccus 

type 

Total dose 
(grams) 

Day's of 
treatment 

Blood le\el 

Toxic 

reactions 

Free 

Con- 

juga 

(mgm / 
roo cc ) 

7 

26 

F 

Cholecystectomy 

RLL 

RML 

6 hrs 

XX XII 

XXIX 

4 pn 
sodium 

18 0 total 

4 

3 6 

8 

None 

Recovery 

8 

30 

F 

Splenectomy (Icucopenla) 

RLL 

24 hrs 

XIX XI 

12 

8 

2 

2 

2 4 

I 6 

4 

8 

Nausea 

Recovery 2 attacks 
—one 24 hrs 
postoperative 

2d 7 days post 
operative 
Bronchoscopy ist 
attack 

9 

70 

F 

Cholecyatectoroy 

RLL 

LLL 

48 hrs 


2 pn 
soaium 

1 

3 2 


None 

Recovery after 

S gm sulfa 
pyndine severe 
vomiting 

10 

27 

M 

Plastic craniotomy 

RLL 

6 days 

Till 

38 

7 

4-3 

3 

None 

Recovery 

II 

40 

M 

Gastne resection 

RLL 

LLL 



II CTD 

sodium 

5 

65 

3 1 

2 0 

1 I 

None 

Recovery 

12 

68 

M 

Colostomy (Intestinal obstniction 
Fracture femur) 

RLL 

LLL 

5 hrs 


6m 
sodium 
in 2 doses 

4 gm and 

3 gm 

6 



None 

E coll bacteremia 
Ep^dy'miUs 

13 

M 

Gastne resection 

LLL 

24 hrs 

VI 

8 gm 
sodium 

13 0 total 

5 

3 0 

li 

I 0 

s 

I 0 

None 

Recovery 

14 

66 

M 

Perforated pall bladder 
cholecj-stectomy 

RLL 

LLL 

24 hrs 

■ 

6 cm 
sodium 

3 

t 6 




15 

il 

Appendectomy cholccystcclomj 
choledochoUthotomy 
choledoch ostOTn> 

RLL 

36 hrs 

■ 

3 pm 
sodium 

33 0 total 

7 

1-4 

4 ^ 

4 3 

3 

8 

I 0 

None 

Recovery 

B 

Appendectomy 

LLL 

5 hrs 

XXII 

6 cm 
sodium 

21 0 total 

5 

4 3 

5 

■ 


m 

Gastne resection 


7 hrs 

x\ 


■ 

5 6 

I 2 

None 

Recovery 

iS 

i! 

Intcn.ertcbral discectomy 

IB 

6 hrs 

XXIV 

Bi 

■ 

5 9 

5 I 

2 

6 

None 

Recovery 

IQ 

10 

F 

Nephrostomj peUnolithotomy 
Inc abscisvs thigh 

m 

48 hrs 

— 

43 

8 

3 3 

5 7 

-4 

I 0 

Nausea 

derma 

titis 

Recov ery Rash 
on eighth day 

30 

Gastric resection 

m 

6 hrs 

— 

16 pn 
sodium 

6 

2 4 
4-7 

S 

3 

None 

Recovery 

21 

Appendectomy 

RLL 

12 hrs 

IV 

8 

5 

I 2 
1,4 

3 

I 0 

None 

EvTsce ration 

Died 

22 

JL 

Appendcctomi cholecjsteclom> 

RLL 

12 hrs 


52 

14 

08 

98 

I 

3 0 

3 7 

S 

None 

Recovery 


•RLL nphl lower lobe, 
LLL icll lower lobe 
RML nght middle lobe 
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bg hAd sabsidrd •odium rjlbtbuole m 
givtn blrtvawoJy with do uDtonrd dffecU, 

It Ii diffiailt to fUte at the proent tfaae 
whit U the dearablc blood concratration of 
fuUtthiaiole for the treatioent of pibtnU 
with poatoperatTvc pwiimopia. Sadi/actorj 
dbka l refiUu were obtabed b the prcteot 
lerirt with level* of free nilfathlaxole from 3 lo 
5 miHlgramipcr 100 cuUc centiroetcr* of blood 

The toxic muUcstatkmi from culfatUaxole 
were leti than tho*e encoontered folkiwiafi the 
a»e of aal/ipyiidfDc. SmaDer amount* w the 
drcnlatbg tidfathiaiole were preaent a* the 
ccmjngitrf form as compared to ralfapjndme. 
Four of the patient* compUbed of naoteadur 
bg the cour*e of treatment, but b Ewme wi* It 
•evcre cnoogh to rwcearitate withdrawal of the 
drug One patient derebped a gro** hema 
hrria without other evidence of b^iabcd renal 
functbcL In z rndh-idual an erythema oodofuiiH 
like eruption appeared on the rrtrcmitie* after 
8 di)’* of tulfatUaaok. The lesion* fQbtVbd 
when nlfatbaaole therapy wa* flopped 

VALUE 01 rjUATHlAlOtE THEEATt 

We do Dot denre to imply ibe req >v er\ 
of the patient* b thu *em wa* doe entirely 
to the ace of col/athlaaole Conduiloii* con 
ctmlog the therapeatb effectr\’eQeas of the 
drag can be based only upon the rerulta ob* 
tabed b a mudi larger eerie* of case*. The 
importaot pobt that we wi*b to make ii ebee 
it is often eiceedbgly diffiailt to make a dlnl 
cal dblbction between an cari) lobar or lobn 
lar pocnmonia and pnenniooitl* and/or ate 
bctzul* b an aaitdr Q1 patient, sulfathlaaole 
U a ipedfic antipneumococcal agent that mar 
be given with a reasonable degree of tafety 
•\t the present time, wc do not hestitate to 
administer the drag to anj patient with a 
rdalhrli benign pulmonary Infection but b 
whom a number of other factori haiT redaced 
hb reil*tince io that a piugrcjaon of the le 
*ion would tip the balance agalmt hi* recos 
eiy Solfathlaxolc 1 * of espedil silue b the 
therapy of postoperatK-e pneumonia b that 
It may be readHj admbistered btrai'enocafv 
b the form 0/ sodium iol/ithiaiole. 


fUiruAtY 

I The term poftoperatlre poetUDonit b 
applied to patient* ha\-bg a lobtdar or lobar 
t>-pe of consolidation, or a poraleat bmochhh 
with a bw-grmde type of parencbynial tpfljm 
mation usually accompiJiied by atdectarij. 
The poenmococciB b the etWoglcal agent b 
the mafority of ca*e*. 
a Twenty-two patient* with poftoperitirc 

poeinnoola were treated with *nlftlhiiioJe 
and/ot sodium tuiiatidsaole with utof utorj 
dlnlcal resnlta 

3 Since sulfa thia*olecan*e* less nausea tod 
Tomhbg and appears to be equally u effec 
tm for pGCTmsococdc pulmcmaiY Weetioo* 
aa nilfapyridbe it Is rreommeDded that fol- 
fathiaame or aodbm solfathhuole iboold be 
used b the treatment of postoperative poeo- 
monla. 


BIBUOCniAFHY 

Baimn V C. nd LLouaxu, E. E. ]». A ar* 
mpli>| mpoMSt ter fcUaaSuaUt drtoana*- 
uc*. 1 BM rww.. OM m 
*. Fum^ H F Vmuo. L. ud KOR, S. a Tto 
rtopartOis idfrUnaew aed leddCy d mSiiM- 

uc4r tad wUbttUIm Is 

Aa tfiL Mm 
S niNsatv n. C. tMu 

is Dtstanz a pOKBsooit, jduuat b 

p t s tt urm n Oth &ant 4 ji>. h 

*75 

4 I*]Tsi,E.& tad Arms iAC-W \iffariat{arv 
mcaj Ub itftrmr* U> Bptfi rt j a s *t dto- 
aefe tcj U nW } A» M A« j A 

y JCrw, D S. fmOpmA putatAiy cttipocuiM" 

I A lUlkJkal ttudy lastd id t» jttnf i»t*s*l 
cfarrrttlM. SsTs, CrSM kOtmt, Ui.^ Ai 
A C V •< tkut 

tMnoi donilim of sdhMkaUe tw l»ctcm b 

b««<S ctitjm r*roc See Eipcr BjoJ L M(f 
X 4 j q 


t LI 7 VI.F .. — 

HUtZMaad* t;^ ufost ak rt mK ' ^ ‘'T 
Uw i iwu lx eS*ct* ts ei4*ilu»tUl iRti*'ctcf*J 
It/rtUoos Pioe 80c Eper BfcJ * Jt(d »*^ 

, it IL.H.0 Gao « . 

1 >TT*. M B rftrt .( 

■ad isHtpTTitlJi*. Pric See Lipw ^ 

/.Udn W.A Z StHalib-b ctoJ- 
<*J tvikiaUoe J Aa. M Am., qio, J , 

nsimi. \ o \ it»dT of poWiy«»rh 
ta Soix tij«e * » a, j* *5 



SULFONE CHEMOTHERAPY IN HEMATOGENOUS 

OSTEOMYELITIS 

EDGAR BICK, M D , F A C S , New York, New York 

T he prognosis of any single case of of the latter Many of the recent papers which 
acute osteomyelitis depends on many review the general subject of the clmical use 
variable factors Some of these, such of sulfone derivatives, mention their apphca- 
as the time and extent of operation, tion to osteomyelitis without discussmg their 
nd the type of after-care, can to a great ex- effect on the course of the disease other than 
;nt be controlled by the surgeon , others, such the control of general sepsis 
s the strain and virulence of mvadmg organ- The effect of sulfone chemotherapy on 
ms, the previous medical condition of the general sepsis m streptococcus and staphylo- 
latient, his powers of resistance, and the in- coccus infections is being adequately studied 
ensity of the local tissue reaction, are alto- by many mvestigators and its present value 
ether beyond his control Therefore, in con- is fairly weU established Likewise the path- 
idermg the effect of any procedure on the ologj' and general course of osteomyehtis has 
ourse of the disease, one must attempt to been thoroughly described by Lexer, Wilen- 
valuate that procedure by reasonably simple sky (9), Key, Phemister, Brown, and many 
ind tangible cntena With this premise m others, and also reqmres no further discussion 
nmd, 20 cases of hematogenous osteomyelitis at this time For present purposes the objec- 
vere reviewed in which chemotherapy with tive has been limited to a study of the effect 
iulfone derivatives was used as part of the of sulfone chemotherapy added to standard 
reatment Aside from the use of these drugs, surgical procedures on (i) the course of the 
he patients were treated no differently than locM bone pathological process, (2) on recur- 
vere other patients with similar conditions rence, and (3) on metastases It is common 
lefore the introduction of the drugs or, m a knowledge among those who have watched 
lumber of instances, concurrently From time the natural course of the disease that the 
;o time different types of bone excision have estabhshment of dramage, even early m the 
leen used, such as drill holes, cortical wmdows disease, does not necessarily prevent the pro- 
ir bone wedges, but m all instances the gen- gressive involvement of bone over a more or 
:ral approach of establishmg adequate dram- less limited area of the adjacent shaft This is 
ige at the optimal time, followed by the Orr easily demonstrated by a senes of x-ray films 
treatment or a modification thereof to suit the taken durmg the postoperative penod In 
individual case, was earned out successful cases, this area gradually regains its 

The present senes while not large represents normal appearance In widespread lesions, 
3 years of expenence with carefully studied the reorganization of bone structure m healed 
cases Durmg this penod the drugs have been cases may not be completely normal m struc- 
used on many more cases, such as secondanly ture, but stiff consists of well established 
infected wounds, which were not mcluded m trabeculae and canals If the addition of 
the investigation To the wnter’s knowledge, sulfone medication to the treatment could be 
no comparable senes has as yet been reported shown either to ehmmate or significantly re- 
Mitcheff, m 1938, published his results m 5 tard this cjmle of postoperative necrosis m a 
cases of Staphylococcus aureus osteomyelitis large percentage of cases, then its effect on 
treated bj' uleron (Bayers sulfanilamide), the local infection would be demonstrated 
Weidekamp, m the same year, discussed the If cases so treated showed a considerable 
use of prontosil m tuberculous and non- decrease m recurrences or in metastases, its 
tuberculous osteomyelitis, mcludmg i case value would be evident The cases m this senes 
From the Orthopaedic Sernce lit Smai Hospital Were analyzed With these cntena in mmd 
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la the etriier ewes of this serfet, as la tkau ha* fawn the (utWeri drop fn tetnpCTitart 
Mitchell* c w i, tglfanl] amide wt* q*« 1 for which frequently fc4kF**. Thl* n especMv 
both *t*ph)iDCOcal oM ilreptococttl Wee rmartibie b *udi Wectfcin* u paieuawola, 
dboa. A* the derivative snlfspj'ndbe tod stirptococca] tore thioat, and merintgiCu. 
later lultathlaiole appeared thoe were used Chart i ibowi a composite picture of 6 char 
on *Uph)’lococcal case*, and sulfanilamide aclertstk te mper ature cfiar^ Reference to 
aw* f g a err e d for the beta hemolytK atrepto- rimilar chart* pubUibed by UTleoal.^ (ro) oo 
CDCCoi. In •rv'cral instance* combbaDoo* patient* trcatH without solfooe m^icalkn, 
nmning either atmultanecmihr or In lecpjenre and confirmed by oar own chart* in ibnlhi 
were uifd In ^pJnemf it may be ftated here case* deoxurttrate* no ilfnificant aJtcTatfco. 
that m the earlier case* In which •ulfanOamlde In mo*t Uatanre*, following the eftablahmeat 
was used b ftaph>’iococcal osteomyeiiti*, pa o( drainage m uncomplicated case* the tem 
tient* reoyvTmi la a manner very rirailar to peratnre doe* drop from a relati tiv high Jrvd 
that of later case*. There was the same drop to a lower OccauoftaTlv the drop ts to Dormal 
btemperaturc theaamecydeofboneb'volve in a few day* ujuallv u falls to netweeo loo- 
lacnt, and the same general recove r y These roi degree* and gruJuahy *ub»de» lo nonnal 
case* reaembied those reported bv MitcbelL lo a week or two b the ks* crtenjlve Wet 
The present teric* show* the usual vaiietv of tions, or m a longer period b the more wide- 
age duration bcation opeianve time and fpread case*. In the present serie*, the teo- 
othcT factor* as would be found b an\ con nerature readbg* did not a* a group drnale 
current or pm i^tin g series In dncussbtt from group* m whkh anlfcme cbemotbenpv 
these case* the rignificant fact* wfU be men- was not used The temperature re* ding * 
tmned at lonie length The corroborating de varied with the local infection and it* lurglc*] 
tall* can be *tudled only b\ «»TsmVntng the aspect*, that a, drainage are* of Infectioo 
data of the bdfvTdnal cases nimmaritcd and btenrih of tisjue reaction. In several 

ttxeptococtal In which paticDti were not 
ettect on TEjiPEa.VTu*E QneTated upon the temperature fell *oon after 

One of the dramatic manifestation* of the the awJication of a plotcr-of Pw 
U*c of sulfone denvative* m the vanota bfec and the cuitomarv ckwc of TOlfamUmide gl to 
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by mouth, but not more rapidly than has 
occurred m similar cases in which patients 
were treated only by plaster 

WOUND HEALING TIME 

The length of time of heahng of the opera- 
tive wound in these cases was not noticeably 
shortened Here agam it varied with the 
customary rules of surgical practice, that is, 
the extent of wound surface, and persistence 
of dramage There was no noticeable differ- 
ence m the quahty or quantity of granulation 
tissue 

BONE NECROSIS 

This phenomenon was studied in some de- 
tail Figures i to 3 show charactenstic cycles 
in several of the cases which were adequately 
dramed at an optimal time The patients 
were relieved after operation and by all the 
customary objective and subjective observa- 
tions went through the usual course of an un- 
eventful recovery from acute hematogenous 
osteomyelitis Sulfone therapy did not to any 
measurable degree retard or restram the com- 
pletion of the cycle of bone absorption and 
restoration in these cases There were 7 such 
cases m the present series A number of cases, 
especially m the younger age group, recovered 
without bone changes, after simple incision of 
subpenosteal abscesses These cases followed 
the course and time elements of such patients 
treated similarly without sulfone chemo- 
therapy 

RECURRENCES 

Recurrence m this study refers to local re- 
activation of a clinically healed lesion as 
distinct from an exacerbation of an unhealed 
area, or the late appearance of a metastatic 
focus In this senes there have already been 
two recurrences, both m staphylococcal mfec- 
tions In neither case was the recurrence 
operated upon In one mstance it subsided in 
a week with wet dressings and sulfapyridme, 
in the other, wet dressings were enough The 
latter was, on his first admission for sulfone 
therapy, an acute recurrence of an old osteo- 
myehtis The infection was not eradicated by 
the drug 

METASTASES 

Metastatic foa were observed dunng the 
penod of treatment or soon thereafter in 2 


cases Here agam the percentage is about the 
same as in larger series treated without sulfone 
derivatives In one very active staphylococ- 
cal infection, with severe septicemia, involving 
primarily the clavicle, there were metastases 
to both humen, and the left tibia There was 
also a widespread papulopustular skm erup- 
tion (3) In another staphylococcal infection 
of the femur, secondary foci appeared about 
the ankle and alveolar process 

TOXIC MANIFESTATIONS 

In one of the earliest cases m which sul- 
fapyndme was used the patient died of a 
typical agranulocytosis The drug was given 
for 5 days beginnmg on the day of admission, 
which was also the day of operation On the 
fifth day, temperature was normal, and the 
patient in excellent condition It was decided 
to continue the drug m the hope of definitely 
eliminating the staphylococcal mfection Five 
days later, the white blood count was stiU 
10,600, 2 days later it had dropped to 4,000, 
with 72 per cent polymorphonuclears The 
drug was stopped Next day the count was 
3,400 cells, 24 per cent polymorphonuclears 
Six days later, during which period daily 
transfusions and full doses of pentonucleotide 
were given, the white count fell to less than 
300 cells, all of which were lymphocytes, and 
the patient died In aU, the patient had been 
given 93 grams of sulfapyndme between 
March 28 and Apnl 13 This case has been 
reported m detail elsewhere (7) Aside from 
this mstance there were no other senous toxic 
manifestations In several cases the drug was 
stopped because of nausea or excessive blue- 
ness The latter symptom is no longer dreaded 
as at first, but marked nausea is still taken 
seriously 

BLOOD CULTURES 

In 7 cases the blood showed Staphylococcus 
aureus on culture, m 2 cases. Streptococcus 
haemolyticus appeared In 2 cases both of 
these organisms appeared together, and m 9 
cases the blood showed no organisms at aU 
In all but I case showmg positive blood 
cultures, these were sterile from 2 to 5 davs 
after the mstitution of treatment, regardless 
of the state of healmg of the local infection 
The only case in which the blood cultures re- 
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maiaed pcnJlivt for a ajmUeiablj loDger 
period m io the patient vbo cufier^ mu^ 
pie metaatasea and the ceneialued postulu 
CTUptioD 

AXAITSO or RESULTl 

All the caaea were treated according to 
•tandard mrgkal hidicstV»a. The addlbon oi 
foUone chtnirthtrapj '»nia a upp i ein cntar> OI 
the 3 patlenta not operated upon i tfacmed 
Streptococaa hacmoljtiau lo the blood 
atrraiQ tbebloodcoltureioftheaathmwere 
negative One caae In^-ohrtd the pohia an 
other the edge ol the aatragalui and the third 
vaa an acute recurrence of an old osteo- 
mjthlii ol the foaur adthmit aectuestniiii. 
All 3 ol thcae patlenta aroukl have been ban 
died limflaHy even without chemotherapy 
and compared to timilar caaea the coodltam 
might wu have aubfided without opentioo 
\\'hetheT the outcome waa Influenced by the 
aalfone tberap% emploj'ed h conje t t ma l^ but 
the length of tone ln\*oived In th^ reaolaticm 
as compared to that In afmJar caaea in which 
patients were treated cumen ath'eiy wit^t 
the oae of such drugs was not markedly al 
tered. In oncoreplkated cases in which the 
condltkm subsided shortly after operttioa, ia> 
treatment waa used other than sulcal after 
care. In cases in which the In/ectim did not 
sobsrde promptly blood tranafttskroa were 
given fr^y i •e%-eTal se>'ere cases of 
staphytocoomima, along with rulfooe therapy 
staphylococcic antitou waa used in Ur^ 
arrtounta. It must be noted that had these in 
fectiods responded to the drug the proloo^d 
use of additxxial forms of tbenp} would not 
have been Indicated. 

However It is neccasary to remark on cer 
tain phases of solfooe therapy In ooonectkia 
with this problem In order not lo pretent a 
too one-sided observatkm Un^ueatsonably 
the instances of acute osteomyelitis foliowing 
ear nose and throat Infections have been de 
creased since the sulfooc drugs have been oied 
In thdr treatmenL Furt h e r more those pa 
dents wboac local ieaiona do not sabndc 
oromptly after opcratioa do not present the 
rtiararfi^t tk; gcttCTal scptic appcaimDCe that 
was so often seen in past «ara. The bac 
tenemia can unquestionably be controlled 
dtmng this period- Howeve r It must be 


noted, that, after the drug is stopped, the lool 

focna, if it petsista, can stfll be the source o< 
nietaataaei. Fuithennore it annot be &- 
pfD%Td that certain of the metastasea octur 
red even during the time the drag was tued. 
Temperature levels are kept at alcnrer phn,. 
duri^ the acute febrile lUte when tul/cce 
Ihetanj is used It U hnportant to recofniie 
this tact to avoid neglecting stHl oodnlned 
areal. In aeveral inataiKea, a tempeniore le%tl 
would rlsednring a period when the drug was 
wIthbeM, and fall to a lower le\Ti wben It 
was again used, thus bdicaUng a specific anti 
pjieoc actioD- 


SmUAlT OF CASX DOTOaXCS 
Cash lisle aged 7ye*n,»u dmJlifdt lie 
fc»ptisl Ftbraiy 4 cjo. beeaase c< paia wr tie 
IcA an ile , d S dar* d ntku Wet dretdnci wen 
From Fetinuiy r t J, i d fnim d 
rnffaftRamlda a« sl i m . Oo Fcbnary il nb- 
perioaLealabaccst over thelowercndof tlw tuia u 
tooaed aod pacied »{ti Twachne pnsa. Oa Frtwv- 
aiy ij j7o cubic emtimrtm wia Wood tra«- 
{waloo was |h«n. Elood cahsK oa Febmiy ij 
shoved SUphyiccDCm ems a. Febrwy tf, 
besQflcbifi was gt per crot; red Wood ctOs sas' 
b«RdyA5»;OCD Wood crib jto. Febrnty 
A, hoBCflobb was 7 per cnL Marti a, heae- 
floWa *u 7d Mr ent red Wood erik, s.^To.m* 
white Wood ctua, o,)cek 
f^Uest wu readJuJtted » klardi 6 iu9 l 
which da r ti ere as a reramoce of loxkntsa lad 
awtfilni at the anUe. The wnasd bad beaW Tod- 
pentore waa } decree* b«t n balded Itb th«ad- 
Bdnhtxtlioa d wet ana*lj]|t and theadatalUntloo 
<4 MiUanyrldln* ( fmns saw glees Inn March I 
W j) 

Casx a Male, aged lycan, aa adffihtcd to lie 
ho^lal Ftbmry j qjo, hh pais b the nfH 
kacctoe days. H badtevei X-nys Qimtboacd 
«ady cortical booe loloe t the neUpMsk of (be 
tiWa, Oo Febniaiy L subperiosteal bacess m 
fasdsed awd packed. Fraa Febnary 4 1 7 soctot 
of ssllaolkmlds ere glet u . On Fehrsarr j teao- 
was 60 per ant bite blood ceiU, a,?oo. 
Fctnary 17 he ro e gi p h sa was bo pet cent aaiU 
blood ceDa, 7 600. March kemofloWB « 
per cent. Febesarr a too entde cendmelCT Ww 
UMalnrioo a n pvtai. Blood coltaie co Febctary j 
aboaed Staph>lococrss anreos 00 Febewary j H 
was stcT^ 

Oo March j Badesl au dJa ch antd alth a draiw 
lug suma. Oo July 1 gjo, the cod si laally 
healed. Ihuloi the thn* of treatment, seriri am 
£b» showed as hscrease Id Ih area ri ben* 
rant thxovgh th ■pper fourth of the ("bcal sham 
followed by gradoal r efcrn r a tios asd k)erf**«d 
denrity of hoi sshstance. 
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Fig r Case 7 Left above, before operation, and left belou and right, 2 months after 
operation 


Case 3 Female, aged 66 j ears, was admitted to 
hospital February 7, 1938, for pain in the upper end 
of the tibia, duration, i month Nineteen years 
previously patient had been operated on for a bone 
abscess in this area but had remained symptom-free 
ever since February 16, a cortical window was re 
moved at the level of the lesion in the upper end of 
the tibia From February 21 to 26, 10 grams of 
sulfanilamide were given On March 18, a plastic 
closure of the wound was performed Hemoglobin 
remained around 80 per cent dunng hospital staj' 
Blood culture showed Streptococcus hemolyticus 0 
Before discharge in April, 1938, the wound had re- 
opened and was draining 

Case 4 Male, aged years, was admitted to 
the hospital Apnl 13, 1939, with pain in the nght 
wnst and with fever and malaise of i day’s dura- 
tion On Apnl IS, a subperiosteal abscess over the 
lower end of the nght radius was incised and packed 
On Apnl 22, the operative incision was enlarged and 
repacked From Apnl 15 to 23, 16 grams of sul- 
fanilamide were given From Apnl 20 to May 6, 32 
grams of sulfapyndme were given (from April 20 
through the 23rd, both were given concurrently) 
Dunng this time 10 transfusions of 250 to 500 cubic 
centimeters each were given, 300,000 units of sta- 
phylococcus antitoxin, 40 cubic centimeters of 
scarletinal convalescent serum, and large amounts of 
intravenous glucose and calcium On Apnl 13, 
white blood cells numbered 23,000, Apnl 17, white 


blood cells, 6,000, Apnl 18, white blood cells, 4,30°, 
with normal differential April 28, white blood cells 
numbered 3,400 Blood culture showed Staphylo- 
coccus aureus a, and Streptococcus hemolyticus 0 

Patient was readmitted on August 19, 1939, wnth a 
draining sinus and nse in temperature. He was dis- 
charged with subsidence of sjmptoms On March 28, 
1940, the patient was readmitted because of exten- 
sive bone necrosis of the lower two-thirds of the 
radius A diaphvsectomy was performed and a bone 
transplant inserted 

Case 5 Male, aged 9 years, was admitted to the 
hospital Apnl 26, 1940, with pain in the groin, of 
duration of 8 days He had fever X-ray films 
showed an osteomyelitic lesion m the nght pubis 
From Apnl 29 to May 2, 13 grams of sulfanilamide 
were given From May 2 to 9, 27 grams of sulfa- 
thiazole were given On Apnl 26, hemoglobin was 
75 percent, white blood cells, 14,500, sedimentation 
rate, 22 minutes Blood culture was negative In 
September, 1940, x-ray films showed some localized 
process in the pubis with evident regeneration of bone 
in that area 

Case 6 Female, aged 58 jears, was admitted to 
the hospital on September g, 1939, with osteomyelitis 
of the femur Symptoms had been present for 3 
weeks This was an acute recurrence of an old symp 
tom-free ostcomj elitis Wet dressmgs w ere applied, 
and 10 grams of sulfapyndme were given from Sep 
tember 9 to September 12 Wound culture showed 
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Stiphylococco] ms «. Uemo^oU oe S^ob 
ber 9 ns oi per cvst hlu btoco cdK. kb 

EtortBsldlflerrathL SfiDptosa cubsidra odpsUrat 
u dtfcfastx^ Tbrn mLs Uter Ibere s«s s 
umlU reco f T ta ce xbicb nbUded ader n< 
lafS vltboBt the ose o( fol/aoe draicv bss 

bm vympioa (Rt ever sloce. 

Csu 7 Fmsk S£«tl jvin, u dmJurd lo 
tbe bo«ptlal OQ ^Uitb 4 9^9, cr>xtowj lUb 

tbe btunrm dantkia t4 ynpt sw, 4 ds^ InlHsJ 
ny tiim* shcrard hlat hua n bo«t ibe ppo 
lort On ibe ds;- <U dmUstoo, tobprno^ 

tetl bwcm «u packed llh vi>dii>e (luo ilirr U 
as inasrd Srimt\ (m frami of mUapyrldiDe 
ere even from ilarch 4 t March 7 BV»d cnl- 
tore uw ed Staph) l o coc c qs mes a on Jlarcb 5 
and «as epitlre oo March 15 On Maicli 4. Ui 
abl biood nQ con t as 7^000 herooclahui. 65 
percent. On March < tbe abit blood ceO covdi 
ns 8400 bnnoitlobi 6 percent On March ^ 
tbe aUt Uood cell coont vas B,6oe heraoftobfai 
60 per ceaL On JIaich 5 . the bejncuJobb »a* j8 
pefceot, 4 Adalrsnsfua>oa crfjj CDWccenltrcirieraoI 
Blood n (Itch. *>ensl z ra> £lms laLeo dnilof 
tbe tay at tbe bcnfatal sboaed profrcsnrr dertme 
Uoc\ ol tbe upper third o< tbe h taenis V oent ns 
readmitted to th* bo»p(ul 00 NoTcmber 7 9J9 

iritb Ivo diauimi tbuoes On Ibc loOoahig day 
serpjeitrem aas remored On Vpnl 7 940j^ the 

patKTVt tiQ presented t draining n »et \ ray 
fihD» tbdraed mcreasm( density of tbe If*>oo te the 
bon 

Cases. Female (ed y )cars aai dm tied t 
tbe bemUl on V (n»t 03^ ^ 

f days duration \ ra\ cnmbiatiao re 


vealed Okteoenrebtfs ol a rib. From \ rwt . t 
A^t j. (Tumso/sul/pjrbfiw ere pV 
On \a(n>t 19 the bone b^erw a Incised aid 
packed. Wouod cuhure sboaed StipbTkeocnis 

^ od Streptococcus betnol) tlcw (S ({«ms 
(M tHa 00 \ fttst ij 91 per cent hit blood 
elb, j too On \oittst ^ b«noifc>hia a 6* 
percent. Blood culture as ejadre T mnetbs 
bter the aon d aai «tll dn Ini a*d tit 1 ra^ 
sboaed DO chance In the local Icdoo 
Cattq Male jted clr^ a admitted t the 
h^tal 00 V (tat 4, gjo ith o«r«i>flili erf 
tbeUenum duntloool >iiipttiea,4daT» T ml 
fowr fiajiM of soHapTrldroe ere (IreB Jrotn \ futt 
14 to i (UAt j. On Auyurt 7 tbe Woo In the 
•lernam hiclsed and diafaed Blood culture 
board Mspbyiococcni orens and 5 >t rent ococcii 
bemolrtinas /) On Vunst 4 tbe bemetkibin sa 
»S per cent red blood ceQ. n mbered y 
aUt blood cdK, ro, o oo setfimcntaLloo rate at 
K btmra, Oo \n(nst 6 tbe ahJt blood cA 
anbered 8,000. On Pecember 4 gyg. tl» 
ns CDtirelT healed 

Case re. ilale (td 8 yean ns admitted to 
the boaplial c* July 7 pyp, 1 th eateomvHltu c< 
thefibals duntion cd jmpCcrDa aeeh. Til* at 
a recurrence of a lealoo ctrt » )«rs prrrioodT 
and asymptcoBsik doee that Un»e. Oc Joly tS 
c&ipbTVClccBy aas pgrfaf WisH Froo Jtir 9 to 
Ini) 6 (nna ef rnUaaHsmJd acre (Iret. 
HoBotlobln as Batntaioed bet m 55 au 65 
pa cent duriu the bo^tal May On Aufut I, 
too cube milmetrT taood DiWosIoc u (1 eft. 
Woaad culture shoaed Staphykcccrct areas 
FoUoabf tbe opefadon, Ibe aoond drained Tbe 
teteperatn periwted I oo d eftce fcrtl f« erm 
erreoth. 

CaS 1 Male xed yy ycatv a dmlttrd t 
Iheho^Ul oe hUrca 77 gyp, th pain about tie 
bip duration of rymptenu eeVs. A diaxnodi li 
oateomycBlIs torolH g tbe Heum od pper rod cf 
Ibelns aas rtmbrnWbi tbe ray OoMarchyo. 
tb boo lesion as mMd od packed. Froo 
ilarcb t? t ApiH I (nms c 4 suSanBamlde ret 
firen. Tbe booe taoslon as f rtber eilended 00 
April 17 beaose of perakteot dralnafe Blood cil 
I re was Dcfati t od venod cult re sboaed 
Stapfaylococcas reus a On adimseioo tie patient 
aas acutely lU sritb temperat naf 04<fc]crcr»F 
Thti fefl ailCT ti first c^ieTation but roa* t y 6 
dnpcea F eek later and coolmaed to me and 
tall Ul tbe second operation a perfe-nacd Oa 
March 7 bemoflobJ as 7 ^ cent bite blood 
^Jl* 9 700 On Vped bemopota as 84 per cent 
ahitc blood cell* 9,700 Its ootid as still 
disuunf t the time i dwiarje od Ihert *0 
slfa taonths later of y booe itsiuerattoo 
Cast ilale, yed rears as dtmtted W 
tbe boapstAl ou M teb 18 qyg, Iti OAteom yeinb 
0/ tbe oyiper end <d tbe hurseras. Dura lion ol srmp 
toms aas y day On tbe day o< admuii*, the t»»e 
a> lactied and tbe ootid psclrd. Blood cm! 
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ture on March 28 showed Staphylococcus aureus a 
and was negative on April 2 One hundred and 
ninety-three grains of sulfapyndine were given On 
March 28, the hemoglobin was 95 per cent, white 
blood cells, 16,700 On March 30, white blood cells 
numbered 11,000 On Apnl S, white blood cells 
numbered 11,800 On Apnl 10, the nhite blood 
cells were 10,600 On Apnl 12, the cell count had 
dropped to 4,000, with 72 per cent polymorphonu- 
clears, and on Apnl 14 to 3 ,400, with 24 per cent poly- 
morphonuclears On Apnl 19, the white blood cells 
were counted below 300 with 100 per cent lympho 
cvtes Beginning on Apnl 14, blood transfusions of 
from 250 to 500 cubic centimeters were given daily 
and 10 cubic centimeters of pentonucleotide were 
given four times a day Patient died on Apnl 20, 
1939 

Case 13 (3) Male, aged 12 years, was admitted 
to the hospital on December 16, 1938, with osteo 
myelitis of the clavicle, duration of symptoms, 3 
days The bone lesion was incised and packed on 
the day of admission Patient reacted badly , with 
prolonged high temperatures From December 17, 
1938, to January 20, 1939, 142 grams of sulfapyndine 
were given Blood culture showed Staphylococcus 
aureus a (70 colonies per c cm ) Patient developed 
a generalised pustular eruption dunng the post- 
operative penod, wnth metastases in both humen 
and the left tibia These metastases subsided with 
wet dressings Dunng the course of the lUness, x-ray 
films showed progressive destruction in the pnmary' 
bone focus and the metastases During this period, 
in addition to sulfapyndine, 90,000 units of staphy- 
lococcus antitoxin were given, as well as a total of 
2,750 cubic centimeters of blood On December 16, 
1938, the white blood cells numbered 8,000 During 
the acute illness the number rose to 23,000, and 
toward the end fell to 4,000 Patient was finally dis- 
charged wnth all wounds healed To date, x-rav 
films have showed progressive regeneration of the 
bone lesions 

Case 14 Male, aged 12 years, was admitted to 
the hospital on June 21, 1938, with osteomyelitis of 
the ulna, duration of symptoms, 3 days A sub- 
penosteal abscess over the ulna was incised and 
packed on June 27, 1938 Wound culture showed 
Staphylococcus aureus a Blood culture was nega- 
tive The x-ray films taken on admission showed no 
signs of bone involvement The wound continued to 
drain On July 25, x-ray films showed extensive 
osteomyehtis of the ulna On July 27, two thirds of 
the ulna was resected, the bone was boiled according 
to the technique of Orell, and reimplanted On 
October 14, 1938, part of the reimplanted bone 
which had formed a sequestrum was removed The 
wound continued to drain through sinuses for many 
months On March 28, 1940, the wounds were 
healed X-ray films showed no union between the 
remaining bone implant and the residual of the 
ulnar 

Case 15 Male, aged 75 years, was admitted to 
the hospital on October 22, 1938, with osteomyelitis 



Pig 3 Case 13 Roentgenograms taken before opera 
Uon, 2 w eeks after, and later show mg metastasis to humerus 


of the humerus, duration of symptoms, i month 
The bone was inased and packed on October 22 
From October 23 to October 27, 9 grams of sulfa- 
nilamide were given, since the wound culture showed 
Staphylococcus aureus a Blood culture was nega- 
tive The patient developed bronchopneumonia 
and died on October 28, 1938 

Case 16 Male, aged 12 years, was admitted to 
the hospital on March 2, 1938, with osteomyelitis of 
the femur, duration of symptoms, 6 days On 
March 3, a subpenosteal abscess over the lower end 
of the femur was incised and packed Wound cul- 
ture showed Staphylococcus aureus a From March 
2 to March 4, 7 grams of suUandamide were given 
In spite of that, the temperature remained high On 
March 2, hemoglobin was 80 per cent, red blood cells, 
5,000,000, and white blood cells, 17,000 On March 
4, the number of white blood cells dropped pre- 
cipitately to 5,150 Staphylococcus antitoxin, 
27,000 units, as given the next dayq as w ell as a blood 
transfusion of 900 cubic centimeters During the 
postoperative penod, the patient developed infec- 
tious metastases over the right fibula and in the 
alveolar process The alveolar process was relieved 




EXPERIMENTAL COLLATERAL CIRCULATION OF 

THE HEART 

KARL FRIEDBACHER, M D , F A C S , West Allis, Wisconsin 


ALERT surgeons in their endeavor to 
/\ relieve Pick’s disease by removing 
t \ constnctmg pencardial adhesions en- 
countered blood vessels of consider- 
able size traversmg between the myocardium 
and the adhesions (i) This observation led to 
the belief that possibly a new blood supply to 
the heart could be produced by surgically 
grafting vanous tissues to the heart Conse- 
quently, skeletal muscle, omentum, fat, medi- 
astinal tissue, lung, etc were implanted on the 
heart and, in some instances, vascular connec- 
tions were demonstrated (2) The most re- 
cent of these works is that of H B Burchell 
who concludes “The possibihty that small 
vascular connections between a graft and the 
heart might develop to a functioning degree 
cannot be denied, but in experiments seemingly 
favorable to such a result it has not occurred ” 

The natural processes of life bnng about 
the narrowmg of the lumma of the coronarj' 
vessels and too frequently early dire results 
are not readily produced m experimental 
animals Acute and chrome mechanical con- 
strictions of these artenes have been made m 
the laboratoiy'^ and the ensuing infarct, de- 
generation, and thmning of the myocardium 
and papillary muscles have been obsen'-ed 
To offset this pathological process various 
grafts were implanted on the experimental 
heart with the hope that new blood vessels 
large enough to cany^ sufhaent blood would 
develop to nounsh the ischemic areas One 
must with reservation compare this condition 
produced in animals havmg young healthy 
hearts, adequately nounshed and possessing 
the physiological means of repair and con- 
struction, to the human suffenngfrom coronarj'^ 
sclerosis who has none of these m such abund- 
ance Nevertheless on the basis of careful 
experimental work of this nature, surgeons 
have attempted and with some measure of 
success treated these diseased hearts I refer 

From the Surgical DjMcion Uni\crsiti of Wisconsin 


particularly to Beck (3) m this countiy^ and 
O’Shaugnessy of London, England The 
former prefers to use the pectoralis major mus- 
cle and the latter the omentum as the tissue of 
choice for grafting 

The wnter m a senes of experiments has 
taken the omentum, mtercostal muscles, lung, 
and internal mammary artery as grafts and 
after an mterval of 3 to 6 weeks, partially in- 
terrupted the flow of blood through the mam 
branches of both coronary^ artenes Electro- 
cardiograms revealed recent infarcts and then, 
as time went on, a gradual improvement ap- 
peared until the tracings approached those of 
a normal animal The question which anses 
resolves itself into two distmct problems Has 
the graft contnbuted to the healing process by 
delivering blood to the heart or have the nor- 
mally present anastomoses enlarged and carried 
the necessary nounshment? It is a known 
fact that a considerable communication be- 
tween nght and left coronaiy^ artenes exists 
especially at the apex and that numerous 
anastomoses are present at the bases of the 
great vessels between pericardial and coro- 
nary vessels 



Fig r , coronarj arterj , 5, internal mammary arterj 
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hr dfoul lie fibobr procearf *nWded 

irith drmifl*!. 

Cai 7 il»l^ fed 4>i>earf «aj dmlttcdt 
li b<npiul TO September j, gj8 *llh otteomj 
DU» of the upper cod of the h merus dan4kia ol 
fjTiifitomi On September a, boo teetkn 

«i>remcrTcd t the ftlt of lefkm and tbe wouimI ««s 
pa Wed. Serentj -five cubic ctntlaer* of wUanilam 
Id »er* gf en Intravcntrotljr In repeated dowr* oo 
September 3 and a. The betBo g labtfl etoal ed 
bOTtSspercentfrociSeptembeTil September a 
with two Intcrrerdnf eajntnatkma. A blood tnna- 
{ujkn of 500 cuUc centimeten »ai gtreo d ring tbe 
poateperatJre period. Blood cult re or September 
t boacd Slapbrlococcn reu* a, and on b^em 
bet 6 wa* terile. Durln* the poatopcratlre perk’d. 
In ap4t of Immobfloatwn, booe LSTolreaent aa 
ahown br x rar Indies exlfnded througbont th 
upper third of tbe h merwt. Ttw aoond enb- 
aeq entlv healed and later -car have aboa 
Increasing rejencratkiei within tne lesion 

Cas 18 Female ged 4 \-cari, was admitted ( 
the boapital on JanuaT7 4 1938 Ith oateomrehua 
of tbe Ina d ration of ymptom 3 dajr. \ raj- 
tilms a era negatlre concerrJ g any bone InTotre 
ment t Ihu time. A subperiosteal bxrtsi as tn- 
oied and paded TO J uary 4 On Jt oary and 
Si 4 5 grams of caUtBOamlde were men. Hemo- 
floUn railed from 65 I 70 percmit curnig th bo»- 
plul Uy A blood traittfailoa of joo com cend 
meten wu glren. Blood cult re wu oegadre. and 
tbe iruond cultore tbosred Suph\lococTras u ie ns 
Duiiag the postoperatl r period, serial ray filtna 
sbo cd progresaiTe bone Invol emesc The wooad 
healed and cuhaeqaem n exasbiatloD aboaed 
gradual r egeneraooc of tbe bone. 

Cau 9 Uale ged i3>i yeaa aas adealned I 
tbe bcKpital on July 3. 1937 aith oateomyeBUa of 
th feraur doralioo ra tymWoms 4 days. I this 
case 5 grama of aolUoUanude ere giren betac« 
^y 6 and J 1) y Blood culture aaa nenlire 
temperature remained elerated t 04 ik gre ea 
^ daring tbe early period of nHooe therapy On 
3 tbe boa as iociaed and piclxd after 
h tne temperat ra dropped t almoat oonna) 
a I thin 3 da >1. Woondcult ra aboard Stapb lococ 
cus alboa On J Iv 7 Che bcmoffobui aa So per 
cent ltd the aut blood edb 9 000 On J I 3 
the betsockibfn as 78 per cent ndtbe hit blood 
crib 3 TOO, showing Iotk granulci On July 6 the 
beeno^Mn was rfi percent and tbe a hit bbxid rib 
4A00. \ rav fiims showed poatopcratiTc cwletnJon 
oJ the area of boo m olTcment The wound mb- 
aequentlr healed and has remained quiescent 
Lata x-ray cxammatioo aboaed progrosi -e booe 
regencratiTO 

Ca« 10. Female ged 34 ) ears, was admitted t 
the hospital on May 9+a th osteomyellUs of 
tbe posterior rtfkn of the talus durat on of ay nip- 




lottt^ day \ opcralk* was performed From 
hlay 3 to hlay 743 grams nf mUtrJVir^ p^. 
riTcn. Blood concmtntkm of nil mlamldr m 
M ri4iias4 milligram per 1 00 cubic tea ilnirtm. 
Apia ta boot aas appTcd Blood cultn r oo iJ 
sbowtd SlirntoCDCms betnolytlcut a «mk eei 
May +. and agil at rile on J 6. Serial rt 
films board cicie of boee rtgoimllosL Patient 
ha> bad no recurrence since that tlm 

COWCLUSlOX 

On the bails of 20 caw of bcmatDpMWB 
osteoiny'Hitii, and untH the aboi-e obsma 
tsoQS are Invalidated bv a larger lerira, the 
fonowing condusioni are peeaaited. 

I The addition of fullanilainlde or solfa 
pyTidme to the tresdnicnt of beraatogcocuts 
octcomy'elitis has not ugnlficantl) alte^ the 
gcDcfal anrae of bone pathology rate of re 
currrorra, or raetastases. 

a In a Knca of 10 cases representing til 
de grees of scverltv there was only i death 
aisd that due durctlj to lalfujyrldhie. In 
several {ostaAcet tcoxity was raiTirahly b* 
flooiced andtheuscoIthedrTtgwuprDbahly 
the detmaiaing factor between Ide au death. 

J. IstheUratiDestofhnnaicigciKiDSosteD- 
mt^Us tuBone diemothenpy b not a lub- 
autute for surdcal jodgment, operatiiT tech- 
nlqae, or meocuknis aiter<aTe. 


HiBUOciLvrm 


Baowa, S. P iema BODawfLWM cwamiou i,* 
tbaloBiboscs Ann S«ig gyp. <19 ^ 
grr J \ Salkaal tiratiiwoi cf soQa imiacrw 
nw eatamyriUia. J la M Am 138, 

I ws, D F nl^Mmiltrw WigihytieaciiM mTW wp- 
da uraled Oh aUnh^ococras anomia sad ad- 
lapyridiar J Ml SemBov WA 6 JJ* . 
i-tTT» E Deber OJtomytblk Ejpertwule. Zea- 
UaU f Chw , I95 17 . 

si mwni , \ TrratacDi of icut oMcoMytciw bj 
olcToo Brn. U I 91* ■» , , 

I nenmna. D B 1 SeModcra tjtsawwt tf nye^sk 
mtnmyriolt Bril V \ U*d lird w®. 4 » 

RiMNrau, b, and \ooci, P 
cwmed by fia*MTidi»t a chlklra J Am. >1- 

l Befiaac£hardtr ia d rfci a fa "2? 

E*iciKatmbercmk*a **1 da .■* 

PtchUomI Deulacbttnrd Wchaachr 5^ 

, AiLrocT \ O Oaticmytljti* bar lort TM 
MiCWilUa Oa, 954- ^ 

Idem UBUtimtatBffBMWQatroaTe**, <™f**i* 
of tma as drUimined by tbampesUc i»<tat«a 
An±. Soig 937 W J* 



friedbacher experimental collateral circulation of heart ioos 



Fig 4 This plate represents a case m \\hich the pen 
cardium was not removed As the opaque mass was being 
injected it could be seen to pass along the intercostal ar- 
tenes of both sides thence to the graft, pericardium, and 
some into the circumflex branch, A, of the left coronary 
artery 

lateral The former received its nounshment 
through the internal mammar}' artery and the 
latter through the intercostal arter}^ Having 
prepared the graft, the pencardium was 
opened, the epicardium and panetal pencar- 
dium roughened with a rasp, and the graft 
sutured tvith plain No oo catgut to the heart 
The pencardial sack was left open The chest 
wall vas then closed over artificially inflated 
lungs 

The animal was again operated upon at 4 
and 8 week mten^als when branches of the 
right and left coronary artenes, respective!} , 
were partialh obliterated by silver clips 

Approximate!} 4 veeks after this inter- 
ference with coronaiy circulation, the animal 
was sacnficed and the specimen vas injected 
with a radio-opaquc substance We endeav- 
ored to isolate the heart m such a manner that 



Fig 5 The photomicrograph show s the fibrosis betw een 
the graft and the myocardium A, skeletal muscle, B, 
area fibrosis, C, myocardium 


the mjection mass could not enter the coronar}' 
circulation except by way of the graft (Figs 
3 and 4) 

Bismuth oxychlonde and acacia were in- 
jected into the cannulas as illustrated in 
Figure 2 

Graft of omentum to the heart To illustrate 
this type of procedure the protocol of Dog 10 
follows The anesthesia used was the same as 
on previous experiments The omentum was 
brought into the chest cavity through an 
opening m the left side of the diaphragm and 
sutured to the heart as were the muscle grafts 
This operation was performed on September 
20, 1939 On September 27, 1939, a silver clip 
was placed on the descendmg ramus of the 
left coronaiy' artery At frequent mtervals 
electrocardiograms were made, as illustrated 
m Figure 6 

September 25, 1939 Normal sinus rhythm, rate 
125 Prominent Q wave m all leads and in leads II 
and III the 5 -wave are even more prominent 
5 Ti and S-Tiaxc practicalli iso electric S-T^ tends 
to slope downward, Ti is flat, Ti and T3 are diphasic, 
P-R, on, QRS, o 07 

October 16, 1939 Ventricular tachycardia fre- 
quently interrupted by auricular and ^l-F nodal 
beats The rate varies constantli but a\erages 220 
In leads II and III the QRS complexes are slightly 
widened, somewhat bizarre in shape and notched at 
the peak There is no demonstrable S-T segment as 
the downstrokc of the sharph inverted T-wave is 
practicaUv a continuation of the descending limb of 
the R complex QRS equals o 10 

October 27, 1939 Leads I and II onl\ Marked 
sinus arrhv thmia, rite 65 Pi iso-electric. P- con- 
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FZf. Za^ectfaa o/ Uaitqtii tod taeh. 

Seven! ipeaxl coodjtlom were noted In Uie 
poetraortem exunlntdon of the dogi uaed In 
ihete ttodiet TMien musde wts enfted to 
the beirt the fnft became quite ttiff lad the 
hetit tctkm wu not free although thi« a|>. 
pareoUj dtd not ixKon\Tnlcnce (be tnimaJ, 
Omental gnfu remained aoft and pliable 
leaving the heart to act ruorc uorroallv 

Microscopic atudic* of block* of Haaue re 
moved tboard aome degeneration of akdetal 
muBdc and in all cases an avascular 6brou* 
layer between graft and myocardium (Rg 5) 

Opaqoe matte* entered the coronarv tree 
on icN'eral occasioij» onh when the peri 
cardium wa* not remoi-ed The material 
reached the coronan artene* thnxigh the 
Dormall\ preteot but enlarged anastomotea 
between the pericardiophrenic branches of the 
Internal maminar> arten and the coronary 
arteries and throogh «m«ll anterior branches 
of the thoradc aorta whkh gii-e off branches 
to the lateral and posterior torfaco of the 
parietal pencardiom. These smaQ anterior 
tranches also anastomose freely with hron 
rblfl] phrenic intercostal and Internal mam 
raajy a/leriex 



(ks eostiat mlerkl mend Lbrccnouy omIi t bi> 
(omctkJ DroKto fish B bisn 


AmajtomffHs rf Irft vtUmal mamnary vitrj 
te CTvnary artfry Our first tmeriment* were 
two attempts to anastomose directl) the left 
iDlenia] mammary artery to the descending 
ramus of the Wt coronary artery Both of 
these procedores failed. The phototaicio- 
graph (Fig i) sherws the close pnudmlty of 
the two \TSsels hot there is do mmmrmtatinp 
between them. The walls are practically 
touching each other with only a tnull strip of 
endate between. The corooaiy artery A i* 
patent The internal mammary artery B 
contains a recent thrombos. W ilh the use of 
heparin and an unproved technique this type 
of anaatomosls ml^t be possible. 

Strinre cf iMdmosiaJ musdt tni wxrrfr to 
antaioT xvTjia ef tkt hfcri The aoeitbetls 
consisted 0/ Intratracheal ether orygeo bux 
tare and artifidal resplalion In these eipcii 
ment* two types of j^t* were used one with 
apedidemcidialajtd the other with the peifidc 
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sharply inverted Tt remains upright and notched 
at the peak Tt increased in amplitude and sharph 
peaked P-R, o 10, QRS, o 06 Characteristic of 
recent infarct 

December 15, 1939 Sinus arrhj thmia, rate 95 
Q naves again present in all leads 5 i and Si less 
prominent than on previous tracings S-Ti and S-Ti 
slightly depressed and convex downward S-Ti 
slightlj depressed Ti has turned upright but is of 
small amplitude T- and T, have turned upright 
P-K, o II, QRS, 006 Indicated marked improve- 
ment m coronan circulation Residuals of prev lous 
infarction practically disappeared 

On December 18, 1939, the animal was anesthe- 
tized and bled to exsanguination through the left 
carotid arterj This specimen was examined care- 
fullv both before and after it w as injected and cleared 
I irst India ink and then red cinnabar (in water) 
were injected into the central stump of the left com 
mon carotid arterj’ after the innominate arterv, the 
left subclavian arterj and the common iliac arteries 
were tied off 

There were firm adhesions of the omentum and 
parts of the pericardium to almost the entire ventral 
aspect of the ventricular portion of the heart There 
were manj' blood vascular anastomotic connections 
between omental, pericardial, and myocardial ves- 
sels These anastomoses were most numerous along 
the area normally supplied with blood along the 
branch of the left coronarj arterj and at the left 
basal region of the right v’entricle The anastomoses 
were large enough that the ink passed through the 
lumens of them but no evidence could be found that 
the cinnabar particles passed entirelv through the 
lumens of anj' of them to reach the mj’ocardial ves- 
sels The clip on the left coronarj' arterv w’as found 
near the base of the anterior branch of this arterv 
The clip had almost completelv occluded this arterv 

CONCLUSION 

Our experiments tend to show 
I The direct anastomosis of internal mam- 
marv arterj’ to the coronarj’ might be possible 


2 The omental graft lends itself best as a 
possible source of extracardiac blood supplj 
to the mj’ocardium The graft remains phable 
and the heart action is free 

3 Muscle grafts become quite firm, inter- 
fere with heart action and a laj er of fibrosis 
develops betw’een skeletal and mj’ocardial 
muscles 

4 The heart of the healthj’ dog withstands 
diminution of its normal blood supplj until 
it reaches the point of infarction and then re- 
covers as demonstrated bj’ the electrocardio- 
gram 

5 Vascular connections between the graft 
and the heart muscle can be demonstrated in 
microscopic dissections 

AddiDonal experiments are being carried 
out at the present time further to prove these 
contentions 

The wntcr wishes to acknowledge the assistance of Dr 
Chester M Kurtz who mterrupted the electrocardiograms, 
Dr P F Smndle who injected omental graft specimen and 
Dr Elmer Franscen who gave much time and effort in the 
early phases of this work 
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sharpl> inverted T~ remains upnght and notched 
at the peak Tj increased m amplitude and sharph 
peaked PR, 010, QRS, 006 Characteristic of 
recent infarct 

December 15, 1930 Sinus arrhjthmia, rate 95 
(?-\\a\cs again present in all leads S. and Si less 
prominent than on previous tracings S T\ and S-Ti 
slightlv depressed and convex downward 5 Tz 
slightlj depressed Ti has turned upright but is of 
small amplitude Tz and Tz have turned upright 
P-R, on, QRS, 006 Indicated marked improv’e- 
ment in coronarv circulation Residuals of previous 
infarction practicalh disappeared 

On December 18, 1939, the animal was anesthe- 
tized and bled to exsanguination through the left 
carotid arterj This specimen was examined care- 
fully both before and after it was injected and cleared 
First India ink and then red cinnabar (in water) 
were injected into the central stump of the left com- 
mon carotid artery after the innominate arterv, the 
left subclavian arterv and the common iliac arteries 
were tied off 

There were firm adhesions of the omentum and 
parts of the pericardium to almost the entire ventral 
aspect of the ventncular portion of the heart There 
were manv blood vascular anastomotic connections 
between omental, pericardial, and mvocardial ves- 
sels These anastomoses were most numerous along 
the area normallv supplied with blood along the 
branch of the left coronary arterv and at the left 
basal region of the right ventricle The anastomoses 
were large enough that the ink passed through the 
lumens of them but no evidence could be found that 
the cinnabar particles passed entirelv through the 
lumens of anv of them to reach the mvocardial ves- 
sels The clip on the left coronarv arterv was found 
near the base of the anterior branch of this arterv 
The clip had almost completeh occluded this arterv 

CONCLUSION 

Our expenmen ts tend to show 
I The direct anastomosis of internal mam- 
marv artery to the coronarv might be possible 


2 The omental graft lends itself best as a 
possible source of extracardiac blood supply 
to the mv'ocardium The graft remains pliable 
and the heart action is free 

3 Muscle grafts become quite firm, inter- 
fere wnth heart action and a lay er of fibrosis 
develops between skeletal and myocardial 
muscles 

4 The heart of the healthy dog withstands 
diminution of its normal blood supply until 
it reaches the point of infarction and then rc- 
coy^ers as demonstrated by the electrocardio- 
gram 

5 Vascular connections between the graft 
and the heart muscle can be demonstrated in 
microscopic dissections 

Additional expenments are being earned 
out at the present time further to prove these 
contentions 

The wntcr wishes to acknowledge the assistance of Dr 
Chester M KurU who interrupted the electrocardiograms 
Dr P F Swindle who injected omental graft specimen and 
Dr Elmer Franseen who gave much tunc and effort in the 
carlj phases of this work 
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PCRICARDIECTOAn FOR CHRONIC CONSTRICTIVE 
PERICARDITIS 

W H COLE. M D F K.CS FL P WEBER, ^LD .jvi R. U kFETON M D 
Chtcago, IlEocai 


T he fibroui ttwjc depoiitfd fai con 
itrictU-c pcncardlth resoIU from a 
prevloat Infection and produen 
t\'Ttiptom 3 as the corutnction of the 
heart borav*. The depoaJtion of constric 
tiN-e toaue ma\ lnvol\T the pericardium or 
cpicajdlum, but usualh ln\TiI\T* both in mefa 
a wa\ that the tiro la\-en are adherent. Anal 
\-iii of a larRc number of caaei, reported In the 
literature rrveali the fact that about jo per 
cent of them can be pnnrd to be tubercoloua 
In origin the otheri are iecoodar\ to an infec 
tJve proceaa, of whkh the re*plfator> group, 
e.g ^umta. U Important. It la agre^ bp 
moct authorities maltin g a itudv of lIk ditcaae 
that rheumitk fever U not a primar> factor 
The dbetse has been populariied on the am- 
tioent bv \ olhard and Schmtedea tod Id thb 
cotnitT) b\ rhnrchfll Wlijte Bech, asd oth- 
ers. The disease b rcadJh confused with dis- 
eases such as CDDgestU'e heart faQure hepatic 
orriioQs etc. even by tramed cardWoglils, 
as b suggested b> the fact that It is ^Ing 
rccogmxcd aiid treated In a reUtirelp small 
number of dinica. It b the chief purpose of 
thb piaper to attempt to point out the mani 
festations and laboraton procedures whldi 
ariil lead to a min imal amount of error in 
dbgnoms. 

CLIKICAI MAKITMTATIOXS 
Perbapa the earliest siTnptoras complamed 
of are weakness and d)-wmea. The d^-^oea, 
bowc^■ef fa usual!} noted onl} upon exertion 
not bang significant while the patient fa rest 
mg or lying down \s soon as these i^Tnptocns 
dc^T^op asdtes and edema of the extremities 
are rroted. UiualJv the asates precedes the 
edema of the cxtremttres bv te\Tral weeks or 
months. Loss of weight generally occurs, Iwt 
maj not be appreciated In actual weight fig 

Fna Ua DfTVtMU *1 S«WO UacbaiM. InnimtrW 
Obm* rjip W MfScn* 


ures because of the (hn-rlopcoent of ssdte> 
Tachj-cardia particulariv upon ctertka K 
fairiv constanL Fc\Tr u sbmt There mt\ 
be a compiaint of mild epigastric dfatrcM with 
anorexia. In the advannS rtsges of the dk- 
cesc slight anemia and a decrease m blood 
proteins, with a tendenej toward reversal, 
wfll be noted. 

Upon examination one of the most signlh- 
caot findings will be dOatatlon of the jugular 
veins, with or without pufaatiem. Hetrt 
sounds are faint but ranHv are manmin 
present. A porsdorical pube (thready In rol 
ume during uapirtlion) b filrlv coasfatenL 
The Wood pressure fa iow and the pofae pres- 
sure diminished Id addition to asdtes, fluid 
fa ufuallv encountered la the pieoial cavlt^ 
It was feature of the dbease srhkh Pick 
stressed when be origbalJy rq»rted obsein 
tKms OD the rvndrocne Rar^ wiD Broad 
bents sign be encountered unlm adbesrre 
pencanhtts fa slio present. Aunoilat fibrilb 
tion b octasjonall} encouDtered. Elertro- 
cardlogrtins usuaDv re%Tii low i-dtare Inirr 
fion or flattening of the T waiTs in leads one 
or two or both- In j or 3 patients, upon wbom 
blood TOlurae findings were made In BuiwcD 
and Blalock the i-olume was found to be 30 
to 45 per cent above normal Cardiac output, 
bow e iTT IS lower than average Clrroblioa 
time U delaved varying between jo and 60 
seconds — normal, 15 to jo. \cnous pressare 
fa consistenUy high ranging between 13 and 
35 centimetcri of water — normal fa 5 to la 
The bver fa enlarged particular^ in the ad- 
vanced fWOT ijid 13 Harrington and Baroes 
hai-e noted liver function testa will show defi 
nite Impairment of function Upon examln a 
tion the hesirt shows no cnbrgeiuent, and in 
fact frequenth is smaller than Dormal There 
ma\ be slight distortion of the Hoes of the 
cardiac shadow in lofar associeof thenonnal 
curves are straightened (Fig »a) \bout » 
006 
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Tig I Excision of the scar should be started over the left ventncle, and an attempt 
made to 6nd a plane betv een the scar and cardiac muscle All landmarl.s are usually 
obliterated, but the coronary vessels are illustrated by dotted lines to reveal their rel- 
ative location Injury to the coronary artery is dangerous but may be difficult to avoid, 
for occasionally it is buried in the scar Insert A shows the type of mcision, B, the area 
exposed and amount of sternum removed in the cases herein reported 

per cent of the patients with constnctive pen- pericarditis Although dj spnea is common m 
carditis have calcified plaques in the thickened congestive heart disease, it is not diminished 
pencardium and will be manifested in the upon rest and lymg down as markedly as it is 
x-ray film Fluoroscopic exammation usually m constnctive pencarditis Of more impor- 
reveals decrease in pulsation, particularly on tance also is the fact that ascites develops 
the right side This lack of pulsation will be early in constnctive pencarditis, usually pre- 
best demonstrated by kymographic roent- ceding the edema of the extremities, m con- 
genogram (Fig 3a) trast to its significance in congestive heart 

failure Flmd is frequently found m the pleu- 
DiAGNosis cavities The liver is usually enlarged Of 

Perhaps the disease most readily confused still greater importance m differentiation is 
with constnctive pencarditis is congestive the normal or shghtly decreased shadow of the 
heart failure Valvular diseases will rarely be heart With equal symptoms, the cardiac 
difficult to eliminate because of the presence shadow in congestive heart failure will be 
of murmurs, which are absent m constnctive enormously enlarged, whereas it is of normal 
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Fit ^ rij pK t u rt Ukn j SMaOu alUrot'ei* 
dee rcTcali Decm>] nqw Ol obtrtmtna of tb* stzufkt, 
ftird left bw i Vi 


tixe or lUghtl} smilin' In constrictive pert- 
drdldi. Althnigh dlstenoon of the jo^tir 
vdni, drvatlon of the nthoub presfure lod 
ddi) in arculatioo time mi\ be encountered 
in congestive beirt failure the> arc of diag 
□ostic importance m constrictive pericarditis 
because of tbclr frequencj The almost uni 
venal presence of a pararkoical pulse in con 
itnctlve pencanCtts will be hdpful In making 
the diagiwia. WTien cnloficatioQ b prese n t 


in the pericardliun the x rav cxammalnn 
alone wul male the diagnosis. 

OreiA-mX CXTVSIDEl tTTO'fS 

Id 1902 Brauer suggested removal of the 
ribs and costal caitlUges from the area o\er 
the heart This operation was performed for 
ooostnctivT peiicarditla, and thbougfa a high 
incidence in nuprovTtDent In siToptomi wai 
Doted in B turvei in Smith and LiggetU the 
operatioD is dcfijiitei) inferior to actual re- 
movil of the constneting fibrous tbne I\c 
are indebted to Defertne and Rehn for the 
devdoproent of the modern opentJon with 
removal of the cocstneting fibrous ttnoe. 

InasloD should be started iGghtlv to the 
left of the sternum it the IcN-el of the secood 
rib and curvrd toward the sternum and out 
lateiaSv as the level of the sixth and se^'eoth 
rfbs b approached Although local anesthesia 
mav be used it U the opinion of most men 
Including the present auttmra, makmg a stodv 
of the mscase that a general anesthetk u 
preferable. The fourth, fifth and sixth costal 
cartilages and ribs arc resected lubpeiicboo- 
drialh and subpcnosteaHy The btercostal 
muscles are cut twai from the sternum care 
bring used not to devHtalbe an) of the tbfcue 
because it b of great unportaoce in fiDmg op 
dead space when the wound b closed. The 
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Tig 3a Roentgen kyraogram of Case i, before opera Fig 3b A roentgen kymogram 3 months after operation 
tion bJote that pulsation is diminished on both borders of reveals fairly pronounced and seemingly normal pulsation 
the cardiac shadon on each cardiac border 


internal mammary artery and vein shotdd be 
bgated proximally and distally Although some 
surgeons (Heuer) do not believe partial re- 
section of the sternum is necessary, most, 
mcluding the present authors, are m favor of 
removmg the left half to facihtate exposure, 
particularly m excising the scar over the lat- 
eral surface of the right ventnde The reflec- 
tion of the left pleura is located and dissected 
outward along with adjacent tissue to allow 
exposure of the heart As soon as the heart is 
exposed, attempt should be made to identify 
the descendmg branch of the left coronary 
artery and the aunculoventncular groove 
Usually, however, aU landmarks will be ob- 
literated Worse than this, as Burwell and 
Blalock have demonstrated, the descendmg 
coronary artery itself, is frequently imbedded 
m the scar, as it was m one of our cases, and 
may be injured dunng evasion of the scar 
Churchill IS of the opmion that the scar should 
be carefully removed from the region of the 
aunculoventncular groove, but the authors 
wish to caution that this procedure must be 
done -with extreme care because of the thin- 
ness of the auncular wall at the junction 
Most authors, and we agree, do not believe 


it is necessary to remove the scar from the 
auncles, or the great vessels, unless the scar 
IS markedly more pronounced here than else- 
where The essential features consist of re- 
moval of the scar from the ventncles and from 
the apex The apex is usually densely ad- 
herent to the diaphragmatic surface, and it is 
exceedingly important that this be freed The 
exasion of the scar over the ventncles should 
be started on the left side because of the 
danger of dilatation of the nght ventricle if 
excision is started on the nght side Areas of 
calcification should be removed only if this 
can be done safely Occasionally, the calcified 
plaque will extend deep into the ventncular 
wall Removal might leave such a thin layer 
of muscle that perforation would develop 
Manipulation of the heart tends to produce 
arrhythima It is exceedmgly important, 
therefore, that if the rhythm of the heart be- 
comes disturbed, aU operative mampulation 
should be terminated until normal rhythm is 
regained, restitution to a normal rhythm 
rarely requires more than a mmute or two 
Dunng the process of evasion of the scar a 
flap of fibrous tissue should be left attached 
to the heart so that it might be inserted firmly 
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aijiinit »n\ hicwllng point wtcther U be per 
foratloo of tie \'cntiWe or bcUkm tbrwijh 
tie descending braocfa of tic left coronaij 
arterv The ImpcrrUnce of this preaution 
Tri» appreciated in Case r reported berkn 
when a fwidcn^ aerere bemoirttge devdoped 
dunng eidsion of the *car over the left ven 
tridc ReccKTV'al of the t nr tbould be as coot 
pletc as possible but should not be extended 
laterally be>-ond the limits of good exposure 
because of daj^r of hanonhage ■wbJdi could 
not be cootroffisl with Inadequate exposure 
If the pJcural cavit) on dtber stde is entered, 
the hole shcmld be obliterated immedlatelv 
and ft suture taken to doae ft- Raiely irin lha 
jeopardise the patient i condition to any sg 
Di&cant degree. 

The dead qiace created bv ciciuoa of the 
ribs is Bealed up u wrh as possible with the 
pectoral and Intercostal musdes. A sman 
rubber drain should alwajT be left ui the 
WcrloT or snpetter part ot the wound to pre 
vrnt accuznuIttioQ of fluid 

One of the most important coasuleratiooa 
in postnperadiT care is Qj)'gm therapy which 
may be administered bi a tent, mask, or nasal 
tuba Elevation of the hark rest of the bed 
vUI add to the comfort of the paaent Intra 
venous fluids should be gtven with cauDoo 
becaosc of the »e^•cre, sudden itrah thrown 
on the heart incident to the < 3 p«atfvc ptoce- 
dnre. The authors are of the optnlon bow 
ever that a small tranafusion In additloa to 
500 to 700 cubic centimeters of glucose given 

TABLE L — X'CNOUB PaESSTOlE, CIRCOLATTNO 
THUE and %TrAL capacity case 



slowly la safe and e%-en advmble. Fluids 
and food arc admlmstcred as tolerated. DW 
tails jDft\ be used b the presence of flWlb- 
Uoo but we do art fai-or Its administratioo 
for tachicanlia alone. 

Casx IL P \a hjt kbom 5 

years oi S|r, «m admitted t the nUa£+* Rewrfi 
and EihJCalkwti Hospital, tp, gyS, etsa- 

pklaisf oi bdopilfui sveBma sod eskacsi rrpnp 
etertlon. EMte«n moctfti before adaiMoo be ted 
an acute aihaeat witi (e%eT retiHiIiied dhij, 
pharvn^tia, nd albumlmiria fcdloved In few 
aeeka by epigastric diUiesa aod fewenlned 
edema Progreadre araksess was nfor coo- 
pfalot. ^bdoeolaal mnce&tcds u pefosiDed kt 
oal limes d nsf im laM lew mcntiis bdore ad 
■nlasloo to thh bospitaL At th* time of 
t this bapital, boomiflsl dlstentloa— asdtei~ n 
sui&cleQt t cftose dbcomlon, b«t there as ao 
onhopata 

TIm tempers tUTC u Bcaiasl, th pobe soaQ si:d 
9j to os per nln te. The bb^ p eea sare t* 6 
avstoOc siwJ go dlastoJJc N cerrfcal rtini re 
rtsfble The fungs ere resonant and (m fm 
rtJes The pec Impulse as within the Bwd- 
dasksls hne and ihm aai iCgbt retactioo tthe 
I tenpaCB danftf f> stole. Thechjtha u rcgoJi 
TheLm aas bis and not l^da it ertesded ahovt 
i ceotimetert bekra the ctmaJ rmrgln The aplca 
via CM palpabte. The nwtk umalyik, bknd 
CQosu, seiokify showed ncn&al finch es. The 
tcroin protons atre ilboenin je floboua jt] 
glams pa tent, Fboreacc ^ raminatlcia demos- 
stiated rmrKted motion of the heart except at the 
t>cL The Eeeier chest fihs iboaed small heart, 
the n|ht and left borders bdnx straight, thos 
I a edge shape. A roestattATBOgTam confirmed 
the Byoctactnic hudlDp. u>e tcsoqs preware as 

ceBtlnietcri, the decholin ciroilatioci time j 5 
srcDoda, and the ether lime 6 seconds. Abdota- 
p^nreotait jid^d 6.S Uten oi strew cnloml 
floid which ctsntained 4 37 grems per cent of tcesl 
peolrin bacterloiogiau examinstko— locladinc 
guioea p(g fawcalatioci— ta aegathr. The SJaatwi 
test mj g cobsc ccUlmetw oi cid ttberciDB 

iTn/nTn gare a stron^J poaltiTe reaction hh 

ceatial necToak. The «ectrocatdk*rani shoaed k* 

QRS the fir« lead and umrtnfT res lo the 
Ihreti stanikrd leads The Tt was krw K cfiagiwafa 
oi coMtricrire pexva j i i rds was eaadt. 

Perkaxclwl resectioc was periociDed Octo te t 

ftsB The peritxedliim was dberent ereiywbm t 
the heart. Vrat cUmIoqs over the auricles were filmr 

and rctdjfc hroken ?«o taodroaris acre rfs&le be- 
eaosc of ti>e dense acar The pet as * 

the dkptiagm In directing throogh tlus scar w 
opened fat cyitk cavity cootaMng abw w 
onne* of brownish fiuM Ith fibrinom materW I It 
The pencardfinii as so dherent t w ■'•r' 
muscle that t coold be removed cnly or sharp 
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Fig 4a Roentgenogram of chest of the patient in Case 
2 Note that the heart shadow is of a relatiiely normal 
size 

dissection Dunng the process of cleaning the left 
ventncle a severe hemorrhage was encountered A 
flap of fibrous tissue was rapidl) inserted against 
this point, and tn o sutures w ere applied This con- 
trolled the hemorrhage We removed the scar as 
far laterallv on each side as was deemed safe and 
freed the apex from the diaphragm The wound was 
then closed, interrupted catgut was used and a dram 
was inserted at one point The postoperative course 
was without complications except for a moderate 
nsein temperature— 101 to io3°F —and the develop 
ment of a left pleural effusion Thoracentesis 7 days 
after operation yielded 1200 cubic centimeters of 
fluid which contained a few polymorphonuclcars, but 
no organisms were recovered Later a thoracentesis 
was repeated Abdominal paracentesis was never 
necessary after the operation Roentgen-kymo- 
gram taken 2 months after the operation showed 
good movement of the ventncular borders Chest 
films taken at intervals dunng the year follownng 
operation demonstrated a gradual development of a 
normal curvature of the ventncular borders and an 
increase in the heart size toward normal Sympto- 
matic improvement continued for at least a year 
after operation This was demonstrated both in 
increased exercise tolerance and in a gradual drop 
in the venous pressure Table I gives the values for 
venous pressure, circulation time, and vital capacity 
An electrocardiogram taken years after opera 
tion showed better amphtude, but T2 and T3 still 
were deeply inverted When last seen 2 years after 
operation he was working full time, and claimed that 
normal strength and physical reserve had returned 
Case 2 EG, No 70,765, of Dutch descent, 
age S3 years, was admitted to Illinois Research 
Hospital, on February 29, 1940 His symptoms 



Fig 4b Cases, no operation, few small cavities contain 
ing turbid fluid weldmg tubercle bacilli on smear found 
within pencardial sac at autopsy 


were first noted in September, 1936, at which time 
he complained of djspnca on exertion Soon he was 
unable to walk more than a block without marked 
fatigue and dyspnea, this was followed bv edema of 
the ankles, but ascites did not develop until 2 
months later With bed rest the ankle edema sub- 
sided, but the ascites did not, he remained an in 
valid henceforth, being unable to be out of bed 
except for short intervals Abdominal paracentesis 
was performed on several occasions by outside 
physicians before entry to the Illinois Research 
Hospital His past history was not significant He 
had not had rheumatic fever, nor any known tuber- 
culous lesion 

On examination it was noted that there was no 
fever, the pulse was go and its volume became small 
with inspiration— paradoxical pulse There was no 
dyspnea at bed rest but slight exertion caused 
marked dyspnea There were cyanosis and a slight 
icteric tint The abdomen was protuberant The 
blood pressure was 104 systolic, 72 diastolic, when 
supine, standing it was 104 systolic and 84 diastolic 
There were very prominent, distended, pulsating 
cervical veins The veins over the lateral thorax and 
arms were also distended and prormnent Except 
for flaring of the costal margins and elevation of the 
diaphragm the lungs were normal Cardiac dullness 
was found 2 o centimeters to the right of the para- 
sternal line and to the midclavicular line on the left 
The apex beat could not be made out The tones 
were normal but slightly decreased in intensity, 
there were no murmurs Asates was present, the 
bver was palpable three finger breadths below the 
costal margin, and it was firm and not tender The 
spleen was not palpable Moderate ankle edema 
was present There was no clubbing of the nails 
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The iiriae noniMl, the blood CDouloed j 5 
fr»oti per cent bemofioWn red blood ctUi, 

000 bloodceUi 7 00. WiMeraMim odKab 

tert* fire nejatlTe rcmctkau 'll* *mim erh nrntn 
tbe^obub 4.69, the l«entt i dex Hie 
TTOoe* pretoare el the anteaiNuJ rein eai more 
then JO ceotiiattcrt. The dethoGn drakUnf lime 
w»a p) teoTod* end ti ether time 3 wcondi The 
viul cipaatv 600 cubec ornUiocteT*, After 
remirr*! of A Tter of eedtlc fbid yIuI « 
p*dtr »*i »6oo cubk centlmcten. The tubemitm 
tert— o. c-on of old tubercolm 0,000 — n ca 

erea of redoem and iSfht laduntloo 4 cnamcteri 
cratt. The dertrocajdrofram boirrf the QRS 
vet to be krw and iloired and the T arr» low 
and dlpharir In tbe tandard leada The QRS 4 ai 
•Iiurra, T4 krw and dipbaarc The metff clM«t 
film th^ ed normal heart die a rtnl^ rl^ hrart 
border an antiaoal amfifaratkci of the left, and 
evidence* of plevral fibroab. Fhuroacopy thowrd 
United dmvchmsU RneatgeB-LTmofTapar hoard 
decreaaed t abtent moremait 01 tbe n^t ventnclr 
good BKJvemmt In the upper porttoo « the Irfl ven 
Uide, hnt rtitj>cted mo ve ui eait t the apex. 

Peikan&al reaectUQ au done on ^(arl± 7 94a. 
ExpoHtre of th heart revealed all land maria goc^ 
Tbe aoridei were coormcFiafY d amended- Tbe tcd- 
trides were iqnened dpvn to titan not much 
larger than lemon bj the desae tear tisne. The 
abhn of the thJekeoed pericanfium ati atartrd 
over an area a hkb ppeared Co be the left vsitikfe. 
Farther dtsecuoa 01 tor tm ata caoied t tbe 
lateral border on a cb ode. The cardia moadraa 
■o cranou and ppeared to (ruble that a vert 
mncK ditoouaged at t tbe ontrome. Neftba did 
tb heart bulge 021 thmafh the opening b tbe aca 
Uune a* much ax we eipeaed Tbe oond wax 
ckiaed a th dik, a thoot diainage. hcaLmnlttioa <J 
fluid the foUoabg da^ made t neceaaarx foe oi to 
IcMTt drab b e t wee n aotne mture* 

Papeut aas xoit to the ward and giren oi>feo 
thenpT Cocditloo reotabed oschanged for •ereral 
daja, but X week* after c^jciatlcai, be derekiped 
bexetaed tlgn* of cardiac decompenaatKn and oled 
day* later a th esacerbatioo ca hi* irmptooti. 
C*rc j. B I\ Js 6S $19 male acea &4 yean, 
«a* dmitted to the TinnnM Roearcb and Ednca 
tional Hoapital, September 7 939 He had been 

oomparatlTtiy ati oatU llay 939. when he 
noti^ fatifu and weaineca, aMooated with 
cough, hwh at* occaiioDtOy prod ctive of lena 
(nma yeBow (putnm hiimia became marked and 
be tapnHy loet 45 pound* m aeaght In Jtm be de 
relopeil dyspcea, aaatea. and edana of the Irn 
IVjtb tocreaung aadte* ne devdoped pain In tl 
upper bdosen Tbe blood preiatiTe wa* vttoUc 
and 90 diaatiJK tbe puhe 90, and the temperatore 
nocniaJ There a* pfeorii cffojion 00 the nj^ 
and crepitant rile* at tic left bate poaterloci The 
heart border* aov foood thin normal h i ri i ta . 
There aere no miinmiii ilodeiat a»dte^ a* 
preaent. A ma** beUered t be tbe U "er eat ended t 


the nmfaOien*, It wa*ftrm and tender niUagtiJci** 
aa* present at the ankle*. Roentgen exananatkei 
of the cheat alter thoracenieii* abcpaed tvldeocn cf 
polmoaary ccaieaUoQ and aoiM fluid b the 
pletuml (pace. Th tram verae thoradc diameter ti 
ia6 centhseten and the Urgett tfanmrie cardkc 
diameter aa* 4.3 centlmetm, Tbe ipedbe ftini 
id tbe pfnjral fluid o the peotefn cnotlrri 

griun* per cent- Smear* acre negatire. TV 
cuitnre (d thi plcmal fluid aa* nefiUTe guinea m 
inoculatfon au negative. Tbe tuhercahn ten awng 
ton. of I xcoold tuberraJin iritT*ni t«rwT.w ij- 
waapoaillTe Tb* rtooci* fjrt*M re taken 00 October 
». 039 fi ■B va] erf 30 centlmetei*. Deebohn 
arcnlatHo dm wa* -(leccaid* tberthertme H 
4.6 •ecood* UnnaJ)*!* bowed (race of ilbuiain 
and ocxadooal pQ* ceO. The benwflobm wt* 16 5 
naaa per cent the red bk^ reth, j Kc eoa while 
Eiood cell*, 6 750 Tbe UafMfmann and KaVi tot 
aere cgalJvn. Tbe •erum albonils axjdpcrceat 
and the globehn 8 per cent. The let era* livdea 
omaL The efectroeardlopam ihoaed low QRS 
conplcictand lowdiphajic T vn la tb ktiomrd 

B<cac*e erf the patisit age, tha puhnomry coo- 
geathm, and laltun erf flnoeoKopw: examinatxia t 
rrreal rcotrlciJOD erf cardiac auvamest*, diag>o<h 
of ardk decMnpenaatioo du to mvocxrdMl m- 
nffiraencyaenfidajy ( artemadercwii tficcepted 
m pre fq met 1 i r av i lrti-tum porti-wnfitU 

Pe toi B p etaauoc p rogr u a e d Rapated thoneen- 
teaftaiMi bdominaJ paraemtm* ere tuau ry 1 
the CDune of the diteaae painful ma** devdeped la 
tlw right io rr quadtapu Death occomd cd 
F thraary , 940. 

K lopfj *no« ed fins cartilaglnoiit periordiau 
reaching tfalckne** erf mflUmetei* and imcpar 
Uy fuied to tto rplcardhim. The icantd eeriw 
dram cootalned loveral uruD cnfkctioD* oi arfRt 
Ihod Smear* orf tbt* fluid ahoaed umerooi add 
I**! argankm* ahkh on cuhore ere locnd to he 
tubercle The ooter *urface of the perlcai 

dram wax imootb The ccrooarr artadc* ere 
patent ibrougbout but coetalnea an occarfcnal 
iberomatnQ* Vpoalt There wax al»o tnhercuk^ 
perltomtix rtb the omentnm formed Into thid- 
arm— the Upper The mail In the 

right lower quadrant ix ompoaed erf tcvtnl ad- 
hooit orf bowel Tboe a* mihao tibc 
cnloala of the Hver kidney »frfeen, adrenal*, rrtro- 
perltnoeal ode*, and bmp Frocu the anUpxy 
bndlan I wax erldent that tV t berculoax pen 
audhk wa* orf much lo ngef thuaUxi than tb* 
tuberenioas perltcenCi*. 


nrpnaTAWT POWTS IK DIA0K05I5 
AKD THEATUEirE 

B«± hai »ticiied tbe phyncdo^ical concept 
that the heart in cocatricrive pencardith a a 
heart nndrr compresnoiL It 1 * a amall one 
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impnsoned by the constnctmg adhesions Its 
embarrassment is caused by an mabdity to 
hold m diastole suffiaent blood to mamtam 
an adequate artenal circulation Hence the 
cardiac output (Heuer and Stewart) of neces- 
sity falls and under exertion the heart rate 
increases as a compensatory adjustment 
When the output falls excessively, there is a 
discrepancy between the blood volume and 
the vascular bed The vasomotor center be- 
comes unable to reduce the artenal bed 
correspondingly and the blood pressure falls 
The circulation is inadequate and it can be 
readily appreciated that these patients will 
first complain of indefinite symptoms, as easy 
fatigability, slight dyspnea after exertion, and 
later, more and more senous limitation of 
activity When they are examined at this 
stage the heart borders are normal both on 
physical and fluoroscopic examination Usu- 
ally no murmurs are heard, and the circulatory 
inadequacy is attnbuted to myocardial weak- 
ness with a loss of cardiac reserve The pa- 
tient IS considered to have a decompensation 
which produces symptoms but, as yet, no 
signs 

As the condition progresses and the com- 
pression becomes more severe, the blood piles 
up in the vena cava, and gradually backs into 
the flner systemic venous radicles The venous 
pressure in the vena cava which normally is 
negative, becomes positive, and continues to 
nse until it exceeds the limitmg pressure ex- 
erted on the relaxmg auncle WTien it is m 
excess of the intrapencardial pressure the 
blood flows m to fill the auncles The height 
of the venous pressure gives one an mdex of 
the severity of the cardiac compression The 
anticubital venous pressures m the 3 cases 
were, respectively, 26, 30, and 30 cubic cen- 
timeters of salt solution With the mcreasmg 
venous pressure the blood accumulates m the 
first available reservoir All the systemic 
veins have valves and these combmed with 
the pumpmg effects of muscular action tend 
to keep the blood flowmg towards the heart 
The hepatic vems are without valves and the 
hver IS readily distensible so it first receives 
the extra blood The hver then becomes con- 
gested, large, tender, and estabhshes a portal 
decompensation With long contmued con- 


gestion hver damage occurs, producmg vary- 
ing pathological pictures, rangmg from fatty 
livers through fibrosis to cirrhosis It is inter- 
estmg that the spleen is not usually palpable 
When the patient is seen at this stage of the 
disease he presents a normal sized heart with- 
out murmurs, prominent veins, ascites, and a 
large liver After paracentesis, the spleen is 
still not palpable A plate of the chest shows 
no evidence of pulmonary congestion The 
abdominal findings are so striking that the 
distention of the vems, unless marked, is 
overlooked Even if the patient complains of 
dyspnea this also is easily attnbuted to a 
lowering of the xntal capaaty by upward pres- 
sure from the distended abdomen Hence the 
ascites now stands out as the promment 
symptom demanding explanation If the pa- 
tient IS middle aged, the diagnosis of cirrhosis 
becomes probable The liver function tests, 
however, do not indicate as much damage as 
would be expected in a frank arrhosis The 
spleen also is not palpable Hence, carcino- 
matosis with fluid formation and tuberculous 
pentonitis will be considered The ascitic 
fluid will have a lower protem content than 
would be expected m these conditions and the 
chnical course will have been too protracted 
to render the diagnosis of carcmomatosis ten- 
able A tuberculous pentonitis is eliminated 
with much more difficulty In fact, it existed 
m Case 3 along with a tuberculous pencardi- 
tis At this pomt the patient is re-exairuned 
carefully The prominent vems are agam 
noted, a venous pressure readmg is taken 
This IS mcreased and nses still higher when 
pressure is exerted over the hver The correct 
diagnosis is now possible, and should be made 
As the condition progresses there is added 
to the picture a generalized edema beginning 
m the feet extendmg later to the arms, face, 
and body This represents a more advanced 
stage of venous stasis The blood volume wdl 
be increased The circulation time wiU be 
prolonged Since these findmgs are present m 
all cases of congestive heart failure, the sig- 
nificance of an mcreased venous pressure is 
lost The diagnosis still should be made at 
this stage Cardiac decompensation does 
exist The pomt at issue is the cause of the 
decompensation If the patient had a rheu- 
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mitJc vilniHtfa or trteriosderotJC be*rt di*- 
e»ie with mj-ocirdi*! dunigt, one wodd 
eipect to find a heart fomnrhat larger than 
Donnil and a long vhlch them pasdv-e con- 
gestim. This paarive conratwa would be 
roTaled b} tranutoiy attai of blood ringed 
eipectora^n and by an i ray pJate rrvealma 
pnlTDOrtaTy congeal!^ In cowtrtetive peif 
cardibs blo^ does not get Into the heart 
and the quantity which does get into the 
aunde Is readily pumped Into the arterial 
circulation Tb« 1* therefore, no oppoitu 
nlty for blood to accumulate in the hmg On 
the other hand a dear lung h not compatlUe 
with a diagnoiis of congestive heart failure, 
left \-entrlcular failure or a rheumatic valvu- 
litis. 

When a pleural effosioQ appears the diag 
Dosa becoem Increaangly difficult One noi? 
has the complete picture of congestfre faflore. 
The pJeural effoslm it atlO to be attributed to 
•>’vti^c >‘eaoas coogestion of the parietal 
pleura. However it eocroachet oo tne long 
to SQch an extent that evidences of potmonaiy 
coQgestloQ appear aecoodarOy The history 
of the appearance of aadtes pnor to the frank 
decompennrion and the findmgi of a anaU 
heart without morrsuis ihouid point to the 
per dla grtcwia A cardiac ardk^dt also can 
eliminated by the absence of a mitral 
stenocU. 

If the comprta^cm of the heart la prodoced 
by a combinatian of conatrictlve adheakna 
and fluid, then the heart die wiU be mcieased. 
Thia win add to the diagnostic dlfficultlea, bat 
\t wfQ not make them Inaupexable 

In I of the cases herein reported the coo 
stnctlve pericarditis waa definitely aecondary 
to tuberoilosia- In the i othera, both of whkn 
were operated upon, a strcmgly positive tuber 
i-ijHn test waa obtained. However mlcro- 
fcoplcal of the scar tliaae re 

vealcd oo evidence of toberculosl*. 

Of the a pabenta operated upon i died. 
He forvived the operadon, bat showed only 
miTr? improvement, and died aeveral weeka 
later witn lymptrma t>-pical of cardiac ftlhiTe. 
Uiifortanatd> autopty waa not obtained. 
This patient waa S 3 old and had had 
an’cre symptoms for about 4 yearn. In going 
over the pabenta reported In the Utefmtnrc 


the poor reaulti, particnlariv as related to 
mortality were mneh more common b eideih 
patjenta. In fact, very few who were operated 
upoo were aa old aa thli patient. It seems 
obvloui that coniideraljc irreparable myo- 
cardial damage ensted in this patient. As a 
matter of fact, the heart moadc as uncovered 
by cioskm of the scar waa n cyaootk tad 
friable that we considered It ahriat necrotic 
and feared ipontaneoaa perforation. Heart 
mnade which waa aa unhealthy u this oh- 
viousiy could not regain much of Its original 
fuDctioo We arc, tWcforc atronaiy of the 
opinion that the mortally rate wS^ mudi 
lower h >'ocng people wJjoae cardiac musde 
fa more apt to he reasonably well pteae n ed. 
It fa even poanble that patients past the age 
of 50 ahouJd be operatrf upon only if they 
appesb to be Ttaaonahly good operative risks. 

Obaervationa on vibd capacity might be 
important in determining pr o gu oae a as fu ts 
fatalltv following operabon is conc er Dcd For 
ftiimpk, the vi^ opacity of patient in Case 
a who died aeveral weeks after operaikm *15 
1600 b^ore ahdomioaJ parana terns, and tto 
after paiacesteals cootrasted to a vital ca 
padty of 4600 m Case i In vhkh reeovety 
following operatkui waa tatiifaclory 

The authora wish to i“rTiphjiri»e partloilariy 
that recovery may take place lor at least a 
year following operation. For eample, In 
Ca» 1 patient snowed hnpTovemrnt lot at 
least a year following the date of operatioa. 
In (act, at the end of i year his sticiigth 
bad not completely retunsed to nocmal al 
though he was reUb\Tiy free from lymptoms. 
When last seen, whkh was almost eiactly s 
yean after operation, he stated that his 
strc 33 gth had entirely returned, that be was 
free freon lymptoma, and working daily run- 
ning a praa. 

fUlDTAJlY 

Undoubtedly Innumerable cases of coo 
■trictive peri carditis are en o oeouslT diagooaed 
IS congestive heart falhne, hepatic dnioifa. 
etru, beeanae of the similarity of svmptrvns to 
those of conatnetivo pcrictitiltfa. It is tas 
tioalariy important that this error be a>'olded 
becaoae sufficient operative reports are now 
available to «wrih]t^ the fact that allboogti 
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tlic mortalit\ nlc is liipli, the results other- 
wise are excellent Perhaps the first s\nip- 
tom of consinctne pericarditis is weakne-'S, 
followed soon da «pin-a upon exertion Of 
great diagnostic sigiuficincc is Uie fact that 
in this di'^ease the d\ epnea is not present w hilc 
the patient is inactnc and that ascites pre- 
cedes edema of tlic extremities Distended 
neck Min': high xenons pre-sure, p iradoxical 
pulse, and *:niall cardiac shadow constitute 
important exidcncc for the diagnosis 
Since conscnatixe treatment of the disease 
IS hopeless, operation should be performed 
carix , before mxocardial damage due to com- 
pression, etc , IS irreparable Results are much 
better in xoung pexiplc, xerx few patients m 
late adult life surxixe the operation Results 
max not be immediate, as emphasi 7 ed bx the 
fact that m one of our patients strength was 
still subnormal 1 x ear lollowang operation but 
2 xears after operation he felt perfectlx nor- 
mal and was xeorking dailx running a press 
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EXTENSIVE CUTANEOUS BURNS 
With Speoil Reference to the Blood Chemical Change* 


ROBERT ^tA\•0 TE>JER\ 

T he hfatoncal -beeiground of boms 
ha* been adequately covered b inao> 
nrcvkroi publkatlons and need not 
DC repeat^ however one quototbo 
from the older htcrature seem* pertinent 

Froa the twt creat variety ol pplkariona >o 
Urocfl/ recomtaended by the fim cbaacten 
obiaaed iodcrldual would be at t kM oq wbat t 
dettrnlae. I pteancae one of tbe great caiaa of 
CTTO b the awgimig t varioui ppUcatlona tbe cure 
of borm, aooe of hkb n doabt ouJdbavc 
got inQ a tfao«t airr andperbapa noebamoertbaa 
a tb tboae which were oaod. Thu ndatako fre 
qaentir bappeoi from good oMdrei, and by the 
beat 1 tntlccped people lor il we ba aeen penoa 
recover (rom any eomphlat dortag tbe sae ^ any 
pajtlcDkr mca,rtt, we eatanOy ndi ben 

odaledeett hare anaen from that caoae altbongb 
opoo fffTtber InveadgatkeL It may be Coond to bavo 
bra Inadegoate. 

Thus, b 1797 Erhrard Kendah lUptu B itJ 
his opbicQ of the coateiaponry bvemfstiem 
and treatmoit of bum*, to the put to )rean 
many difierent kxal ^jpUc&Uotii have been 
recommended Ukewbe many tbeone* have 
been pr etented to crpUin the cauie of the 
f\Ttemic mamfcsUtiont teen b burned p« 
Oenta. 

No attempt has been made m thb stady to 
es'alute the varwot local appUcaticna. The 
feeliDf b this dbK hu been that cfeanlbeta 
It the most impo rtant factor b the local care 
of the burned area. The patients to be pre 
tented b thlt itQdv were given adequate d<«et 
cjf motphuie on admttrion then, when com 
fortible and if the general cooditioa per 
mhted, the burned areas were washed with 
gauxe sponges, aoap and water whOe d6 
bridemoit wat earned out at the tame time. 
Most bum* acept those of the face and hand* 
were c£)%Tred with dtber a tannic add lOver 
nitrate Cj) etebar or a gentian violet ifliiTr 
nitrate (5) etdur Blair jelly wa* api^icd to 

Tnm ttr riifitu Owf y With CamraU C6Bm> 
of MidoH. DmhC Ucticn 


MD New \otk New\(rt 

bum* of the face and h*nd« immediately after 
dcanbg and after 48 hour*, continuous b 
U ae toax* wem appU^ 

Underhill ahd ra anodate* (*7) have ibown 
that immeihatdy after Bcvcre bum* pnmiij 
•hock may dcvciap u the mult of piab and 
fngfat they also strcMed the ImponaiKt of 
hemocoQcentration renltbg from plasma lots 
bto the burned area, malrlv during the fint 
i4honii(33 >3 14,36 37) Aldnch ha* em- 
phaxuxd the r^e that absorption of hoctcrbl 
toibs from an infected bon^ area mav play 
b produang syUemic change*. The time re- 
lat*oa*hip between these thrw factor* may be 
dbgramnxatioJly represented a* shown in 
Hgm 1 Whh adequate thenm these fat 
tors may be prevented or coDtroUed but even 
ao the bun^ patient may stlU develop a 
syndrome chanderlsed by lowered blm 
presKure, tachycardia, b^perpyTesi, aooreda, 
malalsr, baeasmg kratuae, and kter b 
severe case*, dditium, coma, and death. Thh 
condItloD which usuaUv makes Its appearance 
*4 to 7> hour* after tM bum b ujtiaDy re- 
ferred to a* the toxemia of buma, or more 
prderable— the toxic stage of buini. The 
etiolog) of this ayndrotne ha* been the subject 
of tnuiA ttudy dBcusdoo and the recent 
trend of bterest b this respect ha* been b the 
fidd of blood electrolytes. 

UBdeihillln 1933 (34) pointed out a dctieatc 
m lenim dilonde* following aeveie buna. In 
19*6 Davidaoa (7) confirmed thk and nude 
a i»te of a chloride retenthm which he coo- 
duded mast he m the tiarae*. One year later 
PavidtOQ (8) reported a itodv of serum pco- 
tems b which he found a slight decrease over 
a period of day* after the bum, though fre- 
quently an boeaie wa* noted in the presence 
of hemocoDcentratkni. Woner Rowiette,and 
Ktm«n , b 1936 tmphatittd the fad 
Ixige amoimti of parenteral *albe idutiDO 
irequentiy carrie* the leium proton to an 
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edema level All of these findings have since 
been confirmed by several groups of investi- 
gators (9, 14, 25), however, verj^ few studies 
have been made on the effect of severe bums 
on potassium Wilson (32) found a consistent, 
marked decrease in the serum sodium level 
corresponding with the general condition of 
the patient, treatment with desoxycorti- 
costerone acetate tended to elevate the serum 
sodium with a coincident clinical improvement 
in the patient Wilson also noted elevations 
of the serum potassium Scudder (19) has 
presented a study of plasma'^olassFum in 6 
cases of severe burn in which he found eleva- 
tions similar to those he had found in other 
forms of shock, he employed eschatm* in the 
treatment of these cases Keeley, Gibson, and 
Pyoan earned out blood electrolyte studies on 
7 dogs after expenmental burmng but found 
no increase in the serum potassium This 
finding may possibly be explained on the fact 
that the potassium in the dog’s red cells is 
very nearly the same as in the serum, thus, 
less potassium would be liberated after cell 
damage and intravascular hemolysis 

If one considers the known pathological 
physiology which follou s severe burns, an ele- 
vation of plasma potassium would be pre- 
dicted for several reasons (a) the tissue au- 
tolysis, which follows death of cells after burn- 
ing, necessarily sets free the intracellular po- 
tassium, (b) hemolysis of the red cells within 
the vessels of the burned area likewnse liber- 
ates potassium, (c) in the presence of a low- 

‘LschaUn — adrenal cortical hormone manufactured bj Parke Daw 
and Company 



hours AFTtR BURN 

Fig I Show ing the chronological relationship betw cen 
primary shock, hemoconcentrition, and systemic mam 
festaUons of infection (Modified from Gunn and Hillsman) 

ered blood pressure renal excretion is dimin- 
ished, thus hindenng the elimination of excess 
potassium, (d) the renal damage which oc- 
casionally follows severe bums would have a 
similar effect, (e) liver damage frequently 
occurs, and this may interfere with the hepatic 
storage of excess potassium, and finally, (f) 
adrenal degeneration, infarction, and hemor- 
rhage have all been desenbed as occasional 
findings at autopsy, and in such cases sodium 
and potassium metabolism would certainly be 
effected 

It IS the purpose of this study to evaluate 
the r6le of blood electrolyte changes, espe- 
cially potassium, in the production of the 
sjTnptoms of the toxic stage of bums 

METHOD OF STUDY 

Eight cases of severe bum entenng the De- 
troit Receiving Hospital were selected for 
study There were 2 females and 6 males in 
this group, and the ages ranged from 8 to 51 
years The causes of injury were house fire, 
clothmg on fire, and gas explosion The 


T\BLE I— POSTMORTEM FINDINGS IN THE 3 1 ATAL C VSES STUDIED 



l.unj:4 Lxtcn«nc bronchopneumonia Sr\’cre hyperemia Moderate hj'pcremia 

E\ idcncc of chrome conpc^tion 


ifeart Normal Normal Coronar> arteno^ero^i’^ Grade I 

Normal m>0C3rdmm 

Ca'lro inttMinal tract Normal Mild terminal difTu c hemor Normal 

rhafne rastnlis 

I-J\cr Occa. (anal arca^ of mild focal Mild parench>matou5 Occasional \erj 'mail area'' of 

necro'ls Grade I arrhmis dtstneralion mikl focal nccro"! 

KIdnej-' Normal Moderate h>-peremia Moderate h>7>ertmia Mild loiic 

nephro'K 

‘'plcnomcRiK (970 fou' ) Se\‘eTc h\T>ertmia v.uh small Moderate hNpcrirrua 

Pnmaiy splenic f»bro*is area-v of hcmorrhajrc 

Adrenal plands V cr> oca lonal area, of local Enlarcrd ft llm<s) Clmjd\ 

necTO') vwclhnc of cortia! cell 


Normal 
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depth of bum lo each caae was du^ooted as deoce that the toscitafe was preseot Is bated 
firit, aecood, third, tod fourth degree boms purely opoo dinkal jodgwnt with the aid 
(Du uuyti e n a dsadScatioa, 15) the amaDeat of the temperature artd pulse charts. L. T 
total area m'i'olTed was 15 per ceot and the and 0 C. snowed no definite tOTtct3Tnptoms. 
largest 50 per cent of the total mrfaceareaof M P B L. and W P shewed moderate re 
the bod% (Berkcrw scale) actions but at no time were in shodL These 5 

Blood pressare stvaHes could not be carried patients reco\-ertd. Unquestionable serere 
out «i any of these cases as all of them were syiDptonii of the teude stage were present tnwi 
burned o\Tr both upper extremitlca. EtI- the second 24 hour period after burning until 
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Tabic IV — B L , white, o', aged ii years, 20 per cent of body 
lumed Clothes on fire 


death m Cases F B , G B , and C R At 
autopsy F B showed an extensive broncho- 
pneumonia, probably as the result of inhaling 
hot fumes, however toxic symptoms were 
present for at least 3 days before the pneu- 
monia developed In Cases G B and C R no 
definite pathological cause of death could be 
found at autopsy Table I shows the post- 
mortem findings in these 3 fatal cases 

Parenteral plasma, whole blood, glucose, 
and saline were given each patient as indicated 
It is granted on retrospect that the treatment 
was not ideal in all cases , but it was sufficient 
to prevent primary shock, to control hemo- 
concentration, and to keep infection to a mini- 
mum 

All blood samples were taken at an interval 
when no parenteral fluid was being adminis- 
tered Ten cubic-centimeters of venous blood 
were drawn into a clean synnge and carefully 
transferred to a tube containing 2 milligrams 
of dry punfied hepann The tube was then 
tipped four or five times in such manner that 
the hepann dissolved without causing foam- 
ing of the blood Two cubic centimeters of 
blood were then immediately jxiured into an- 
other tube for hematoent and whole blood 
potassium determinations, and the remainder 
of the blood was centrifuged without delay 


This extreme care and speed is necessary 
because of the great error in potassium de- 
terminations which can result from diffusion 
of potassium from cells to plasma or by libera- 
tion of cellular potassium through hemolysis 
Hepannized plasma was chosen in preference 
to scrum because a greater interface exists 
betw'cen clot and scrum than between centri- 
fuged cells and plasma— thus allowing a 
greater area for diffusion No blood was taken 
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Tabic V — O C , negro, o', aged 51, 20 per cent of body 
burned. Clothes on fire 
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after doth m Casa F B GB and C R-be 
caUK of the Immediate poatmortem rf*e fai 
potaaslom whldi Scudder (»o) bas derooo- 

The hematocrit wai detcirohied by erntri 
fiigmg for »o pifrnuto at 3,000 revelations per 
mtoute in ^ an Allen hcmatOCTit tuba (18) 
and the mlcro-KJeWahl method (16) was osed 
for the estimation of plasma protein I\)tas- 
ritjm was determined on plasma and whole 
bJood b> the photo-electric chloroplatiDlc 


add method of Tcneij and Andersen CdJ 
potanfum was calculated by the formula 


£^1. ~( boU blood K-pU«na 

poUsdnm V 

( <»— b«natocrit)\^, 0° 

100 ,/^EoBatoait 

The method of Hofiman and Osgo^ w 
nsed for plasma sodium aodplas^ chJ^ 
were determloed by the iDcthod of 
and BaD (jo) 



TENERY EXTENSIVE CUTANEOUS BURNS, BLOOD CHEMICAL CHANGES 1023 



Table VIII — C R , white, o', aged 35, 40 per cent of body burned 
Gas explosion 



We have found an average normal range for 14 to 18 milJjgrams per 100 cubic centuneters 
each of these determinations to be hemato- vrhole blood potassium, 15010 200 milligram 
crit, 40 to 45 per cent cells, plasma potassium, per 100 cubic centimeters— depends on hemE 
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tocrit cdl potatsiuTn, probtbly 375 to 435 
minigraira per 100 cubic ccntlmeten plunu 
todhun 140 to i5onuUi<qair»lentj per liter 
pJaanu chlonde, 98 to no iii{ni-e<[ui^'&Ienti 
per liter piasma protein 6 5 to 7 5 gram* per 
100 cubic centimeter*. 

rccDixos 

The rexulta oi tbeae wioui procedurci on 
the 8 pitienta itadiecl are p reaen ted in Table* 
II to IX The time rdatioiiihip* between the 
temperature pulae, parenteral fluki, and 
blood chemical detenmoatkxis are abown the 
■mall arrow* at the top of each temperature 
chart indicate the tunc at whkh each blood 
•ample waa takoi Hematocrit la eiprcoed as 
per cent of ccUa, potassium aa minigrama per 
100 cubic centimrteT* and aodimn and dilo- 


ridc aa mini-equiTalentj per liter FIjure* 1 
3 and 4 are composite graphs of tbe cases 
studied. 

In all of these patients the hematocrit mac 
(Fig t) but only In C R. G B and F B 
did h reaxh a \Tiy high le\*el before aikquite 
theTap> brought about dilution It wai of 
great interest to note the relatlrdy high read 
mgs of the fint sample from each case thoogb 
iwtin only a short time after burning F B 
had a bematoent of 53 per cent only i boor 
after reedviag boms ert 35 per cent of the 
body In a patient, whose case b not reported 
in *hl« scria who had bums os'er 100 per 
cent of the body surface we found a reading 
of 71 per cent In \Tnou* blood i hour after 
baming thu would Indicate that about ooe 
half of the total plasma Miltime had been lost 


T1MR\ l\n\sl\l Cl I WUH'^ HI U\S Cri\iN(.I‘^ jo.’s 




in tint, chort lime In ncnt nl, h i\e fmind burn 1 Ins indicates the need for plasma 
that about one half of th( hcmoconctnt ration transfusion as earU as passibli as hemocon- 
that IS to occur was present 6 liours after the cenlralion is easier to prevent than rihcac 
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Tbc pUim* protein levels (Fig s) b 
cues sre limilAT to tixkse prevWsly mwrted. 
G B was p\'en Urge smcrants of siJliie and 
reUth'ely little pUma hv the first 54 hours 
after Injury irith a resultant marked drop in 

t 4 asma pro tan accompanied by clinical edemiu 

il P was ghm DO parenteral saline and 
consequently had onlj a gradual tli^t knrer 
ing of the protein The finrfinff s m all cases 
Indicate the need for conservatism In the use 
of parenteral saline, and show a definite ad- 
%'antage m the use of plasma for preventing 
and relirving honoconcentratiotL 

Plasma potassium findings were rather dU- 
Intmg (Fig 3) Increases In the potas- 
Icvd did occur In the first 4S boun In all 
patlentfl cicept L. T whose burns were the 
slightest hcn^TT m no case did the potas- 
sium reach a toxic level. It Is quite probable 
that clcvaticins would have been greater bad 
the paoents not rccel\Td treatment, but the 
important pofat is that the toxic sj-roploms of 
burns were present without the presence of a 
tojlc plasma potassium level 

Shies the potass! am content of b about 

twenty tima greater than that of plasma, 
whole blood potasshim wdea almoat directly 
with hematocrit changes and so means very 
httle in ilseiL 

The cdl potassium u of interat though 
somewhat confuimg (Fig 3) The uont^ 
variation of potaasmm m the cells Is rather 
Inoooftant however In general a decrease 
occurred in most of the cases during the first 
4S boun which was followed by a rise. Es- 
timations of the cell hemoglobin conteot indl 
cate that part of thk decrease is the result of 
tntracelJular dilution thb may be further coo 
firmatwQ of the concept that the red ceflt 
become swollen in shoes (6) 

In spite of the rdativdy large amounta of 
pajcnteiaf sahne the pfa^a chlorides con- 
nstentlj decreased slowl> though in do case 
did tbit reach a dangeious Icvd (Fig 4) In 
contrast, the sodium level feD to a much 
greater degre e . In AL F B and G B 
the p1"*ma sodium dropped bdow 130 mini 
equlTalenta per bter This could be a mani- 
fcstatloo of adrmal insuffioency m ^fte of 
the normal plasma potasrium because it has 
been shown that f\Tnptoms of Addoon s dis- 


ease can exist with a pomml potasshnn if the 
■odramblow G B was given eschatin thb 
was followed In a rbe in the pJt«m« sodium 
and chlondt, but dmkally to patient re 
mained In dnmlatoiy failure and died. 

C- R. showed a definite picture of bum 
toxemia without low e re d placna sodium azsj 
the tcmaining csacs In general showed no re 
latioQship be t we en to plitms sodium le^ 
and to presence of to^ symptoms. That 
sodium may play a Urge idle in to morbiditj 
of btiTDcd patienta cannot be tnd fur 

tor Inveftgabon is definitely Indkated. 

PUama vitamin C determinations were 
carried ont 00 F B Unfortunately the first 
sample was not taken until 45 hours after 
bormng at this toe the level was 0,04 mffH 
grams per loo cubic cent! meters. He was 
then given Urn doses 0/ ascorbic add by 
mouth, and 3 uys Uter the level was 0.14, 
TbU man sras an old aJeohohe and so may 
well have had a vitamin defidmey before h£i 
aoadent however U U ipterrsting to igieco 
late as to whether or not hit bjury had in\ 
thing to do with bb having such a very low 
level of vitamin C. 

CO^OPflCCVB 

1 Pnmary shock, bcmococcentTatkm and 
Infection may all occur after eiteasfve burai. 
With adequate therapy these can be con- 
trolled, but some padenta wQ] stDi show ngns 
of to toxic stage of bums, 

3 The presented here indicate that 
under the usoal mode of therapy (intravcDcaii 
plannft ud sailDe) the todc sympioms ma> 
develop and cause death without marked 
changes in to blood ciectrolyte pattern. The 
exception to ma\ be sodium wiuefa U 
definitely Icrwered however these data indi- 
cate no definite relatiociship between thb 
drop and the dfnlfwJ picture. 

3 We do not imply that blood dedruljtc 
dianges are of no Importance following burn* 
•ach changes must Se cairfuDy watched and 
controlled, othenrbe the morbidity tad 00c 
tfUiy win be markedly tnereased- 

4. Hasma b the Ideal parenteral flind to 
combat hemoconcentratioo and shoul d be 
suited within the first 6 baits after the bom 
b recei>Td 




lotiS 


StTRGERY GYNECOLOGY AND OBSTETRICS 


e*jc can edit with a oonnal poUadum If the 
■tKHum i* low G B waa given eachatin thii 


The piaana proton Icvtla (Fig. ») m theao 
cases are iimfUr to those previo u sly reported. 
G B was gl'Tn large anKronti ol salh>e and 
rdativ-el} uittle placoa In the first ^ boon 
after Injury with a rtsultanl markeddrop In 
plasma protein aci'i i n ijiwnlfd Viy Hintr»] »<t <»fn» 
il I was given no parenteral atwt 

coosequently had onl> a gradual slight lower 
ing of the protein. 'Ihe findings Jn all cases 
Indicate the need for conaervat&m In the use 
of parenteral talinf, and show a definite ad 
\-antage in the use of plasma for pre%TOtmg 
and rcLrving herooconcentration. 

Plasma potaadum findings were rather dis- 
appobting (Fig 3) Increases b the potas- 
sium level did occur b the first ^ hours In aD 
patients except L. T whose bums were the 
shgbtCEt however m no case did the potaa- 
■hnn reach a toxic leveL It ta qmte probable 
that clevatMoi would have been greater had 
the patients not received treatment, but the 
important pobt is that the tone symptoms of 
bums were present without the presence of a 
toik plssma potajsluffl levd. 

Sbee the potassium coutent 0! cells a about 
twenty tlma greater than that of 
whole blood potaaeiam vanes almost direct!) 
with hgnato^t changes and so means very 
little b itsdf 

The ctfi potasBom b of interest though 
somewhat cxmfasbg ''Fig 3) The noonal 
variation of potaadum b cells b rather 
inconstant howevTr b general a decre a se 
occurred m most of the cases doibg the first 
4S hours which was foflowrd by a nse Es- 
tlmatKiQS of the ceQ hemogbbin content Indi 
cate that part of thes decrease b the result of 
btracdlular dilution this may be further coo 
finnatuD of the concept that the red cefls 
become iwoBcn m shock 1,6) 

In spite of the relatively large aotounta of 
parenteral saline the chlorides con 

ostently deoeaaed slowly though m no case 
did this reach a dangenmi levd fFlg 4) In 
contrast, the sodinm level fell to a much 
greater degree. In M C F B and G B 
the plasma lodtam droroed below 130 mflli 
equivalents per hter Tnls could be a manL 
feitatxin of adrenal Insuffiaeocy m ^Ite of 
the normal ri«pn> potaasium becanse it has 
been shown that s>'Tnptrms of \ddison s dls- 


was followed bv a rbe b the pIatth todhm 
and chloride but dblcaB) me patient re 
Toained b drcolatoiy failure and oted. 

C, R showed a definite pi ctur e of bum 
t n xe ml i withont bwtxed plasaiia sodium, tad 
the remaining cases b general showed do re 
latiomhip between the pis sms, todunn levd 
and the presence of toric symptocni. That 
sodium may play a large r6Ie b the roorbiCtj 
of burned patients cannot be denied, aol for 
ther bTestigadoD u definitely litthcated. 

Plasma iritamb C determbatkaa were 
carried out on F B Unfortunately the first 
•ample was not taken untQ 45 bemn after 
burning at this dme the level was 0,04 mITU . 
grams pet 100 cubic centuneteis. He wis 
then gives lain doaes of ascorbic add br 
mouU^ and 3 uys latet the level was 0.14. 
This man was an old tlcoholic and so may 
well have had a vhamb defidency before 
aeddent bowrver it Is bterestlng to qxcu- 
late as to whether or not Ms bjury had an) 
thmg to do with Ms having scch a very low 
levelof vitamb C 

CONCLUflOWB 

1 Primary shock, hemocnticeatnlioci, and 
inlectsoa may ail occai after erletaive buroi 
VNlth adequate therapy these can be con 
trolled but acune pjtUents will atHl show rigns 
of the toxic stage of bums. 

j TTie presented here bdicate that 
under the usual mode of therapy (btravenoui 
piamu and lalbe) the toric lympfoms may 
develop and cause death without marked 

changes b the blood eiectrutyte pattern. The 
exception to thb may be wxilum whidi fa 
definitely lowered hc^revtr these data Indi- 
cate DO definite relationship between this 
drop and the ctinlcal pictnre- 

3 We do not imply that blood electrolyte 
changes arc of no Importance foOowing bums, 
fncb changes must fee carefully watched and 
cootrolled, otherwac the morbidity and mot 
tality win be markedly bereased . , . ^ 
4. Plasma Is the ideal parenteral fluid b 
combat hQnoconctntrmtioQ and shoul d be 
started withb the first 6 hours after the wirB 
ISTCCtlvcd 



TENERY EXTENSIVE CUTANEOUS BURNS, BLOOD CHEMICAL CHANGES 


5 Parenteral saline is essential after severe 
bums as a method to combat the tendency for 
plasma sodium and chloride to fall and per- 
haps to prevent elevation of plasma potas- 
sium , however, sahne must be given judiciously 
because large amounts brmg about a marked 
decrease of plasma protein, often to the edema 
level 

6 The value of adrenal cortical hormone 
cannot be evaluated from our small expen- 
ence with these preparations 

7 The etiology of the toxic stage of bums 
is stdl unknown, the observations here pre- 
sented indicate that blood electrolyte changes 
are not the answer Perhaps a toxm is pro- 
duced in the burned area Wilson (31) has 
demonstrated the presence of a toxm which 
he beheves is formed gradually by the au- 
tolysis of the injured tissue, and Rosenthal 
(17, 18) has found a histammoid substance in 
burned tissue which is neutralized by semm 
from recovered cases of bum— neither of these 
concepts has been disproved 

I wish to thank Dr Charles G Johnston and Dr J 
Loran In,m for their aid and advice m this investigaUon 
I also wish to thank Dr 0 A Bnnes for his aid in the 
pathological interpretation of the autopsy material pre 
seated 
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POSTOPERATIVE INFECTION 
Mcaiurc* of Control 


GEZA d TAkATS, JkLD F ^ CS *nd JOSEPH H. JESSER, MJD CUoifo, nEaort 

11 nJnute*, wltli hi* miralh and no* maiked 


T he pocdble •ourcet at ccmtamina. 
tlon of the curgicaj &ekl are manv 
Cole and Elman luted them a* fol 
Icnn (i) mouth and throat of the 
operating room per*onncl (i) ikln of the tur 
gcon s and aumant* hand* (3) pabent > 
ddn (4) fau]t\ ttcnQzaUoo In au todavT (s) 
iQtare materia] chied^ catgut (6) grot* break 
m aseptic technique (7) trauma to tkauea, 
poor hfTTTottnrii, tuturc* under tenrioo. To 
thi* one may add the flactnatkm* of Immonlty 
and change* In the Tindence of bacteria, which 
may coavert a sabcUakaJ unrecogniiable 
contamination into a manifeat, dinical La 
fection. 

The poipoae of thli ducuasoo (1 to deacrfbe 
the method utfitard to fnintTnfcB« the danger* 
from the •oarm enumerated and to preaent 
itaiistical data baaed on the iiody of riean 
sogical voaodi. ^ cperatiooi were per 
formed at St Luke s Hcepital Chkam and 
•otne of the tugeeatioos mcorporated ori^ 
oated from member* of the operating room 
committee and the mglcal nqKrvbon wboM 
bdp u grateful!) acknowledge 

THE ELIKDIATION OE SOtraCXS OF 
EfTECnOf 

I IftuH and IkroiJ #/ Pu c^erciimt room 
pcntmnd For teveral )-eai» one of o» (C 
de T ) has been mtere»ted la an In ei pep tl vc, 
easfl) laundered comfortable mask, which 
would efficiently filter tbe exhaled air of bac 
teria. It has been repeatecflv shown by Davis, 
^ alker W atcrs, BUtt, ud man) other* that 
the ordinary four to pl\ gauic mask 1* 
permeable to bacteria and that the adequate 
surgical rrmk has not been found. Arnold, 
firing the air ccntrifogt of ^cQs, has shown 
that when a penon gargled with a i aoo dDo- 
don of a culture of Badihis prodigionis and 
t>iwi talked into the WcDs machine for le to 

FrM tb SvTiaJ ri S( llrfAri cod tSa 

rui'in— 1 ri SwT*^ Camnar ri Iljan. 


with the customary gauie mask, ij6a bac 
teru of the same kind were rea 3 \ T r c d per 10 
cubic feet of air He also showed that the 
neimeabllity of the mask Increased with time 
In tbe first a minutes onI> ao bacteria passed 
through, but the count Increased with ever} 
a minute period and during the fifth 1 mmota 
317 hactena passed throu^ per 10 cubk feet 
of air Obvicwsly the ordinary six ply 
mask when worn for an hour or more u in- 
capable of filtering bacteria. In hot weather 
the masks are often moist when removed and 
•ooac sorgeons evm moisten the nmk before 
use for csoUng jpurposea Such masks teem 
quite useless and ooe wooders whether Hertx 
la s coatOD pt of m«<t4T^g the mouth or noke 
doe* DOt have aome jostificatioc as far as the 
ganae mask is comreed. Gaioc or calico 
m««kt containing robber ceOophin plaiti* 
gut, or any other u np erm cable material ban 
not sofiTd the problem. We have tn*d ev-erj 
ooe of these It is true that the UopermeaUe 
materia] incorporated bto a pocket of the 
iwarir prevents a direct spray of bacteria Into 
the wound but they limply deflect the bac 
terlal current and the air of the operating 
room receive* an unfiltered stream of bac 
tola. The air cootaimnatlon of the operating 
room ha* recently received a great deal of 
emphasu and the deflector’ type of masks 
cerWnlv do nothing to mlnlmiie this source 
of amtamlnatioa. 

Obvious]} the prvptT mask has to fit tbe 
face doselv and peiiiut free breithinr thiouA 
It* texture When Professor ArneW of the 
Department of Bacteriology was appreached 
to study the bacteriological aspects of thk 
problem he had already possessed some oh- 
servatious relating to the relatis'C efficiency 
of vaiwus textile* to absorb bacteria- SHk, 
linea, and cotton absorbed bacteria poody 
Wood ceDuJoie in the form of a u yied w^ 
fUng^ called ceDucotton showed remarkatic 
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absorbing quabties In a senes of laboratory 
experiments, Arnold came to advocate the use 
of cellucotton as an effective air filter He 
pomted out that if all the air could be made to 
pass through the cellucotton mask the bac- 
tena would remam on the cellulose fibers but 
leakage around the edges of the mask, which 
occurs with the average surgical mask, espe- 
cially with that of the hood type, produces 
contammation of the air 
The sterilisation of the air m operatmg 
rooms, as approached with such vigor and m- 
genmty by Hart and his assoaates (13, 14, 
15), IS only a partial and certainly an mdirect 
solution of the problem As long as it is gen- 
erally admitted that the degree of air con- 
tarmnation m any room is directly propor- 
tional to the duration of occupancy, the num- 
ber of occupants, the percentage of earners 
and the mtensity of the air pollution, effective 
maskmg seems to be the crux of the situation 
The ehmmation of the earners has been tried 
m different services (Meleney, Hart) and has 
been found to be impracticable Cultures 
from the nose and throat change from day to 
day The trammg of student nurses is sen- 
ously hampered by their frequent and re- 
peated ehmmation from the operatmg room, 
internes and attendmg men in a busy general 
hospital cannot be made to stop their work if 
their throat cultures become positive At 
St Luke’s Hospital the attempt was made for 
a short penod to ehmmate all student and 
graduate nurses from the operatmg room and 
the matenuty wards whose throat cultures 
were positive for hemolytic streptococci, the 
Staphylococcus aureus earners were not m- 
cluded m this group Table i shows the result 
of throat cultures on a total of gg student and 
graduate nurses over a lo-week penod It is 
obvious from this greatly abbreviated report 
that m the fall of ig36, 20 per cent of the nurs- 
ing staff connected with operating rooms or 
maternity wards earned hemolytic strepto- 
cocci Alter a short penod of elimmation of 
the earners the nursmg school properly 
pointed out that as long as the attending and 
mteme staff were not cultured the prophy- 
lactic value of such a measure was dubious, 
furthermore, the trammg of the student 
nurses was senously hampered 


TABLE I — THEOAT CULTURES OF THE 
NURSING STAFF 

October 21, 1936— February 9, 1937 

Cft«s 


Negative on first culture 79 

Positive on first culture 20 

Negative on second culture 7 

Positive on second culture 6 

Not recultured 7 


Of the 6 positives on second culture 3 remained pmistenOy positive 
a became mternuttentlv negatn*^ i remained persistently negative 
Of the negatives on first culture 3 became intermittently positive CuJ 
tures were taken once a week 

In a personal communication Dr Frank 
Meleney stated that dunng the late winter 
and early sprmg months the madence of posi- 
tive throat cultures m the personnel amounted 
to a peak of 35 per cent, they still mam tamed 
(February 15, ig37) an elimination of the ear- 
ners for the Sloane Hospital as it was felt that 
on the maternity service the nurses come mto 
much closer contact with the patients, par- 
ticularly m the postpartum penod 

For over a year the cellucotton masks as 
suggested by the work of Arnold have been 
m use Eight layers of cellucotton were placed 
in a pocket of a large gauze mask, a flexible 
metal band was mserted mto the upper part 
of the mask, which bent to fit the nose of any 
mdmdual (Walker) and which prevented 
steaming of the glasses There were two ob- 
jections to this mask First, it required con- 
siderable time to place the cellucotton m the 
pockets Second, breathmg through the gauze 
mask with the 8 ply cellucotton was not 
easy Some surgeons refused to wear the 
ma^ A few nurses complamed of a stuffy 
odor when the mask was worn for a long time 
as m the maternity wards 

We then tned a commercial mask, which 
had an excellent cut to fit any type of face and 
which contamed, as a filter, a vanety of com- 
pressed cotton The bacteriological work on 
the ef&cacy of this material has been reported 
by McKhann and bis associates It seems not 
infenor to cellucotton Fmally the operatmg 
room committee adopted a homemade flannel 
mask which has now been in steady use for 
almost 2 years Its use has been adopted b}"- 
the Canadian Red Cross for Canadian medical 
services At present it is m general use at our 
hospital The mask is made of a g by 6 mch 
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T he poulble •Qurcet of mn tam<n« 
tkin of tbe tnrgkil field are many 
Cole aod Elman Ustcd tEtrm ax (ol 
loTTi (i) mouth ai>d throat of th^ 
operating room peraonncl (a) ihin of the aor 
geon a and uautanti ht^ (3) naUent a 
•kin (4) faulty aterOiiation in autooav’e (5) 
future material chlefiy catgut (6) groaa break 
in aaqjtlc technique (7) trauma to tlaiuea, 
poor bemoxtaxb. tuturea under tenalorL To 
thla one ma> add the fiactaatkroi of immunity 
and changes In tbe \'lruIeBce of bacteria, whkii 
may conrtrt a aubdmfcal unrecogmaable 
coQtamlnatwn into a manifest, cbnKal in 
fectkm 

The purpose of this discuasioa h to describe 
the method utiUxed to tmnlmixe the dangen 
from the sources eoumented and to present 
itabstkal data based on the study of dean 
loigical wounds. U1 openbons were per 
formed at St Lake t Hc^rital Chican and 
some of the tugrations incorporated origf 
nated from members of the operating room 
committee and tbe surgical sapemsors, whose 
help fa gTatefnlly acknowledged 

Tnt ELnnKATiow or sotncEs or 
rwrrenent 

I iffxtJl and tkml «f Ike eperaltm( roam 
persemnd For several j-ean one of us (l» 
de T ) has been interest^ in an intipensiTe, 
eatQy laundered comfortabie maak which 
would cffidcoUy filter the exhaled alt of bac 
teria. It has been repeatedly shown by Davia, 
alkcr W aten Bl^t, and many others that 
the ordinal) four lo m pi\ gauxe mask is 
pienneable to bacteria and tliat the adequate 
sorgKal has not been found. Arnold 
iicng the air centrifuge of ^clli has shown 
that when a person gargled with a i 100 dDu 
tion of a culture of Ba^cs prodigioxus and 
then talked mto tbe ^ eDs madimc for 10 to 

rncD tb« Sarpcil SrnrB Xt l.ia* lloipaal lha 
DtputBoi ot Sdivj d fl ia o *. 


tj cunutex, with hu mouth and nox. masked 
with the customary muse mask, ij6j bac 
teria of tbe same Idoa were Tcc o ^T^f d per 10 
cubic feet of air He also showed that iW 
nermeability of the mask increased with time 
In the tmt a mmutes only to bacteru passed 
through, but the count Increased with e%TT) 
a minute period and during the fifth a rmouta 
317 bacteria paswd throu^ per 10 cubic feet 
of air Obviously the ordinal) six ply caoze 
mask when worn for an hour or more b In 
capobic of filtering bacteria. In hot weather 
the mati-s are often moist when removed sml 
some suTgeoDX even moisten tbe mask before 
use for c^Dg purposes. Such masks tem 
quite useless a^ one woodcri whether Herts 
Ur's contempt of the mouth or nose 

does Dot have some justlbcatioo u far as the 
gause mask fa coocened. Cause or caSen 
m««i« containiog rubber i-rfL'iptun piaiti* 
gut, or any other Impermeable mattriil hsTt 
Dot solved the problem We have tn*d even 
one of these It Is true that the Impgnae a bU 
malenal bcorporated bto a pocket of the 
Tn«*k prcTtnls a direct cd bacteria into 
the wound bat they sim^y deflect the bac 
tciial corrent nd the air of the operating 
room receives an unfiltered stream 0/ bac 
teria. The air contamination of the operating 
room has recently reedved a great deal of 
emphasis and the deflector' type of m stki 
ccrtainl) do nothing to mlntintte this nurcc 
of coQtaminatiaD. 

Obviously the proper mask has to fit the 
face dosel) and p er m it free breithlnj throogh 
its texture W’ben Profciaor Aroold of the 
Dqnrtinent of Bacteriology was approached 
to study the bactenokigicil aspects of tUi 
problem he had already posicssed some ob- 
servations relating to the rdativt effidescy 
of i-anous textiles to absorb bacteria. 
linen and cotton absorbed bacteria 
Wood ccDuIoxe in the form of a cr*p^ wW 
ding called ceUucotton ihcrwed rrmaikiwe 
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absorbing qualities In a senes of laboratory 
expemnents, Arnold came to advocate the use 
of ceUucotton as an effective air filter He 
pointed out that if aU the air could be made to 
pass through the ceUucotton mask the bac- 
tena would remam on the ceUulose fibers but 
leakage around the edges of the mask, which 
occurs with the average surgical mask, espe- 
ciaUy with that of the hood type, produces 
contanunation of the air 
The sterilization of the air m operatmg 
rooms, as approached with such vigor and m- 
genuity by Hart and his assoaates (13, 14, 
15), IS only a partial and certainly an mdirect 
solution of the problem As long as it is gen- 
eraUy admitted that the degree of air con- 
tammation m any room is directly propor- 
tional to the duration of occupancy, the num- 
ber of occupants, the percentage of earners 
and the intensity of the air poUution, effective 
masking seems to he the crux of the situation 
The ehmmation of the earners has been tned 
m different services (Meleney, Hart) and has 
been found to be impracticable Cultures 
from the nose and throat change from day to 
day The traimng of student nurses is sen- 
ously hampered by their frequent and re- 
peated ehrnmation from the operatmg room, 
mtemes and attendmg men m a busy general 
hospital cannot be made to stop their work if 
then throat cultures become positive At 
St Luke’s Hospital the attempt was made for 
a short penod to ehnunate aU student and 
graduate nurses from the operatmg room and 
the maternity wards whose throat cultures 
were positive for hemolytic streptococci, the 
Staphylococcus aureus earners were not in- 
cluded m this group Table i shows the result 
of throat cultures on a total of 99 student and 
graduate nurses over a lo-week penod It is 
obvious from this greatly abbreviated report 
that m the fall of 1936, 20 per cent of the nurs- 
ing staff connected with operatmg rooms or 
matermty wards earned hemolytic strepto- 
cocci After a short penod of elunmation of 
the earners the nursing school properly 
pomted out that as long as the attending and 
interne staff were not cultured the prophy- 
lactic value of such a measure was dubious, 
furthermore, the traming of the student 
nurses was senously hampered 


TABLE I — THROAT CULTURES OF THE 
NURSING STAFF 

October 21, 1936— February g, 1937 

Cases 


Negative on first culture 79 

Positive on first culture 20 

Negative on second culture 7 

Positive on second culture 6 

Not recultured 7 


Of the 6 positives on second culture 3 remained persistently positive 
a became mtennittently negative l remained persistently negative 
Of the negatives on first culture 3 became intermittently positive Cul 
tures were taken once a week- 

In a personal communication Dr Frank 
Meleney stated that durmg the late wmter 
and early spring months the madence of posi- 
tive throat cultures m the personnel amounted 
to a peak of 35 per cent, they still mamtained 
(February 15, 1937) an elimination of the ear- 
ners for the Sloane Hospital as it was felt that 
on the maternity service the nurses come mto 
much closer contact with the patients, par- 
ticularly m the postpartum penod 

For over a year the ceHucotton masks as 
suggested by the work of Arnold have been 
in use Eight layers of ceUucotton were placed 
m a pocket of a large gauze mask, a flexible 
metal band was mserted mto the upper part 
of the mask, which bent to fit the nose of any 
individual (Walker) and which prevented 
steammg of the glasses There were two ob- 
jections to this mask First, it required con- 
siderable time to place the ceUucotton m the 
pockets Second, breathmg through the gauze 
mask with the 8 ply ceUucotton was not 
easy Some surgeons refused to wear the 
mask A few nurses complamed of a stuffy 
odor when the mask was worn for a long time 
as m the matermty wards 

We then tned a commercial mask, which 
had an exceUent cut to fit any type of face and 
which contamed, as a filter, a vanety of com- 
pressed cotton The bactenological work on 
the efficacy of this matenal has been reported 
by McKhann and his associates It seems not 
infenor to ceUucotton FmaUy the operating 
room committee adopted a homemade flannel 
mask which has now been m steady use for 
almost 2 j^ears Its use has been adopted b)"^ 
the Canadian Red Cross for Canadian medical 
services At present it is m general use at our 
hospital The mask is made of a 9 by 6 mch 
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piece of outing flinnd bought on the maAet 
lot 9 ctnU x ytuA} It b Imierted betTcen two 
Uyen of a 44 by 40 thread roeih gaow There 
U one thkhncM of thb gtoxe on each tide An 
ordinary one half fach tape 44 Inche* long b 
•ewn along the upper and lower border of the 
m u h . Two I Inch tucks are taken at the two 
sides of the mask, shortening their lengths to 
4 Inches and insuring a dose fit over the cheeka. 
A pocket Is left for the InsertloQ of a flexible 
metal band for doser fit on the Doae The 
coat of the mask to the bo^ltal, including ma 
teriil and bbor b 5 cents. It can be re 
sterllixed many timea. 

a Tkt itin e/ Ub tierpmt and oitisianU 
hands The mort revealing work on thU toh. 
Ject has been that of Pnee, He reawnmended 
a soap and warm water temb of the 
and forearms for ? mlnatea, which rids the 
skin of gross dirt, lat transfent bacteria, and 
appTOximatcl) to per cent of the basic flan 
this b followed ^ a 3 mlnnte friction (by the 
dock) with 70 per cent (by weight) ethyl 
alcohol, which r^oces the flora to Ics th^n 
i per cent. Ethyl aloohnl, 70 per cent must 
be prepared by weight and not, as osoaDy 
done or rolume e^\-l alcohol has a Toy 
narrow range of efiective germlddal cooems* 
trmtion At i$ degrees Centigrade the follow 
mg formuU srill ghre a solutiaa appnid 
matclv 70 per cent by weight 95 per cent 
alcohol, 815 cubic cen tlmc tera, phts cold db- 
tnied water to make 1000 cubic centlmeteTa 
60 per cent by wapht appronmatdy 70 per 
cent bv volume is ali«wt worthl» (sj) 
Pnet pointed out that i minute contact wii 
70 per emt alcchol b equirwlent to 4 1 minutes 
of scrubbing and also suggested a mixture of 
alcohob wUch b c%Tn more effeclrve but 
whkh we bai-e as j-et not tried. Curiously 
enough the 7 minute scrub followed by 3 min 
utes immecaion with Iriction ( g«up* or wuifa 
doth) has been our method of skin preps radon 
for many \-ears- 

Bcneath the dry rubber glove the hactenal 
flora doubles in 40 minutes hence glove punc 
tures are dangerooa Devenlsh and Miles 



emphasised the leakage of Staphylococoa 
anrens throng glove punctures occurring dtu 
Ing operation such punctures occurred In 24 
per cent of all cases and could be redneed to 
only 14 per cent In spite of cUminatlag 
patched They Idl that the real dan 

ger of contamtnatjon with Staph) lococnu 
aureus comes not from the nose and throat 
from the akin of carriers leaking through the 
poDCtares or through the sleeves of 
uoeai gowns, mobteiied bj sweat Skm car 
ners could be best detected by culturing the 
sweat within the gk^e at the ciud of the open 
tloQ. At our ho^tal one smgeoa whore la 
ddcnct of post£^)etati\’t hifecticm was on 
usually high was found to be such a carrier 
According to Dotobh and Miles a coarse of 
ultraviolet radiation had no effect on the sklo 
of one ol thoT carricia.* 

Tkt tkn ej ikt faktni. Some of our tar 
geoQi have do^y followed the routine ad 
vocated by Koch. Briefly hb method b u 
foQowi (i) cauefol soap and water riesnsing 
with pliia srhhe soap ^ the field of operatloa 
QD the aiteniooD pre ariln g the opentlotL 
Protection of the cleansed with a sterile 
dresidng binder or towel (s) A second soap 
and water cleanslitg Just Wore operaboo. 
for 10 mlDQtea. The soapy tolutJee b rinsed 
away with sterile water and the sterile draping 
b applied No aatbeptlci are uaed 
^ e hare followed thb procedure for opera 
ticca on the extremities or orthopwEc wotk. 
For the majonty of patients, however our 
choice b stU an iodine-alcohol preparatiDO- 
With the exception of an occaaicicaJ care of 
lodme leosJtiTity of which the patient b usa 
ally aware are hive not experienced the much 
dbenssed iodine dermatitis. It b careutial, 
bowciTT to apply the 5 per cent tmet ure of 
Iodine ooce, carefully to remove the emeti 
with alcohol and then to apply a third drv 
«wh the remaining iodme and alcohol bdflg 
wiped off The edges of the pnroared ficU 
which are covered by sterile toweli, are ore* 
lunj wiped off Trickling ol the tincture ^ 
lodme Into genitorectal areas or to the back of 
the patient b avoided. W e ha\T returned to 

thelodine-alcohoi preparation altera tborou|fl 
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tnal of the mercunc-chlonde-acetone-alcohol 
mixture of Arnold, of mercurochrome, mer- 
crcsin and metaphen ^Vhlle in a large gen- 
eral hospital, such as ours, every surgeon has 
his own favonte method, a gradual return to 
iodine IS noticeable A 2 per cent iodine solu- 
tion in 70 per cent (by weight) of alcohol has 
been advocated by Pnee It is inexpensive 
and has an important quality which test tube 
ex-periments for antiseptic coefficients will 
never demonstrate, 1 e , it produces a reactive 
hjqieremia of the skm, which we have demon- 
strated wth measurements of skm tempera- 
ture, this together with a local leucoc3'tosis is 
an excellent adjunct to primary union For 
certain regions of the body, such as the gemtal, 
anal, and axillary regions, a 3 per cent aqueous 
solution of iodine has been employed with 
lack of iodine dermatitis, pronded the field is 
carefully wiped off with a dry sponge 

The fingering of the prepared skin with the 
gloved hand to outlmc the Ime of incision is 
inconsistent with the customary efforts to 
cover the incised skin with towels and isolate 
the wound ivith towel clips If prelimmarj' 
marking of the line of incision is desired, we 
advocate the use of a two per cent solution of 
bnlliant green applied before the iodine-alco- 
hol preparation Mercurochrome and meta- 
phen solutions efface the brilliant green mark 

4 Faulty sterilization in autoclaves This 
subject was reviewed by Dandy in 1932 He 
advocated stcnlization in an autoclave for one 
hour with a constant pressure of not less than 
20 pounds Melcney stated that stenlization 
for 30 to 45 minutes and prolonging the evacua- 
tion time at minus 10 to 15 minutes was suf- 
ficient to kill organisms and spores With less 
time and pressure the center of the central 
drum may remain contaminated At St 
Luke’s Hospital, iS pounds of pressure arc 
used for i hour followed by another hour of 
vacuum A temperature of 250 degrees T is 
obtained 

5 Suture material The vholc subject of 
catgut versus silk (ii, 12, 17, 25, 31) and the 
recent work of Meade and Ochsner wnth cot- 
ton cannot be entered here We simpU wish 
to present our own procedure, learned in the 
schools of Kochcr and dc\ eloped m this 
countn b\ Halsted We use silk, and as fine 


a silk as possible, unless some definite contra- 
indication exists The silk is usually inter- 
rupted, the pentoneum is closed with a con- 
tinuous catgut suture and catgut is used in 
entero-anastoraoses for the suture of the mu- 
cosa Infection is not a contraindication to 
silk, and we have repeatedly tied large vessels 
with heavy silk or even tape in the presence of 
infection We believe that the steady use of 
catgut increases the mcidence of infections not 
only because the stenlization of catgut is not 
as simple but mainly because catgut produces 
local areas of exudation, and collections of 
serum predispose to mfection It must be ad- 
mitted, however, that if catgut w'ere used in 
such fine varieties as silk is, the difference be- 
tween the true matenals might not be so_ 
striking (17) If cotton continues to be as 
successful as the first reports indicate (21), we 
may look for a further improvement m suture 
matenal It has been tned on our service m 
over 100 major operations 
6 Gross break in aseptic technique In 
large hospitals with student nurses and in- 
ternes rotating every 6 weeks in the operating 
room, with a large surgical staff whose train- 
ing is not always of identical nature, a break 
m asepsis has to be continuously guarded 
against Visitors should always wear sterile 
caps, gowns, and have their mouths and noses 
covered Visitors in nonstenle gowns w'hen 
they lean against the drapings or the ex- 
posed backs and elbow's of the surgical team 
are a definite menace The dnpping of per- 
spiration from the foreheads of the surgeons 
and assistants is a frequent source of danger 
Wc have tned some of the sponge-mops w'hich 
arc on the market, but their w'car is cumber- 
some and may increase perspiration V^ilc 
air conditioned operating rooms eliminate 
much of the perspiration, large blocks of ice 
placed in front of a fan haxe been tned, their 
use may be objected to as they stir up dust 
in the operating room and facilitate the migra- 
tion of bactena toward the wound 
A frequent source of a sudden spraj of dust 
and bactena is the sudden shifting of the light- 
ing system dircctlv o\ cr the field of operation 
WTien such a shift becomes ncccssarj it is 
wise to co\er the field with a sheet dunng this 
maneuver 
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7 Trauma la lixncs poor hcmottasis tu 

Unts under Unsion 0« hardly ncedi to be 
labor the point that rough ^1^nr^l^ng of 
huuffiaent bcmostasli, ntum under tnitxn 
which Invite localixed areas of favor 

the muldphcation of e\Tr present bacteria It 
is lets often realized that fod elsewhere in the 
body may be stirred up b^ the trauma of the 
operation and anesthesia and bacteria may 
then localize in the surgical held This is par 
tkularlv true of acute respiratory infectkms. 
During an inHoenza cj^omc In a Urge baae 
bospit^ one of us otaerred the suppTrtmtkm 
of many dean wounds that hiH bera healing 
without reaction for S to 7 daj-s, UTien the 
epidemic hit the dean surreal ward a large 
percentage of the wounds became bifectoi 
with bacteria which arc aecoodary ioraden 
folkrwing the virus, narnel) the Streptococens 
hemoh-tlcos, and the Sta^yloccns kemolyti 
aia. A patient, then, iboold tke\Tr be operated 
on except In emergencies when a re^nratory 
inlectloo is presait not only became of the 
danger of postoperative fralmonarv oompUca 
tkms but because of the poasfbie bcallatioD 
of bacteria In the surgical fidd The claadc 
experiment of producing a localised abscess at 
the site of trauma following an intraTOsous 
injei^n of baetenal sospen^on is caSdently 
known, but its ap;^ikaUoTt to the kxailxing 
effect of surgical trauma is often Unored. 

8 OtJar moves of injedioiu Another source 
of infection in postoperati\-e wounds It the 
presence of bacteria In a Utent “resting' 
state in the tissues. This problem in its rcU 
tion to the actii-atioo of phlebitis in rarkoae 
veins has been dUensted efarwbere (8) The 
pelndple of actli-ating resting infection by 
surgical trauma and espedally by creating 
anaerobic or partially anaerobic cooditkms 
has an important apphcation in all suirical 
operations where potentially infected ulds 
are invaded. Gas gangrene following ampO' 
tations for Tascular disease 11 an example (9) 
The tom or o \ 'C f s tj e tch cd musde of a musde 
■plit ring indsiem mav be of more harm to the 
patknt a dean, sharp cut in the m u s de , 
provided It does not damage its nerve supply 

That more Infection does not result from 
such endogenous sources is no doubt doe to 
the patient s Immunity This immunity may 


be local devdoping aroond a chronic anal 
fistula, or general But the immunity of pa 
tients to specific bacteria varies from day to 
day Schafer found that in tbo nwnthi of 
Tanuary and February immunity of ■ntm-it. 
ts at its ebb for diphtheria. Epidemla ot 
scarlet fever are explainable not by the sadden 
appearance or mullipUcalioti of Dacterii but 
hy a sudden decrease of immunity The sod 
den overwhelming scpticmla foltowing dean 
ope ra tio n s, whkh, according to Hunt, occurs 
in 1 of 3000 to jooo cases may be explained 
in the ahaence <d any lecomilzable source of 
infecdoD by such a sudden loss of Inmunity 
ilTS.D T a4 yu oUntber obese onuhsdt 
small rplfmstrk bank vltkh was repaired oadtf 
load anesthesia. An sB-sllh tedmlqos was csed. 
The cpoaliou Ucted 36 ntnatca. Ob the aifU a( 
tht opcraiioo the patiat had a Kvaie chlU. ItMi 
4 bin n she died cf fohnlDatinf scpdceiiua. He' 
miolytk strepeoased wera cuUimd ftua lbs blood, 
the tplecs, and ot^r oeiana. The field cf the opera 
UoQ ahowi^ no tniretioa. AH poarible aowrets of 
Inlectkn wm checked Ihioat cui tares e( the op- 
cntlfig room peraconel were The pro- 

tatee aoiaUee waa terOe. The ui;, u bsoiI, waj 
atrriUsed with hutremente In bcftloi ater Iv 
min tea. Tbepatiaot throat aas ib^tJy bfeeted 
Ba/oTtBaatdy cohere was made m>a it 
Such a case, which may occur b the prac 
tlce of any surgeon, fDostrates the dlfftrnlty 
of detecting some sourm of Inlecttou ot pti 
venting th^ occurrence. 


uansiAL siui/iu> 

The purpose of our pr es ent itodj was to 
lee what results were obtained with the 
methods here outlined, to rmphira* the weak 
pobta, and If possible, suggest their remedv 
The material to be presented fDostrates the 
resuita obtabed b a general hospital b winch 
yearly over 7,000 major operatkes arc per 
ifir m^. As some of the special sheets were 
bcosnpfetefy filled out, we can present data 
OQ only 606 dean operatloni. An bfedioo 
•beet was attached aunng the year of iqj 8 
to the hospital record of every major surgical 
case. The classification of postopeTative 
fectsems IS that of Claude Beck as reported by 
William C Beck b bis recent survey on mor 
bldity caused by opciati%T cooqjhcatioo 
(Tab* III For a check on our opf™^ 
room technique we could atffiie only the first 
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Chart 3 Wound healing classification 


tonnes and orthopedic operations, the lowest 
percentages were encountered following hys- 
terectomies and mastectomies Reddened 
skin edges were encountered in 20 3 per cent 
foUowmg hysterectomies and only m 2 4 per 
cent after orthopedic operations Stitch ab- 
scesses, Ao, were seen most often after lapa- 
rotomies and least frequently after hernioto- 
mies Shght serous or purulent discharge was 
seen most frequently after appendectomies, 
indicating the necessity of careful protection 
of the abdominal waU from contammation and 
the occasional use of dramage or delayed clos- 
ure as advocated by Coder and Volk He- 
matomas were most frequent after thy- 
roidectomies, which, of course, is due to the 
nature of the operation We have commented 
on the large percentage of skm necrosis fol- 
lowing mastectonues 

EVALUATION OF RESULTS 

The difficulties in evaluatmg the results 
of such a surv'ey are obvious In a general 


hospital, the technique of different services 
and of individual surgeons vanes There were, 
of course, certam nonvanables, such as (i) 
the sterilization of instruments, suture ma- 
tenal and surgical linen, and (2) the new air- 
filtenng masks, which we do believe have an 
important rble m dimmishmg air borne infec- 
tion The madence of stitch abscesses, shght 
and senous wound mfections, mfected he- 
matomas and septicemia totals 3 81 per cent 
of aU dean operations, a truly excellent record 
compared with other carefully conducted sur- 
veys (22) On the basis of some expenence 
with trymg to estabhsh the madence of surgi- 
cal mfections from the ordmary hospital rec- 
ords, we have to come to the condusion that 
aside from bemg a cumbersome and lengthy 
task, many mmor infections are unrecorded 
and perhaps never known to anyone but the 
interne removmg the stitches We believe 
that m order to get comparative results, simi- 
lar record sheets would have to be used by all 
mstitutions reall)'^ interested m their per- 
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of the record b> the raWeot on gj-necotm or 
to the dJSco]^ of sterilizing the held u on- 
cerUflL 'Ihls servKe has smee cat down the 
p erce n tage to a small mmiraum. dole 
o-»tertomi« show a ^■eI> high percentage of 
primary wound healing— 89.* percentage. In 
this bc^tal drainage is as^ m all cases for 3 
to 4 da)*!. In a misallaneoas group indodiiig 
neurosurgical cases, vascular surgery pdaatk 
surgm thoraoc and gemto-urinary ^otienta, 
wound healing compart favorably with most 
other groups, owing perhaps to the ^jcdal 
pje up eia Lii c care of tn«e psaienta. 

AppendectomSes did cqu^> well with the 
czeepboo of minor stin fafcctkica (Chart 3) 
The Ftatlstica on bone and tendon operations 


are favorable espcdallv In regard to the low 
inadeoce of minor slun infectMOS and of 
hematoma. FoCowmg mastcctonucs, necro- 
sis of the skin edges seemed to be a oxnpUca 
lion too often encountered. Thu Is otniooilv 
due to the effort of removing as much sih) as 
possible or ia\Tng too much undermined ilun 
and may point to a more frequent me of Im- 
mediate or delayed skin grafts. Other Ispa 
intomles behaved much like the s\Trafc 

^\'nen the operathre procedures are gruuped 
according to the postoperative reactioa, the 
poults mentioned obtain renewed cm ph i d * 
(Chart 4) Primary uitioQ, A„ showed the 
highest percentage folknring choiecjitcc 
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mum of mfection foUowmg clean cases We 
will have to pay more attention to the sterili- 
zation of the slun and to glove punctures We 
are not m a position to evaluate the bac- 
tericidal eSect of radiant energ}'^ on the con- 
tamination of the air in the operatmg room, 
but it IS our feehng that the use of effective 
air filters m closely fittmg masks is another 
step in the same direction, certainly a simpler 
one Perhaps the mouth and pharynx of the 
operating room personnel could be temporar- 
ily stenlized with tablets or trochees, but there 
IS no good evidence yet that this is practicable 
The fluctuations of immunity and their rela- 
tion to sudden ovenvhelming infection is an- 
other open question , only shght use has been 
made m this hospital of the prophylactic doses 
of sulfanilamide before operations that readilj^ 
lead to contamination, from within the body, 
such as mtestmal resections 
Whether the contamination with Staphy- 
lococcus aureus comes from the nose and throat 
of the personnel m the operating room (13, 
14) or whether it is skm contammation (10) 
is impossible to decide In an excellent review 
of the problem of air contamination, Walters 
find Magath lean toward the view that air 
contammation through respiratory passages 
and Its effective stenlization by radiant en- 
ergy is far from bemg proved Certain it is 
that expensive and comphcated ultraviolet 
radiation in operatmg rooms is still m the ex- 
perimental stage and need not as yet burden 
the budget of the average general hospital 

SUMMARV 

1 The sources of contamination of the sur- 
gical field have been discussed The use of a 
new flannel mask has been described which 
efficiently filters bactena but does not deflect 
them The sterilization of the skm of the 
patient with soap and water, followed by lodme 
and 70 per cent alcohol, is advocated Meas- 
ures have been suggested which seal the suture 
hne foUowmg operation Silk was preferred to 
catgut 

2 FoUowmg the classification of Claude 
Beck, 606 clean operations have been studied 
m regard to their postoperative wound reac- 
tion Postoperative mfection resultmg m 
prolonged stay m the hospital or danger to 


bfe occurred m i 59 per cent A total of 3 8r 
per cent of all clean operations showed wound 
infection Special interest has been focused 
on reddened skin edges as evidence of made- 
qnate stenlization of the skin Hematoma 
and marginal necrosis occurred more fre- 
quently m certain types of operations The 
matenal was studied accordmg to operative 
procedures and plotted against the different 
grades and types of delayed umon 

3 The study is intended to stimulate simi- 
lar efforts of record keeping m other hospitals 
As a result of our own survey, further im- 
provement in our records has alreadv taken 
place The filhng out of the record is simple, 
not time consuming, and should be en- 
trusted to the resident 
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Chvt 4 Opmtfrt tM i x»Au a pmifed t» oodbctlsf. 


cenuge of disturbed or d«liyed wound beal edges are far inore fretpestl) eoaxmtaTd la 
ing The fors'cy of C Beck Oder* 4 c^rei a thousand ambolalory vein liiadou, 

ttiodanhcathn of sucfa studies. which are not mduded ben, masdsol was 

The reddened skin edges are ondonbtedly used bat do sfirer foil or antiseptic dostiag 
doe to ioadequate sterilmtioa of theikinora powder has been emplo;^^ During the bot 
post op eialive contammatkn of the werawL speBof Jol) we betamc convinced, bow 
The gynccologKal service, on which 1 per cent evTT tlut ambdatorj patfamta, eipedaDr re 
merctirochrocite was oaed had the highest quire added care for the protection of the 
Inddence The highest and lowest pjercent suture Ihie from cutaneous bacteria. The 
ages were Taj per cent and *4 per cent. In puhic area b especlalty prone to minor ikk la* 
addhkm to the soap and water todine and lection, which ma^ cipJim the hkfa Inddetux 
alcohol preparation we advTKate two other after bysterectooues and ingiunal bembs. 
measures to prevent delaj'ed cootaminatloa The results obtained here are readily hit 
of the «Hn after It has beM sutured One Is passed by the individual sorgeoQ wbo ts ope- 
the use of lilverfofl under which we hare dally conscious orf postoperative bfectum. 
never seen a true cutaneous Infection the In sur veying the practra of other bos dt ils 
other is the ghnng of the gtose dreahie to the one surgeon stated that “postoperative tufec 

stm with mastoS * which one of Of (G dc T ) tlon has occurred so Infrequently that we have 

has been nrfng mice 1915 and which almost stopped thinking about it. This mar 

eiceflent pn«1l dresiinga lor aseptic woenda. be true of tome surgeons of our instituttn. 
The Importance of late skin tafectioBS la best We were really intcTestM, however In de 
seen In the man) ambulatory vein legations, termlnisg the chances that the avenge pa 
In the bit summer months, where per^dia tieit has ol deveiopmg an fnfectkn “P" 
tMn can readDv increase the bddcnce of bac crated on at St Luke a HosuitaL We ban 
leiia around the sulnit line reddened skin used rigid criteria for the es HUlshmeo t of tbe 
data puhhsbcd here. ,, 

ruto tk—Mf— It seems as if there fa an IrredodWe mini- 
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de takats, jesser postoperatwe infection 


mum of infection following clean cases We 
n ill have to pay more attention to the sterili- 
zation of the skin and to glove punctures We 
are not m a position to evaluate the bac- 
tericidal effect of radiant energ}" on the con- 
tamination of the air in the operating room, 
but it IS our feehng that the use of effective 
air filters in closely fitting masks is another 
step in the same direction, certainly a simpler 
one Perhaps the mouth and pharjmx of the 
operating room personnel could be temporar- 
ily stenhzed with tablets or trochees, but there 
IS no good evidence yet that this is practicable 
The fluctuations of immunity and their rela- 
tion to sudden overwhelming infection is an- 
other open question , only shght use has been 
made in this hospital of the prophylactic doses 
of sulfamlamide before operations that readily 
lead to contamination from within the body, 
such as mtestmal resections 

\\Tiether the contamination with Staphy- 
lococcus aureus comes from the nose and throat 
of the personnel in the operating room (13, 

14) or whether it is skm contamination (10) 
is impossible to decide In an excellent review 
of the problem of air contamination, Walters 
hnd hlagath lean toward the view that air 
contamination through respiratory' passages 
and Its effective sterilization by radiant en- 
ergy' is far from being proved Certain it is 
that expensive and compheated ultraviolet 
radiation in operatmg rooms is still in the ex- 
penmental stage and need not as yet burden 
the budget of the average general hospital 

SUMMARY 

1 The sources of contarmnation of the sur- 

gical field have been discussed The use of a n 
new flannel mask has been described which 
efficiently filters bacteria but does not deflect ** 
them ITie stenhzation of the skin of the 
patient with soap and water, followed by iodine 
and 70 per cent alcohol, is advocated Meas- 
ures have been suggested which seal the suture 14 
line foUowmg operation Silk was preferred to 
catgut 15 

2 Following the classification of Claude 
Beck, 606 clean operations have been studied 16 
m regard to their postoperative wound reac- 
tion Postoperative uffection resultmg in 
prolonged stay m the hospital or danger to 


hfe occurred in i 59 per cent A total of 3 81 
per cent of all clean operations showed w'ound 
infection Special interest has been focused 
on reddened skm edges as evidence of inade- 
quate stenhzation of the skin Hematoma 
and marginal necrosis occurred more fre- 
quently' in certain types of operations The 
matenal was studied accordmg to operative 
procedures and plotted against the different 
grades and ty'pes of delayed union 

3 The study is intended to stimulate simi- 
lar efforts of record keeping in other hospitals 
As a result of our own survey', further im- 
provement m our records has already taken 
place The filling out of the record is simple, 
not time consuming, and should be en- 
trusted to the resident 
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Dote that the pccfnancy occ u rred tn a patient In 
aboDi there vu a rerltable tobofgan ilidc from 
the fallopian tube to the ovair Just as fntilha 
tion of the o^^lm in the tube a a pfdlmhiary sta^^ 
b the ererj-da) occurrence and dex-ek^uiml erf 
normal btra-uteruM Rstatam, hhesrbe It thc»ld 
be poealbte for the unpre^ted (man to 
dowtrwmrd into the gapbg recently roptmid 
oi-an thee to develop. VVliether an endoiDe 
triouc Implant must furnish a favonhle stte for 
udatioD a the ovum u «u possible b this pa 
bait mtJi endometrusis, Is an sddHboal pi^ 
lem mxitirtp of ahjcfa nia> infBoe here. 

Netriv oo cases of pnmarr or Hme (jvarian 
pcegnancY have been recorded b the hteature erf 
tlia numoCT ooly approslroately 6 d are antbentJe 
bstancts of primary ovarian jestation. Despite 
the fact that oolv a souQ tnunber of cases are 
recorded in the blcrmuire and many of these cbd- 


not be accepted as authentic primary ovarian 
pregnanev b prciljabl> iwt at all rare and U vny 
lik^ aplams a consideiabie proportwci d the 
aues of terkwt hemorrhage from tie ovary aho. 
It doobtlm accDonts for socne Irmanrcs of secend- 
an abdoinlnaJ pregnanev —a imn± inore ccrmncei 
aflcctioQ than has beretofare been reiHzed. (Loll 
has bad 5 cases of abdominal pregnanev fn hK 
own pracOcr ) 

CO CLfMOX 

I \ case of Dnng imrup to red primary cnima 
pRgnaocT has been desmbed. 

s Evidence has been submitted b fohstanpa 
tioo of the thesb that pmnary ovarian pregnancr 
may occur after fertlliaatioD b the finii^n tube 
Jnst as normal btra-ntmne gestsUon devdon 
alter tmHiatkc b the fallopian tube Thebrixf 
that pnmaiy ovarian pregnancy o creri toleh 
after leruUnrion of tlv ovum btrforr Its escape 
from the ovary b UOTtrranted. 

^ Despite the fact that only a small nnnbrr of 
cases of primary oranan pr e gna ncy are recorded 
b tbe btmlDre and a cnsisklmble proportjoo of 
these are not anthentic, it maild apfox that 
ovarian pregnancy of la escapes recn^Uoo and 
It b ahra)*! to be coDsdertd b ctaes of ovarian 
benonhafe ahlch are senoos enough t retire 
oujical btemslksa. 
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THE DISRUPTION OF ABDOMINAL WOUNDS 

A Continuation of a Previous Report 

FRANK GLENN, M D , F A C S , and S W MOORE, M D 
New York, New York 


O VER 3 years ago we reported 22 cases 
[ of disruption of abdominal wounds 
' (i) occurnng in a senes of 2,927 pa- 
tients on the surgical service of the 
New York Hospital durmg a penod of 3 years 
and 8 months Smce the mortality of this senous 
comphcation contmues to be from 22 to 50 per 
cent in vanous reported senes we have again re- 
viewed our expenence with an additional 3,490 
cases and consider m this study, therefore, a total 
of 6,417 abdommal wounds From the data col- 
lected m the study of the first senes of 2,q2'j pa- 
tients certain conclusions were drawn leading to 
the application of general policies m the second 
senes of 3,490 patients treated over a similar 
penod of time The value of such a study is sug- 
gested by the results since in the first senes the 
mcidence of evisceration was o 75 per cent and in 
the second senes o 60 per cent More significant 
perhaps is the difference in mortality rate as that 
in the first series was 45 45 per cent while in the 
second senes it was 19 04 per cent, a mortality 
rate of 30 2 per cent for the total of 43 eviscera- 
tions 

In the contmuation of the comprehensive 
study of this problem of wound disruption on the 
surgical service of the New York Hospital, the 
records of all patients upon whom abdominal 
operations were performed between September i, 
1932, and January i, 1940, were reviewed with 
respect to the following factors location of the 
incision, suture matenal used m closing, the 
operaUon performed, the lesion, whether malig- 
nant or nonmahgnant, and whether mfection 
was present previous to operation or presumably 
introduced during the operabve procedure Our 
total of 6,417 abdommal wounds were followed 
by 43 eviscerations, an incidence of o 66 per cent 
The general information concerning the senes is 
presented m Table I 

In Table H the influence upon the incidence of 
evisceration of the site of incision and the type 
of suture matenal employed, together anth an 
evaluation of the incidence of wound e\nsceration 
for the entire penod, are presented 

From the Department ot Surgerv of the Net\ \orU Hospital 
and Cornell Uni\crsjt> Medical College 


Table HI approaches the subject from a differ- 
ent viewpomt Here the figures are given for m- 
cidence of evisceration m vanous operations and 
again reference is made to the suture matenal 
employed 

Table IV summarizes the distribution of 
suture matenal employed It is to be observed 
that catgut has been used with mcreasing fre- 
quency and we feel that an interpretation of this 
point IS worthy of discussion The indications for 
the use of silk have been more ngidly adhered to 
from year to year Catgut has, therefore, had to 
bear the brunt of all cases of mfection or possible 
mfection The inadence of wound evisceration, 
however, has been almost equal in the two obviat- 
ing, therefore, any preference for safety in so far 
as wound closure is concerned 

ItTES OF CLOSURE 

1 Catgut closure a Interrupted catgut clos- 
ure The pentoneum is closed with a continuous 
suture of No o plain or No i 20 day chromic 
catgut The fascia is approximated by a senes of 
interrupted sutures of chromic catgut No i 
Stay sutures of silkworm or “dermo” are placed 
so that they embrace the fascia only 

b Interrupted catgut closure with figure-of-8 
sutures This is a modification of a, instead of 
interrupted chromic sutures, the figure-of-8 type 
of suture with No i 20 day chromic is employed 

c Interrupted catgut closure with drainage 
No I 20 day chromic catgut is used to close the 
pentoneum Instead of one contmuous suture, 
one continuous suture starts from each extremity 
of the wound and is brought to the pomt where 
the drain emerges At this point on either side of 
the dram, a smgle reinforcing suture of the same 
matenal is placed The single suture is referred 
to as a "safetj^ suture ” The fascia is closed m 
the manner descnbed and stay sutures complete 
the closure 

2 Silk closure a Silk closure without drain- 
age A continuous suture of twisted surgical silk 
No 7 approximates the pentoneum, and inter- 
rupted sutures of the same matenal umte the 
fascia When sta> sutures are emploj'ed they are 
of the same silk and form a lateral figure-of-S, in- 
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table L OENZIAI DTrOBltATTOX 

Ncnirr trf iMfirirnl ortntioei 6jr» 

ToUl cil«.tl 4 l«n ’VI 

lactdcDC t . per cent 

. 

Mortiltx per rent jo 


dodliif Uw £«tck Tbe Bjbcntiflfotu ti*»aei *nd 
»lin ait doaed milh Inttrrupttd till (^a t) 
futum. 

b Sni cloaoit »ith dialna^ Thli ckaitre b 
the •UDcaibmpTmoai lilt except that tflk^No. 
7 b lacd In place of calgnL The aafetj loturea 
of allk art cmplcrved Stay acturei may or may 
not be lutd the nbcntaocoui tiicuei are oot 
ap^jnnhnated, tmlcn ihej art unoauallj tKtrV 
Ordinaril} the deep ilin fatoita (No. 5 aOk) 
fltiffice to bring that tbsoes Into approxlmaticn 
and renctiOQ aiouDd the drain b Ina Ukdy to 
peiabt In the Ruroundlng tbaoei If aniam ait 
emitted. 

j sot €*d catgKi dnwrt A cmturuoui taniTe 
of No. 0 or \a 1 plain catmt or No o or No. 1 
diromk catgut b toed for uk perltooeom. The 
fajcb b ap^fiuxunated b> bternipted mtom at 
twirted lurjlcal liljL Na 7 or figare-Qf-S antnrw 
of the came oatenaL lotempt^ cnLure* of allk 
Na 5 are naed to apiproxlmaie the cubntaotooi 
tlcBM and akin. Su> CQtv^ «bm empkntd, 
are buned, cooebt of doable dix, No. 7 and fonn 
a N'CTtical figare-of 4 vlthoat m^dlog moaek. 

4 SOier wt dtntn Thb b t^ Uvoogfa-aad- 
thnngfa diva wire donut u deaoibfd Rad, 
ZlnningcT and Memll A aatore of tGm wire on 
on alnamatk needle b Intralnctd frotn the akin 
thioo^ the (obentaoeoaf ibtoei and bttn dernn 
to and throDgb the peritnoettm, and b then re 
t ni ped to the akin, »>•» by laj-cr Slhtr wire 
■Dtuiti ol Na >0 round «lit ibould be Inierted 
aboat t emtimeterf apart and when all have 
been pbeed they are drewn taaght and each one 
b acoired aepnrately by twbting No gtrarcb to 
protect the lain from the wires are empkiyed. 

In OOT prev iooa report we warned arainst the 
tae of iHk and catgut in the lame woond. The 77 
caiea reported bm of dome of abdamisal 
wound! with cQk and catgut tbow none of the 
nnfavoeatJe amplkatfooi that we bait ang 
rested. The defini don of a sQk and catgut wound 
^ bowe^tr demanding of mpknarfftn. Tbe Die 
of a sQk tattue, or a catgut sutnie to tbe perito- 
Deum with sQk hgaturcs and silk tutorcs to tbe 
r«>rb subcutaneous tntue and the akin does not 
present the tame ntoatkiD as does tbe me of both 
catgut and giTk material for mtuie and Ggatoie in 
the more tnperfidil hyera. The use of a long, 
p;. p^tnrw>« JTt suture to the pciitooeum b ob- 


TABLE n — CTTE OT OCQSKW AND 
WJTVCE UATItlAL 



jected to by iccne tai g i cn s beaua e , they on 
tend it prmces a pemanest dluortioc of the 
peritonnan. Ftmhermort, they ob^ to its ese 
on the groond that U tie wtesd I r cuu fs la* 
fected a prooacted ihnr b required for the expU- 
•kn of the cntlneoas tOk ntnie during «hkh 
perio^ fereim bod) sbos pertais. 

f«t aa added sectirltv in the use of 
mrough-ond through tiim wire domes and 
altboi^ the of wotmd dbruptloQ In our 

aeifeof jSj b 1 j^per cent^ beherethatthb 
would have been higher In the auoe gnaip 
of cases with any other mtuie materbl. The 
indkadens previoutly set op bare been the bub 
for its use. We recommend that lOver »Iie 
doaure be used in the presence of masaliT ah- 
Aminat [nfccdoQ, Lo woimds ahlch have been 
gioialv cootamhuted by nstrantestinal cno- 
tents, and In all cases debilitated by malignancy 
or loog chroolc 'I s noefa ted with 

anetniw aswdl as for the secnodaiy dome 
of dbnipted woundi. 

Our experience as detailed In Table \ coolinnrs 
t be ratlwr unique In the prepoodcrance of dis- 

ivptioo In male patients as compared with other 
reports in the Ulerature. This k moat oearij 
approached by ileieni and Howes who report 70 
per cent evbceratians ocenmng in male patienti. 
TT» total inddcDce here U ipproiiiiisteiy 90 per 
cent tmV* patients who have had wcaiad cus- 
rnptloQS. 
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TABLE m — OPERATION, STTrCTRE MATERIAL 


Operation 

Cat 

gut 

Silk 

Cat 

gut 

and 

siIL 

Sliver 

wre 

Total 

Evis 

cera 

1 tlona 

Per 

cent 

Appendectomy 

1778 

1043 

22 

S 

2851 

5 

0 J 7 

Biliary tract 
operations 

loog 

IA 7 

3a 

102 

1390 

12 

0 92 

Stomach opera 
tions 

383 

113 , 

13 

136 , 

64s 

10 

I 55 

bowel 

operations 

75 

28 

I ' 

27 

I3I 

I 

1 

076 

Large bowel 
ojierations 

337 

150 

3 

60 

550 

11 

I q6 

Pelvic operations 

178 

40 

0 

2 

220 

0 

0 

Eipkjratori 

operations 

13a 

laS 

5 

27 

289 

2 

0 60 

Ventral hernia 
repair 

31 

332 

0 

3 

266 

2 

075 

Splenectomy 

8 

Sa 

0 

3 

63 

0 1 

0 

Umbilical hernia 
repair 

0 

12 

0 

0 

12 

0 

1 

0 

Miscellaneous 

30 

34 

I 

17 

01 

0 

0 

Total 

3070 

1 085 

77 

385 

6 417 

4 t 

065 


ANALYSIS OF EVISCERATIONS 

No age IS immune, evidently, from wound dis- 
ruption as our youngest patient was 8 months 
old and the eldest 76 years of age "^he majority, 
however, are to be found m the fifth and sixth 
decades, or m the age m which mahgnancy is most 
likely to occur 

In our previous report we noted that our find- 
ings were in agreement with those of many au- 
thors in that we reported an mcidence of wound 
disruption of i 20 per cent in abdominal wounds 
for malignant disease which was almost twice the 
incidence of wound disruption m nonmahgnant 
cases Since that report our expenence has been 
even more stnkmg for in 557 patients with mahg- 
nant disease there were 10 eviscerations, an m- 
cidence of i 8 per cent In 1,139 patients with 
malignant disease there were 16 eviscerations, an 
mcidence of i 39 per cent, while in the same period 
27 eviscerations occurred m 5,278 patients with- 
out mahgnant disease, an mcidence of o 51 per 
cent, givmg us now an madence of wound disrup- 
tions almost 3 times greater m mahgnant dis- 
ease than in nonmahgnant disease ParaUelmg 
the importance of malignancy from the stand- 
point of the possibihty of wound disruption is the 
associated high mortality rate, for in the 16 pa- 
tients havmg wound disruptions m mahgnant 
disease the mortality rate was 56 per cent, where- 
as in nonmahgnant cases the mortahty rate was 
18 51 per cent 



Fig I Location and designation of incisions employed 


Of all the known predisposmg factors to wound 
evisceration, debdity has received the greatest 
emphasis This term is a comprehensive one and 
IS generally used to denote weight loss, weakness, 
anemia, and early fatigue on exertion, commonly 
seen m patients suffenng from mahgnant disease 
and especially those whose mahgnant lesion is 
ulcerated with resultant bleedmg and infection 
In our first senes of eviscerations there were ii 
patients labeled as being debihtated pnor to 
operation, while m this senes of 21 patients 
there were 8 The red cell count ranged from 2 5 
to 5 9 million and m many instances the recorded 
pre-operative red blood count was done after 
numerous transfusion The significance of avita- 
minosis has become more important m our expe- 
nence and for this reason we are at the present 
tune insistent that those vitamms known to be 
concerned with wound healing, in particular 


TABLE IV SUTURE MATERIAL, SUMMARY 


Suture material 

Total 

Evisce- 

rations 

Per cent 

Catgut 

3 070 

26 

065 

SUL. 

I 83 s 

12 

0 60 

Silk and catgut 

77 

0 

0 

Silver wire 

38s 


I 2 p 

Total 

6,417 

43 

0 66 


TABLE V EVISCERATION IN MALIGNANCY 


M&hgnant Nonmalignant 

disease disease 

Total cases 1,139 5,278 

Eviscerations 16 27 

Incidence, per cent 139 51 

Mortality from eviscerations, 

per cent 56 18 51 
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vitamias B and C, be administered before and 
after operation parenterally if they cannot be 
given by mouth 

Arteriosclerosis and hypertension, msofar as 
we have been able to observe, do not play any 
significant r 61 e m wound disruption Diabetes 
associated with arteriosclerosis and commonly 
recognized as a factor m lowenng resistance to in- 
fection has not accounted for a single instance of 
evisceration in our senes Syphdis, long em- 
phasized in the surgical hterature as being re- 
sponsible for poor healing of wounds, seems to 
have played no part in our group Only 2 of 
these patients were found to have positive Wasser- 
mann reacbons 

As to their location, the 43 wound disruptions 
were distributed as follows Upper nght rectus, 
26, lower left rectus, 6, upper left rectus, 3, lower 
nght rectus, 3 , McBumey, 2 , middle nght rectus, 
middle left rectus, and transverse umbilical each 
one The upper nght rectus incision is by far the 
one most frequently employed, aside from the 
McBumey, in operabons upon the abdomen 
Likewise, it is through this type of incision that 
operabons on the biliary tract have been done 
Upper abdommal incisions, it would seem, are 
more likely to be subjected to greater mechanical 
strain than those of the lower abdomen In 
addition, there is greater likelihood of pentonitis 
ongmabng in the upper abdomen to spread to 
the entire pentoneal cavity than when it arises in 
the lower quadrants where there is a tendency to 
localize in the pelvis It is for this reason that 
gynecological surgery is associated with a low 
inadence of wound evisceration 

Drams were used in 15 of the 43 pabents It 
is our general impression that drainage of a wound 
properly closed does not materially increase the 
probability of its dismpbon 

The time of disruption following operabon is of 
significance Although most disruptions occur 
between the fifth and tenth day after operation, 
we have had them occur as early_as the first and 
as late as the thirtieth day The immediate fac- 
tors of wound disruption continue to be those 
associated with upper respiratory infection and 
abdommal distention Coughing and vomiting 
remam the two most common symptoms that ap- 
pear on the charts of these pabents at the time 
of disruption It seems unnecessary to stress the 
importance of combating postoperative pulmon- 
ary complications by rebreathing with carbon 
dioxide, shifting position immediately after opera- 
tion and doing everything possible to prevent 
postoperabve atelectasis Persistent vomibng 
may be controlled by the use of the Wangensteen 
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metltod of deoompreuioo or ^nUer Abbott double 
lameo tnbe, ind we lermnnicnd thefe tne for It 
u beileved that thh hu been of Importance in 
redocinj the fajodcnce of woood eviaceratioTL 

In theae 43 pitienti, aecocdarr doaorei woe 
accompHibcd u foUowi 33 wltn an\er wfitj 7 
with parWng utd adbcsire atrapph y j with 
rilk, I with catjut, and 1 with lOJnronnj^L 
Ptckkof and adlvetise atiappfng were nsd m 
thoae patients who were cixtcdered too ill even to 
sabjert to a wcoodarT cJosure with silver wire. 
Odc of those died and 3 later dereloped ioosknal 
bemlas. Following the aecoodarv cusore the pa 
tlats remained In the hospital from i to 1 6 
dart. 

■^he TPoc taHti rate for ooi entire serica of 43 
cases b 30.S per cent. In our first report there 
were 10 deathi occurring m 3 instances of wound 
dbrnptkm or a mortal^ rate of 4S-45 cent. 
In our b«t i dltmptloQi there have been 4 
deaths, or a mortal! tv rate of 9^percenL The 
lowered mortality we attxfbntc to carli rerognl 
tKO of the erlacentioo and to the prompt aeoon- 
dai^ closure of the wound before dehls^ce haa 
Ukea plant through its entire extent 
Knyrs TO iitPHtsui 

During the past a \Tara then has appeared In 
the Birgk^ hteratsre number of artioea favor 
log the use of iQh suture material Whipple, 
Jaikba, SlMmbaogh Herwea, tod otbera n\e 
reported their iavonbk exp^encea with the use 
of thU suture material. The master of sQk 
aarg'Ty'’ was Hakrjed and It was chiefly his 
accurate underatandiog of wound bealiog and hk 
cjecntko of a meticnlOT toigical technfeioc that 
cstsbltshediUose. It ina> aeon logkid toatsume 
that an ahaothahle suture materuU which win 
dmppear ioOowfaw the healing of the amitd 
would be preferable to one that remams In the 
tissues, but in c-ti»«n wounds the amount of reac- 
tion about the silh ertures Is mlnmiMl. It b our 
optekn that man> of the advantages of silk 


suture material are based upon the meticulous 
tt^w of Kitgtry It retpiiies rather than oa the 
strength of the suture material The terrai tDl. 
soigcoc and catgut urgeon hate cccr ta 
have a definite meaning to the profession. I 
both groupB crcdleDt results bsve bra obulu^ 
hi the suturing of an ahfkenlnil wound. It b 
therefore Important in the coesideTitioo of thb 
artiiect to lock, tipon the yrtWan In a hruader 
sense than the literature Indicates at preaeuL 
VI e should keep in nurtd the enjeral status of the 
patient, hb nutiitlcn, whether or not be b 
aocmlc, six] the disease that hat aecessitated an 
operadai as sell as the structare of the parts 
tovohrd in the ckauie of the abdominal sround. 
The meticnJoQi care e te r c lse d by the surreoc la 
ddog an operation should be paralkied by the 
puat-operatiee care of that indivkluai In order 
that tne anatomfeaJ and phytlologtcsl Integritr 
of the ahdcmlnal wall mav be re-establbhed m as 
short a time as poaslhte When all of these be 
tea are rerognmd aixl receive proper atteutioD 
the Incidence of ahdominil wound dlsniptioe wHl 
be further drmhibhcd 
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fractures of the mandible 

M S STROCK, D M D , Boston, Massachusetts 


A COMBINATION of reasons has pro- 
duced greater interest in fractures of 
the mandible The number of such 
fractures has increased smce the advent 
of the automobile Today thorough roentgeno- 
graphic examination reveals many fractures that 
formerly went unrecognized Recently devised 
appliances have made available simple and 
practical methods of treatment which give en- 
couragement to the novice The general surgeon 
has begun to recognize that he has not done his 
best for the patient if he has not restored normal 
occlusion 

The many recent papers on fractures of the 
facial bones and their management disclose a 
striking lack of agreement in this field of surgery 
The missionary work of Kazanjian has done much 
to bring order out of chaos He has demonstrated 
the impracticability of expensive appliances 
which take days to construct He has emphasized 
the importance of training the oral surgeon m the 
use of mechanical devices He has ov erthrown old 
accepted theones by provmg them wrong, to wit, 
direct wiring and absolute fixation Many of the 
principles descnbed herein are either his teachings 
or slight modifications of them 
The threat of war and the mobilization of 
medical units has brought before us the need for 
uniformity of treatment It is obvious that many 
of the principles developed by Kazanjian' m the 
last war have not become popular In civilian 
hospitals, for instance, we still see complete fixa- 
tion of one jaw against the other, the use of 
complicated splints, the covermg of wire ends 
w ith compound and wax and manj other practices 
uhich are relics of the past It is the purpose of 
this paper to outline the simplest forms of treat- 
ment which may be applied to either simple or 
complicated fractures of the mandible 
Anatomy If the thickened portions at the ends 
of a horseshoe were longer ^ e ould have a rough 
model of the mandible If these ends were hung 
betiveen two slings, the outer band of each shng 
would represent the masseter, and the mner, the 
internal pteiygoid Between them they support 

^Kazanjian V H Urgent treatment of face and jaw injuries 
J Am Dental Ass igrb 13 

From the Plastic and Dental Semee of the Massachusetts 
General Hospital the Dental Sen tee of the Peter Bent Brigham 
Hospital and the Oral Surgical Clinic of the Hanard Dental 
School 


the ramus of the mandible and act to pull the 
lower against the upper jaw These two muscles 
are like a pair of horses attached to the wagon 
whipple-tree The temporal muscles likew ise pull 
the mandible upward The external pter^’goid 
acts to protrude the lower jaw 

If we combine the action of these muscles, the 
pull on the shorter fragment, when the fracture is 
at the angle, is an arc upward and forward 
(Fig i) The depressors of the jaw are attached 
to the antenor portions of the body Thus we see 
that the posterior fragment is always pulled up- 
ward and forward, the anterior fragment down- 
ward and backward 

Dircdtonal plane oj fracture It is also of im- 
portance whether the line of fracture is from 
above to below, backward or forward If in a 
unilateral fracture the plane of cleavage is for- 
ward, by Its very nature the posterior fragment 
will support the larger anterior one (Fig 2) If on 
the other hand, the direction is backward there is 
nothing to prevent the shorter fragment from 
being dragged upward until the mandible strikes 
some portion of the upper jaw (Fig 3) Many 
other elements occur, such as the irregularity of 
the line of fracture and the position of projecting 
spurs, teeth m the line of fracture, or, occluding 
teeth These all make the problem more com- 
plicated 



1 ig I Direction of muscle pull Arrow i, direction of 
pull of the masseter and internal pterjgoid Arrow 2, 
direction of pull of external pterj gold Arrow 1, direction 
of pull of the temporal muscle \rrow 4, direction of com 
bined pull of all three Arrow 5, direction of combined pull 
of the lnfrah^nld and suprahjoid groups and the digastnc 
and the platj’snia 
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Foe nanj j'em we hive tuetKd Iwo pnodptc* 
In the ore o< fncttrrei ol the rrmtvjihle tfan- 
phdt^ is plan of hrimnWIIntt^ UmI pnXBpt ft 
cfnctML The [mportance of tbcac basic facts wiU 
be shown later Recent papers teod to k»e s^t 
of the fact that cotnpheated tpfmting cattset 
of time In rerhictjaD of the fractnre which Is often 
detnmental to the patient They also involve a 
costly Dot reaclfl) available to dink pa 
tknU. The surgeon rmtimflkr with the roethao- 
Lun of sudi spUots h often at a kas to apply them 
and dhtnitonca of occhjson are freq^Uy the 
end resalt 

£ar/T tdua 9n One of the most unportant 
lemons whidi we hare kained Is the Importaact 
of prompt redaetko and the oecestlts tor early 
immoblluatkc It b for thk reason that «e 
fDostrate (FVi 4) a method of appbcatkn of 
simple bandate and adhesf\T with elastic tractm 
whid cffectK-dy bdds the mandibk hnntobfliied. 
This simple method devised by Karanjiaa. Is In 
kcepfnt with the pcfoc^iie that, to be effective 
treatment most be slmpile and applrcabte with the 
smaJlest nomber of special tDalerUls and tostm 
ments. 

Inicrm rHIary vtrhig The simplest form of 
fixation Is Intrmiailllaiy wiring A bnttoo serves 
as a book to which intermaxillary eiaslics are 
applied. By gradual traclkw elastk force red uce s 
a fnctoie to proper ■llnement and holds the seg- 
ments hi posttka. \ ery few speosl imtiumena 
are required to wire a fractured mandible. Wo use 
A 3 gauge annealed brass wire Howeier man} 
peopk prefer a finer ganp^ for lighter gauge 
we cv stamira sted Thkk blunt Deedkhalders 
are very useful for applying the betton. A pair of 
wire cutters such as are used bv eiectridans are 
Qsdul and also a small pair of sdnors used by 
ksown as crown and bridge sdsnra. 

These buttons differ froen the ocdinaiv hewfc in 
that there are no free cods to scratch the cheeks or 
lljw- They require do cervering of wa «* coen* 


pound They are mffickntlv stable to wTihiund 
any amount of elastk pull without bucUmg 
They are 10 shaped as to retain the ekslk band 
without Its sUpjJng off. The strands are so unl- 
fonnly twisted that there h very littk darker of 
the w^ bseaHng even If it b cc o c a ea oeccsaiy to 
lighten the button at a later rUi. 

IntermSTBIirTelaslkllnvelwn itOiH frr man y 
Tears fe orthodontia. In thelatterpartof the 19th 
century there was a Utter cootroversy u to the 
ori^Datar of the falemBuJUarr elastk as a ccr 
recihr tnruurt fer makedusHu. Thor b itm 
some debate as t whether Case or the eider Baler 
first desoibed the methed. The use of these ebs- 
tks in the treatment of fractures of the maadfUe 
howrver owe their popobritr t Kaaajknwbo. 
returning frera the Fust I\ceid T\ai usd ana 
taught their use u earl> as 1919. A recent 
descrkticD in the Dteiatore adds lltUe to w fsU has 
loug been known cooctming the use of teter 
madnarT efastka. It leaib one to bdkre that 
the method therein described b a nrw method 
Thb b incemet, inaxmuch as the prlodpk b old, 
and the method has been used by many of us for 
two decades more or Icm. 

TfrtWidsS^yra; Figure^ t i shew 

the method of apply^l the IntemaifTliry button, 
with the use of a four strand bnus « ire, 13 gauge. 
The wne b passed through the interdental em- 
brasure fmen the buccal to the Ungual suifice on 
the tooth and then b pasKd back to form a kop 
about a tooth which has been selected because of 
iustrategk locatloa and sultableihape. Asccood 
loop b likewise pasKd about aa adjoinmg tocth. 
The wue b g r a spe d ool> at Its end mice the 
aoateh of the bemosut weakens it suffidentlv so 
that breakage Is liable to occur A needlebolder of 
the short variety grasps each of the four suandi. 
Tbe wire b Kraiped paialW to Its long aib sj» 
then bj trtctkn the length cf the four strands 





Fig 4 Method of application of simple bandage and adhesive w ith elastic traction 
iihich effectively holds tne mandible immobilized 


equalized Grasping the four needleholders to- 
gether and applying traction while the assistant 
supports the broken bone the needleholders are 
twisted simultaneously while traction is applied 
It is customary to twist the wires alwavs in the 
one direction,! e , clockwise, so that should further 
adjustment by another operator be necessary, he 
may assume that the wires have been systematic- 
ally twisted While the wires are twisted that 
portion of wire which envelops the tooth is ad- 
justed so that It lies at the cemento-enamel junc- 
tion where there is a small depression 

As soon as the strand or rope begins to buckle 
under the twisting motion, the twisting ceases 
The twisted strand is then cut one inch from the 
beginning of the twisted portion, the four ply 
strand is then grasped with one needleholder 
With a circular sweeping motion the rope is then 
wrapped around to form a complete loop and then 
IS wrapped a second time, the second loop bemg 
placed under the first thus burying the free end 
and preventing it from scraping the soft tissues 


of the cheek or lip and from cuttmg the elastics 
The completed button is easily accessible and 
readily kept clean It is firm and unyielding, its 
stability and ease of application makes the 
standardization of its application worth-while 
For ordinary fractures two pairs of such buttons 
placed opposite each other in each premolar 
region, are sufficient to keep the mandible im- 
mobilized when the buttons are held together by 
elastics 

However, when in order to secure proper aline- 
ment it is necessary to produce traction in one 
direction or another and the teeth are present, this 
IS easily accomplished by the addition of one or 
more buttons In such event the button may be 
used as an attachment for elastics and as a guy 
pulley over which the elastic rides to produce 
force in the desired direction 

The use of elastic force presumes some ex- 
perience in the practice of orthodontia Con- 
siderable harm may result if teeth are used which 
are unopposed by antagonistic teeth for, although 
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Flf. 5- firtt Kcp b tttiTimrilbrj bbf Tb«lm 
toepM f ifJ b«>amt tb) (aatu pabo W tbi tort^ 
bif. 6 TW tcmtiil kiop — the bt b |»kted with 

thit tncOoc b fcntlc, It b con th nioai ud tucb b 
force b trenjcndooi eoougi t« djit lerth cmn be 
completely lifted from then- (ooxti m 14 boon. 
Sbo^ 40 ftcodent fttfir the wue mnd 
efaitk» tbookl be promptly removed end rest 
win ctjcoonge tbe tooth to return lo iu orfgtn»l 
ptotltioD 

Infract re* f long fUudiDi where coeuWertWe 
defonrut exBU,43houT*tuiBcetodiiwIngiDcnU, 


cs% howMU tkranfh the ben m the t nth bul 

to tbe boml (wrbeK. 

fb 7 ftnaiof tbo botu^—eacb hr it f»T>^ 
ud thn/ Ics)^ opMhied Tb« tutroweiai 
»T«fwCalfcmly*Jtb»iMbHrTtwr»iflgtbeh T atbi 
tbna ifl dodvb* rfwwftiriecmiy and Uactn, 

fKf* tai,r^tafy a^Tcd ttnWl 

FI4.4 to botrtmest |«jda the loTf) ow the lafwal to 
tbe mnio-cwnad )aacijem Tnctin* rtwt hea tlv 
fa* btmm to bwcUe Tbe n a cot Me biik fioM IW 
Mart ca lb* Miaod 

FI* 9 It b pwped amfa p«T*Bd to lb* kat nb ud 
itb^ medoe nrpt aroaiiij b cWfasfa* dmbr 
BodcB 

Hf- Cwirlttba c< battett— tbe rod b WiVd endtr 
tbo bvlae, rhiiif h aq^rnt ud pre^tod■( tism- 
Flf Sota tb* italfdT ud n** ti acta* •< tbe 
bBtUB bxb fa rtodOj kept cicka. 

Fit Tb* benoH are ibn taaaorUd kb fbarl 
cfaatjc head 

iltboQgfa bound down in fibrout adbeikrts, t 
thefr fruper aliDemeot fbe one rule without er 
ceptioQ b that do tooth cr group of teeth w hiewt 
occhjdmg teeth In the oppcaJte jaw ihoold c\ er be 
used tonpport a bottoG t which etaitic tmetkn 
bapp&ed. 

TTie molt ImporUnt guide to proper al/netoem 
1* tbe oedutWu Hcnre>Tf there are incial mh- 
kading factor* about the meeting of the teeth erf 
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one jaw with those of the other The patient may 
have had an abnormal occlusion before the 
fracture, in other words he may have had a pro- 
truding or a retrudmg ]aw If there was pro- 
trusion of the mandibular teeth we occasionally 
have attempted to correct such a protrusion if 
this could be accomphshed with benefit to the 
masbcatory apparatus 

It sometimes occurs that after considerable 
effort m attemptmg proper reduction some space 
still exists between the antenor teeth It must be 
remembered that pipie smokers wear teeth down 
so that there is often a space for the pipestem 
This can be misleading 

The buttons are connected with a short elastic 
band which may be seen m Figure 12 In event 
that no elastics such as are used in orthodontia are 
available one may make his own short elastics A 
knot may be tied in a long elastic, or bands may 
be cut from rubber tubmg The band need not be 
wrapped more than twice 

It IS not necessary to fix the jaws so that it is 
impossible for the mouth to be opened On the 
contrary, it is only necessary to hold the jaw in 
occlusion without force The sudden forceful 
opemng, as m yawnmg or sneezmg, does no harm 
We beheve with Kazanjian that the abihty of the 
patient occasionallj to open the mouth a little 
stimulates heahng Intermaxillary elastics have 
other advantages They are readily replaced 
without affectmg the wiring or causmg pain, thus 
permittmg frequent exammation of the mouth 
This allows one to remove the winng at the ear- 
liest possible moment, thus elunmating the old 
standard term of fixation for long penods It also 
allows frequent and thorough cleamng of the oral 
cavity In case a general anesthetic has to be 
administered, elastics need not be apphed until 
after the patient has recovered sufficiently so as 
to preclude the risk of postoperative nausea 
If there has been great displacement and im- 
mediate immobilization has been delayed because 
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of complications, as in the presence of head m- 
junes, die elastic will by its constant though gende 
force reduce without trauma the fragments to 
proper almement In epileptics, who frequendy 
fracture the mandible, the elastics are so quickly 
removed as to be of great value Further, m 
those cases in which the wirmg needs to be 
modified from time to time the elastic simplifies 
matters a great deal 

CONCLUSION 

Responsibility attendmg the care of fractures 
of the mandible has mcreased No longer can the 
general surgeon be content with union regardless 
of resultmg occlusion, no longer can the dentist be 
satisfied with union regardless of the number of 
teeth sacrificed, no longer can the oral surgeon be 
content to wire the mandible for long penods of 
tune while his patient goes on losmg weight and 
feeling hke a muzzled dog 

Properly immobdized fractures of the mandible 
need not be fixed for the long penods that the text- 
book prescnbes We have many cases which have 
been immobihzed for less than 15 days 

The mtermaxillary elastic presents a method of 
immobilization which is simple and mexpensive 
and easily apphed It has the advantage of allow- 
ing frequent mspection and cleamng of the teeth 
It may be readily applied, if a general anesthetic 
has been given, after the patient awakens, thus 
avoiding the danger of nausea It permits enough 
physiological movement to encourage heahng It 
prevents trauma to the teeth as m sudden yawn- 
ing It permits in the latter days of fixation the 
ingestion of serai-sohd foods \^ile mgenuity in 
the application of the various devices at the dis- 
posal of the attendmg general or oral surgeon is 
not only desuable but necessarj', stdl the practi- 
tioner who sees only occasional fractures of the 
mandible would do well to acquaint himself with 
certain standard forms of treatment for the usual 
forms of fractures of the mandible 



PREVENTION OF WOUND DISRUPTION WITH THROUGH 
AND THROUGH SILVER WIRE STA\ SUTURES 

CRANSTOV HOLAIAN MJ), «»d JOHN H FCKtL. ALD 'iort, Nc* Ycri. 

T HEUIhiTCof«MQ«mn*lTOiBd»Vot»od tWrr 'h •’hW+i 

pn^y iadthe rau^ct*aplol^ I fULwumwL L H^a c.kAi^t^r^ 
-ww^d^tioD Wectfeio »Dd^ ?^cd t mcDyd rf ibWnol 

oceratn-o bcmii— 11111 rrmiln i icrioai gtoww with 71 irrw>> 4 ^tw^^| ^rr.f. k chfr ^ 
fWohlenL McatirantinldciontbeRiblectirt dOUdUlilied UUiTiJik dwm m of 
cmoTOKl primiiih » 5 th the Tirfera £mOT la- vulue la TXlJUU who lad fT^ 
fl a mon g wxwod beallrif lodi ai loatkm of ihc nJlmaM Bc Ifl l ima r J B'n afrmUk llw 
mciiion, the lature material uied, type of opeim no muarxr cu evacnUw b tbe 334 op^ 
txm, dietuy defideno fanhalmce of bkwd cm- ated npcn. flowtrrr there are t« 
jlifnenla, and the prt»ctHx of ianndke, cnaliB- obJectJOT to iha dmnlr thren^-aod-tiirouidi 
yaocy or Infectaci. rather than ^th t he dorore 0« It the teoWy for the wfra to he 


^ e wkh to describe a method docure that 
haa pm-td entirely satiifactary in pcevcnung 
diinqrtkiQ of woonda. It cmahtj m ih oae of 
thiongh-and throoA aOver wire antrirea b addl- 
lioo to asmplete ebeore of the wennd b byrra 
The paUests bduckd b thh report were oper 
ated upon and ioOowrd donn^ the paA 8 >-e«n at 
the New \ort Hoapital, and m all, major opera 
bee procedures wm p^ocned mith the use of 
If^gitu dlnaJ rectus tonttnrsi This studr would 
seem to bdkxte that the moat Impcrtont tingle 
f^or m er beer atioa b the type of doauie, snee 


f^or m er beer atioa b the npe of doauie, snee 
aepaiattOD of the wmnd has bra a'mtded by the 
ase oi the ebaure t be described. 

Needlesi to aay its efbciency m rdatjon to 
postoperative mfectioo and hernia depends m 
OTge part opoo the strict observance of the car 
dui prindpics of lurgcry aseptb, cooiplete 
lM»Tnmt^«k imd gentle handHng of hMuca. ror 
faQ di«TT«Tn d addUkoal tactocs inftomHng 
wound hi— ling oUkt papers may be amsultra 
(i 6,7 8 II 13 16 7) 

Durmg the past 10 jTttii tcveial reports (j 3 
4, 9 5) have gtvw adequate sUtbtkai re 

vie»i 00 t^ tabject of erboeiatxn from the 
p^t of %-iew of mtare mstmai, type of opms O od, 
and location of IndriocL There observe™ hs -e 
found the ioodoxe of wound dbrupOoo to range 
from I to 3 per cent, with a mortality varying 
from »8 to 50 per cent. In ipftc of the various types 
Q^WOtO^^^CiosP^ ~ t*" ™- 

Fncn tla DrwtKre W teWiT ed tb« 'trr ToA 


tnto me UHaes and toe nosecraent pressure 
Decrosb causes pain and a high bvU<Tw-y of infec 
tkm. Scemd, h b ImpcaaJUe to appreoinate tie 
varims bvm acarraieJy and, tbemore the b- 
cldmrc of postcpenihe bmib is higL In an 
effort to riiamate these objennasTtoodifieatjQB 
b the tfvtiniqpe has bra bUndDced, La«>dhe 
dome erf the wound m Ia>era, m addiring the 

doubtedly iha doere has bra used (ran time 
t tone b vanoot but it hu not mehad 
coou^ gnphaws to be accep^ aa a routme in 
certain types of pabmla Thb riosure should 
not, of course, be mrd b ah trpes of cases rather 
Its ore ihould depend open the eperatioo andjhe 
paihnifiCT ujd the are and coDOJilcn of the ps- 
tlenL Sone through and-through sQver Ire 
with desure b bycis requires more 
not qilOTh ' — 
doso re b' 
neceasari^ 


drarupted wounds. 

loUcrwing b a descnptloo of the typeef dosjre 
ad 'ocated. As ahown m Fbure i the silver aim 
(so are fnscrled sCfa^jiiC cifcngit tS Ititrt 

of the andommal walL inctodfair peritoneum, 
about I inrh from the sUn edge and placed about 
y ifAft. \n atraumatic needle is used 

ta crxfcr that the aflver wire can be Introduced 
esaih and without bjurv to the ibne. If sKi a 
needle a not available large cntting-edge needle 
sunQar lo that used foe inserting tensloei retarrt 
may be used if the thert end of the aiher wire 0 
tniDcd hsdk and crushed together a here it P**^ 
through the e>c of the needle. FoOowmg the to- 
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THE USE OF ALLO^ STEEL WIRE IN THE CLOSURE OF 
ABDOMINAL WOUNDS 

THOMAS E. JO\ES, Mj> EDWARD T NENVELl, JR, UD, ud 
ROBERT E. BRUBAKER, iU5 aeT«Ufld,OUo 


S INCE the Introdnction of *IIot tletl wire 
by Bibcock (i al t>rk nnterfaj hu brat 
anpig^ witb iDCnaring freqocDcy it 
the Octtlt Tw i dink foe the ckware ol 
tbdoDllQll woocdl. Hie of atwLi^nlMl 

louitd morbidltj hu bem redoced to each in ex 
tent thit we briie\T i farther report of (ti <>**1 
»c«Jd be of intereit. A technique of donrre with 
lUoy iteei wire Ii pre*cnte< ind the bcideTO of 
woind infeetko i^ dbrriptloo h contruted with 
intccedent methods ind materials. 

The use of wire ntures In the ckMoie of sbdomb 
ml woands Is not of recot orMi. Hhtorkal 
reviews have been presented by Knlssl In 1936, 
ind by Kirrfman, Jofmiaa, ind Leaer b 193^ 
Folkndng th« firrt reports of Bibcock, i oos^bier 
of irtido appeved m the lltentnre describlns 
the idnntira of alloy tted wire ntorea. Dejos* 
brio doaed w a hdce iai in two U)'et, the fint 
indadiBg aH pkses except the skin aad nboH 
taoeous tisaes which were Indoded in the secoxl 
In hk expesiesce, the advutages of allny tted 
win were (i) It sru tolented well by the tkstet, 
(s) It coold be used in the preacDce of Infectlaa, 
and (5) it produced aobd cksare and era ce r a tlocs 
were rare. Complaints of dneoenfort from wne 
knots were infrequent It wii occiiionaDy necei- 
ery to remove a nture which acted tj a rddus 
for a drainioK shtoi. 

Welti dared the peritoaeum and posteikFr laioa 
with cit^t and the anterior fsioi with bter 
nipted alloy steel iotares. Genkins, b reviewbf 
the exTwriaice of Babewk, stated that a b^fcr 
p er ce ntate of wooiads healed by first intention 
and that iDor steel was the most satisfsctory ss 
tore matenal for me b infected fickli becaosc 
there was no trrwWry to »»nTTs forrmtum. Kaof 
nun , Johnson, and Lcreer foend that the bd- 
Anieei of wound bfectioo b the repair of bemias 
was inaii.edl> redoetd when alloj steel wire was 
used- Preston showed that the tensile strength 
of woonds sntared with afloj steel wire was 
greater »>un that of those dosed sdlh ailk or cat 
gut. Se^•eTal cases were reported demoost rating 
the absence of a teodency to produce drabbg 
tbases b the presence of an bfected field. 

Fm b* CUttIuJ CLac 


One of the first HlniiTil hnprp —L oM alLw Itnl 

wire toed aiooe wi thou t stay su tures b the dcsoie 

of abdcenbal wounds was the treqnacy of satk- 
factory beafiog, regardless of su^ ad>'erK fsc 
ton as caitfawmstcws, deep JsntviW, tod ctneral 
emcherk. Dkniptioc was rara, tkspfte uie fact 
that wire was ored b all of the more rer ere ab- 
domlnai operatiooa when ihk accident wan 
feared. Wound bfectkn seemed to be redoced 
markedly 

In ocQcr to confirm or deny tbk Blkfoctary 
di&kal appraisal of wire sotoied wounds, sept 
rate stadia were made to compare the trn-tAni«-i» 
of wound dkrnptioD and bfectioa with other 
methods of abdccohial dosuie 

tVmd iisTMftU*, From Jaanary 1 193^ b 
Taoa^t i940,agTtvpof sargtoQsattheUeve 
land Cfaiic pjfoTiDird 4, 54 couaeoiliTe laparob- 
mies with 44 daoptk^ an bctdeace ct t.05 per 
cent. Thk coapaies faronhly with most of the 
reports b the hlmtnn (3, S, 9) Fifteen deaths 
b the 44 case* were attnbo table to dkraptm, 
a mortality rate of 34 pet cent The monality 
rate from thk icridcnt k quoted b the Uteratue 
from 8 to S3 po- cent (3 6, 8, 9) 

A detailed study of these 44 cun rri'caled that 
mere half cf the dkniptioos octarred b 
upper rectm lockloua, and that the hMest iad- 
dence wu found b operatioci 00 W bflisry 
tract. Thk k b sccordance writh the findings b 
the senes irporled by M el eney and Howes. The 
cBsmptkwn accordbg to the iocatioos of the b 
dslctis were as foDcrea nrT*T rcctm, jy lower 
rectus. 7 upper midlbe, 6 lower mldllDe 5 
otho’ ioralkns, 3 a total of 44. 

Although It was difficult to obtab acemate 
bformatioo regardbg the predisposing cauret, 
wMrm i nal Hkim ttiwi with TomJtbg occoned t 
a fairly aevtre degree fa 30 to 40 per cmi of the 
f ws- Wound fauectioo and drabiCT cf bfle aad 
pancreaUc Juices was the second major cause, and 
was found In to per cent Bees u se of the rapid 
digestioD of the catgut, bOlary and pandeauc 
drabaga are probably of [lararaoant bipcrtaaca 
b dkroption of wounds dosed with catgut, a* 
empared to those dosed whh nouahsorbaUe 
sutures. 

5 ® 
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In view of the high incidence of disruption in 
upper rectus incisions, especially in those made 
for operations on the bihary tract, a consecutive 
senes from January i, 1937, to January i, 1940, 
was selected for a comparative study of wound 
disruption with vanous types of closure and su- 
ture matenals In this period, 193 operations 
were performed by members of the surgical staff, 
with II disruptions, an incidence of 5 7 per cent 
Of 54 wounds closed m layers with catgut alone, 
either contmuous or mterrupted sutures, 6, or ii 
per cent, disrupted In 58 cases the wounds were 
sutured with contmuous catgut sutures to the 
peritoneum and posterior rectus fascia, and with 
interrupted alloy steel wire to the antenor rectus 
fascia In this group 4, or 6 per cent, of the 
wounds disrupted Buned mterrupted figure-of- 
eight alloy steel sutures were used to close 81 
wounds No stay sutures were used Only one 
disruption occurred with this tj'pe of closure, an 
incidence of i 2 per cent (Table I) The fact that 
nearly all the severe cases with jaundice and 
malignancy of the head of the pancreas were 
found m the last group adds significance to the 
results 

Wound mfeclioii The total experience with 
abdommal wound healing in combmed abdommo- 
penneal resections for carcmoma of the rectum 
done by one surgeon (T E J ) was reviewed, and 
the morbidity m various types of closure of the 
abdommal wound was compared This operation 
was selected for study because of the high inci- 
dence of infection m wounds closed with catgut 
and supportmg staj sutures 

In order that a stnctly comparable series could 
be obtamed, 256 consecutive cases fu lfillin g the 
followmg requirements were taken from a total 
senes of 366 cases (i) The operation was a one 
stage combmed abdommopenneal resecbon, (2) 
the colostomy was brought out of the abdomen 
through a midhne mcision, and (3) the technique 
of the operation ivas the same Two stage resec- 
tions, mgumal colostomies, prelunmary cecosto- 


TABLE I —ABDOMINAL WOUND DISRUPTION I 
OPERATIONS ON THE BILIARY TRACT* 


1 

Suture material 1 

No cases l 

No di5 1 
ruptlons 

Per cent 

Catgut (all layers) 

54 

6 

II 0 

Catgut and alloy steel \nre 

58 

A 

6 9 

Alloy steel Bgurc-of-eight 
sutures no stay sutures 

Si 

I 

1 2 


*Companson of Suture Material in 193 Coniecutive Cases January 
*937# to January 1940 


mies, and cases in which death occurred, except 
those attnbutable to wound morbidity, were 
excluded 

This series classified itself, m chronological 
sequence, into 3 groups In Group I (76 cases), 
the abdommal wound was closed m layers with 
catgut and reinforced with silkworm gut stay 
sutures In Group II (64 cases), the peritoneum 
and posterior rectus fascia were closed with cat- 
gut and the anterior rectus sheath, with mter- 
rupted alloy steel sutures Stay sutures were not 
used In Group ni (i 1 6 cases), the abdomen was 
closed with alloy steel figure-of-eight sutures 
alone, mcludmg all layers except the skm and sub- 
cutaneous tissues Stay sutures were not used 
In all of the groups the hemostatic hgature was 
fine No 000 chromic catgut The skm was closed 
with clips No sutures were used m the subcu- 
taneous tissues, even m obese patients 

Wound mfections were clmically classified as 
slight, moderate, and severe A small localized 
subcutaneous infection was considered shght 
Definite abscesses superficial or deep to the ante- 
rior rectus fascia, but which healed before the 
normally expected hospital discharge, were classi- 
fied as moderate Infections which senously 
endangered the life of the patient or prolonged 
hospitalization, or those to which death was 
attributable, were classified as severe 

As shown m Table II, m Group I, 27 5 per cent 
of the wounds became infected Disruption 
occurred in 3 wounds, or 3 9 per cent, once because 


TABLE U— ABDOMINAL WOUND MORBIDITY IN ONE STAGE COMBINED ABDOMLNOPERINEAL 

RESECTIONS' 


Grotip 


lU 


T>t>c of closure 


Catgut in Ia>er» ^sith stay 
sutures 


Catgut and alJoy steel No 
stay sutures 


Alloy steel figure-of-eigiil 
sutures No^ta> sutures 


No Cases 


76 


64 


116 


'A Companson of T>-p« of U oond aojure In 3j6 Caicj 


Infections 


Slight 


Moderate 


Severe 


Per cent 


085 


Disruptions 


No cases 


Per cent 



















of mfecUoe aa<d cwke ta tbe pmeme of tfifAml 
dnnb««Iing TvYio^UKtepatmUdMcdpefi- 
toedtii A« A rcfult o/ tbe darapUae IsCroopD 
la/crtnn ^*etoped b t4 per ceot of tbe voondt- 
Tbermre oo oiiraptknt. lo Croup 11 ] 00I7 i 
«oaD(l tnlectku occurred, as Isckienoe of 0^5 
per cent This occaired in tbe •cv'coUi cue of 
tbe fTOQp. In tbe lift 109 ca u ccuth~e oo« vtjge 
abdoffliiHpeiloeal reseed^ for cardnooia of 
tbe rectum, vltb mMlbe cokntaenket and ckaed 
with alloy Ueel fifnre-of-eqibt auUim, there hai 
not been a amgte mfecled woond 
No atricth comparable figarea on tbe bodeoce 
of bemla b tbe 3 groupa can be quoted, nocc the 
foUow.up b Group 111 ha* not been of ulliaetil 
length of time tmt a e hare ^ to ace a herei b or 
aeaLixaa of tbe woood aoont tbe coluatanw 
•here wire figure^if-dght mturea were oaed. 

TtcmrtQtrt 


*« liireelie* (Tif ib) After three lourtba 0 
tbe acend ii cioaed, tbe reaamb^ foortb b 

loaded with the fim part of the loterrupter 
•tJtcb (Tig ) Each niture b then complete fr 
tom. 

Tbe wire coda are cot floah with the Jaai of 1 
hemoatat whkb b damped aaQaiv against tbe 
knot (Fig 3a) Tbe beiaoatal b then routed 80 
d eg Tf Ca , bnung the sxb dcnrnvard (Fig. 3b) 
A UDOoth knot b thoj preaented lo the nbeo' 
tasetpoa tbnea, b which no aoTores axe pbced. 
Tbe akin b do^ irith metal dipa 

Certab tcchofcal detaib b regard to the tn^ 
of au tore and the handlbg of tbe wire itself ointt 
be adhered to f t) Tbe prow amoo t of lenswo 
aroit be anted b tying w solnte to appnrd- 
male, bat not. coDstnet, the Unoei (rj the knot 
must be square (3) tbe cods of tbe wire mat be 
turned dtm carefuDr (4) klnkbg most be 
avoided since tbe wire wQl break at thu pobt 


A metbod of ebaore of abdombal w w o da with 
alloy steel wire empb^dag Smeada stitch, b 
aboini b tbe accrxnpanvmg disgarta. A fi^re 
of-eight suture passes first ihrou^ anterior fascia, 
muscle, poitenof fasda, and peritooeum (Fig 
la) aird again throogb tbe astfrior fascia in the 


M dn iS V 1 1 nt ml 


Vilie handles diSerestly Irocn silk or catgut 
bah with erpencnce, t may be used with equal 
fadmy 

As tbe fifore^-eigbt satoret are paDed tsat, 
each plane of tbe wrnnd is wdD approximated. 
No more accuiatt ciosore can be sc co c npfld icd 
by suture# b layeix. DkiUl paJpatwo of the 
peTiU«nm sboas a perwctl) smooth woond 
surface, 



JONES KT AI. ALLOY STEEL WIRE 

ADVANTAGES AND DISADVANTAGES 

During the past years, alloy steel wire 
alone has been chosen with increasing frequency 
for the closure of abdominal wounds by the mem- 
bers of the surgical staff of the Cleveland Chmc 
It IS now used extensively m operations on the 
biliary tract, for benign lesions of the stomach 
and duodenum, and routinely m operations for 
gastro-mtestmal and other abdominal malignan- 
cies in both the upper and lower abdomen 
The routine use in gastro-mtestmal malignan- 
cies deserves note The marked decrease in wound 
complications has been a major factor in the 
reduction of postoperative morbidity and hos- 
pital mortality The senes of combmed abdomi- 
nopermeal resections presented typifies the entire 
expenence 

Most clean laparotomy wounds can be closed 
satisfactorily with catgut, siUc, or cotton How- 
ever, when actual or potential wound mfection 
exists, or when disrupPon is feared, we believe 
that better results can be obtained with steel wire 
Steel-closed wounds heal with verv little tissue 
reaction to the suture matenal In this respect 
steel IS similar to silk, but it has an added advan- 
tage m that the production of chronic draining 
sinuses is rare, even in the presence of a grossly 
infected field The induration and grayish, ne- 
crotic foci about catgut is m sharp contrast to the 
clean, reactionless healing in the presence of wire 
The disadvantages of steel wire are few 
Rarely, a suture will perpetuate a draining sinus 
It has been necessary to remove sutures for this 
reason in only 2 mstances Occasionally, a pa- 
tient with scanty subcutaneous tissue will com- 
plain of discomfort about a knot but it is a simple 
procedure to locate and remove the offending 
suture under local anesthesia 
We believe that aUoy steel wire is indispensable 
m operations for gastro-mtestmal malignancies, 
and so advantageous m many other procedures 
that its few disadvantages are greatly outweighed 

SUMMARY 

I The use of buried alloy steel sutures alone 
without stav sutures for the closure of abdominal 
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wounds has reduced wound morbidity to an ex- 
tremely low incidence 

2 TLe mcidence of wound disruption in opera- 
tions on the bihary tract has been reduced from 

11 per cent m closures with catgut to i 2 per cent 
m wounds closed with alloy steel figure-of-eight 
sutures alone 

3 The mcidence of mfection in abdommal 
wounds in combmed abdommopermeal resections 
with midlme colostomies has been reduced from 
27 5 per cent with the use of catgut m layers and 
stay sutures to o 85 per cent with the use of in- 
terrupted figure-of-eight alloy steel sutures 

4 A method of closmg abdommal w'ounds with 
wire is presented 
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ACUTE AND CHRONIC INTRA ABDOMINAI 
LI MPHADENOPATH1 
ABRAHAM O ^ILENSKl KLD FjV.CS New \ort. hew lori 


r HADENOPATHIES of one Idnd or 
Mio<bCT lit wdJ known to the prafenftn 
In r^iocal utu of tbc body other ih«n 
the meaentei: irca when tndr Mchided 
poiJtioQ bii leiied until rtcentlj to prevent seffi 
dent cnmfnitkp lod itudy It ippein that tbc 
denomthlei d tbe ibdocniiul fi»Lf an IdenticiJ 
with UMM of other itjtkns of tbe body the 
Iciioo may be icnle or diroolc jnA of vary bog de 
pecs of Intcnsltv that some iTmphadciMpalhM 
in tbe mesenteric ma m oi m«Ttmirm gride 
whDe otbos, the greit maforitv of the lostiaces^ 
are apparently rfmple ind more benign of 
m esen terk icbnldi. It b tbe bat poop that we 
have espedalty nnder dlacnnlon. Ln lorDe ty'pes 
tbc etiology is well known In others It U stfll 
niipder dtsccKkn, and to these the term on- 
tpedfic" hu been applied. 

The tesm nooipeoBc as oaed In this ctm- 
ORutkadoo b loteaaed to ODvey the thought that 
tbe irsf odil eanae of the glandnlar entaf g et a e u t 
tmder dlanmk' c wu wt ipedbally kn o wn at tbe 
present vridag or that tb« adenJtb hod a poten- 
tial tmiltiple foca of edology The term mmt be 
better paraph rued as Bonrlasdrabk. ucept 
as an l^deotal matter unaroidably provoked by 
tbe dcscnssIoQ of iKta^ieclhc mesent^ adenltb, 
there srill be no ref er co ce tbeieforc to ^ledfic 
forms of lymphadeoopalhy — doe either to a ipe 
dSc tnfecdng agent si^ as thcne caxolog typhoid, 
tnbercnloos, hietic. or other dtsnse, or to oeo- 
pUsde ebange locfa as tbe forms f lymphoiar 
iiwr n , or tb^ bordering upon inOammatory or 
neoplastic cflscase udi as Bodgklo s dlseiae. 

K prerloQS comonuilcatlaa RimiQarlzed aO 
'ailuAe knowledge cooermhtg tbe anatomy and 
physiokigy of tbeintra-abdocimal lymph nodes, 
In^odhig the "<>^1 type of stru c tu ral arrisge 
luent aod its “oormal Tiriatkns. Tbe oormal 
functional processes (physfolo^) aad tbe effects 
□pan the latter of age, nntili^ enrlronment, 
growth, etc, and of c er ta in abaormal coodllicns 
of tbe body such as fever imrmb, etc, were all 
gone Into eiinosdrely It does not leem neces- 
my to repeat thb factual knowledge, aod thoie 
Interested fnfBdeotJ) are referred to the original 
paper or to tbe standard works on anatomy and 
physiol ogy 


It seems Important, boweeer to coounenl again 
opoo tbe vailible llic of the nodes srben dbdo- 
gofahinf between Donml and abnerm ill r enlarged 

gbndi and thb factor b espediDy Important fai 
tbe long standing, chronic coruild^. It seems 
tbat tbm are as yet no certain measnies of tbe 
normal rsdadon in tbe of tbe mesenteric and 
other lyn^ gbnds and tbat the lymphatic 
and glands may be coDiidenbly more dcrekped 
than have hitherto been ■— m ^ l Xq the previ- 
ous stndy I pointed out tbe possIbiUty tbat b 
many of tbe poblbbed cases uk rise ot many of 
tbe observed Intia-abdoailnal glands may have 
possibly beo within normal Cnuu and that, as a 
copseoacpce, fnadameotaJ e noj s of Hm gTWMf* vere 
poatlbft in i^ertncs to any obsened tymptema 
tology in such lymph nodes. 

A CDosiant variable phyilolagksJ ffactutkn 
daring tbe difemt pbiaes of lif cccnxs In tbe 
midst of reladrely healthy periods It b a ooe 
spedfic pbencem ioci cnproai to very many db- 
naet. For Instance fever has an effect ce tbe 
Irmpb nodes which U fhararteriad by demasing 
the delivery rtev oc nen a cf the hpsph nodes fait 
tbeperipbanijdrcubtloc Thb nas recently been 
•tuaiedby Doan. Unless the penod cf snstained 
fever b unduly prolonged Inercued drculatko 
and re g ener a boc ocean fairly quickly and thb 
can be measured In terms ol the leucocytosb 
which followL 

Tbe BjperlatJvely developed hsorptioo fuoc 
tkncf the Intestinal tract combined with tbe coo 
stunt presence of bacteria In the intestinal lumen 
creates a iltuatiaQ In which the paange of bacteria 
from the b ow el Interior into aiicbted Ira 
pbatic teiieli and glanrlt must be coosldma an 
almost norma] a^ phyriofogkal phenome 
OOQ. Althea^ manlfi-sfiiWii d the reacrioQ of 
the host • dezeose mechanism against thb cooUn- 
uous esuioagbt of bacterb 0 e dbease) are not 
appareoL It must be true that lymphatic enlarge 
meat wlU place and in certain instances pa 
■bt In tbe ordmary stress of health and disease 
and under tbe proper drcumitances, thb f^ 
would tend tocomplkate atteuiptiat fategritioo 
of tbe presca* of mesenteric nodes int a glrtn 
STudromo In which other pathology is not 
demoGstnble. 



^ 1063 

,, clcfirf ;f,“ ’.IsW 

wb-ens'^' 

*4!rs^-sg;»--fe 

: £;«s'S2f - 



fo6a 


SURGERY GYNECOLOGY KSD OBmnRICS 


be accepted u mere or las daractcr 
(atic of this affectiofL It ia ftiflifn? t to My boar fre 
mrent (a itia form of chronic lymphadenitia. In 
Foater’i actiea of cuea In wUA he haa crooped 
acote and duoolc caact, it Mema rcnarkanle tWt 
the pereentaje for the chronic cnaea U 64 aa 
of^»iedto8percaitfortbeacatecaaca. Myown 
caper Knee ia not Urge. 

In the more advaoad oaea and In the group of 
oidcr padenta there la a tendeoev toward maricd 
mimicry of other known aymptocn cooplexta 
there may be aymptonu of (htphagli (Wakely) 
or avmptoma anggeatlTe of pexrtk ol^ (Thle 
tnann, Lncd Bier Keppler and Erkea, Davldo- 
vltch LJnnggreo Goldlen and Reevea) of bDi 
ary cohe, ^oct, Pribram) of Intestinal apaam 
(Schali]) of ctztadpatioQ or dUnbea (Stembog) 
of renal colic or bematurla (Sctimtedm IValkcr. 
Davidorltch, Golden and Reeves) or even of 
acktKa (Ljungrren) Tlie cogimoneat complex 
imilatea eery uioaelj that winch we atstcanaiily 
have known aa “chnamc appesdldtla. 

In thei type of lyndroDie, more and more coso- 
tooDlr aa attentloQ b being coortantly focuaed cm 
It, enlarged rianda ace the tole hadlagi at abdkxna- 
exploctOTCii either performed fruikly aa nch 
or doiM onder mletaken dlanoaea. OciatlfinaHy 
such gbodl ue a£dendv targe to be palpable 
before ffiKTStioa. 

The (fiSereatlal diagaoda haa antDooIy bees 
most (UfOcnlt ia the chronic cuei. hlaav lectors 
moat be conaklered, a general s u r v e y of whkh art 
’nKie are ceruin abdoctuital cBanlfeatallaDs 
mmTTwwi In adolta and pradlaallv cm kn own In 
infancy and early chOduKxl. each aa thoae of 
chroolc gutritta, of nicer and cardoocoa of the 
lornfh , of biUoiy colic, of gastric oriaea In tabea 
domLi, of movable kldcKy Appcndldtit U ap- 
parendy veiy rare In the and even the Mcnod 
year 

There are tome abdcsnloal syndrocoea that 
have the aomc ilgnihcance and i^mw the same 
charactcriatja at Sagcai except perha pa m young 
children nch aa aalpingitii, appco<^tb, and 
renal cnhc- 

3 OtberabdocnlEtaimanlfcctatlacaocairwbalh- 
01 predeminandy In Inlanry or In early chUdbooo. 
Nearly all of tboao occurTkig In t n f a ^ are pro- 
duced by obatructioo of a hollow vUena — fwiotic 
steDoala, IntuaanaceptlaD — or are anocUtra with 
dlreitlve abnocmahties — coftc- Later abdomloa] 
pjn ocenra with throat infecdoni and with pneo- 
moma but thia ia rcUtivelT ente. Chrotuc b- 
/tiwntnal pufn occuTi with tobemikaia ^>ocdyl]tla, 
with the rhmnV- ncnappcsdlceol forma of peiito- 
nida, with tnherenkna peritcplrfa, with rbenma 


tiam and Henoch a purpera with the occaaiooil 
case of worms, oW laxily nli ndarttJ iMjttmfJ 
mtuM^erk **i rttn^tned fUWx, 

\Y th modem methods and with adequate t»v«n- 
latoty aldj It ibonki not be cflfficult to rnjV.» » dj 
ferrotiaJ oUgnoilj betwe en nroloficaJ, gaB lad- 
der atoniach, and female pelvic dtseaie Cases of 
jWr acu le appendldtU In the mat maJoritT of 
the cases ihcnld not escape ooe. lonbonteand 
chronic fasea of apppdkitii, h o w ev e r the 
difficnldca art great. The iltaatkn In regard t 
af^Ksdicids may be •tmuned np aa follows 

a. The group In « hlcfa dela>^ operatioo Uva 
riabtyresmtedhicure. On these appeitBcectotiiy 
WSJ not done In the aente atap of th: nriaoj 
formaofafwiMf/racuteappeQclKltU. Theiymp- 
tomt amdnnen lor a voruble length of time untU 
a chronic phase sos reached aj^ dK appoufix 
was then removed In such a caae the ctn- 
dJdon found was a chronic abacew or a chronic 
bypertropiik appestfidtU in some cases the le 
nan resembled a oonapcclhc grsnnloma of the 
Intestine. 

b A smaB gronp h whkh the pain rtaembfed 
that of gaitric and doodeiud nicer bat was teferred 
to the apMdlx despite the fact that ao patho- 
logical Men could w deoxaistrsted themo. In 
alnMatcountleasexperienos this haa beta proved 
to be a dehakn the p*'" has no demcnatnhk re 
Uden to the append or to the stomach and 
doodeaum, it do other dereoeatrible IwtU 
and in prectice sreh a pain U moat dliTknlt to 
handle u It does not react to any Ibesspeutk 
ageot employed 

t A grenp In which appendlcectcimy and other 
forma of tbeapy failed t rdicveepfaodeaof pain 
or COD tmnoQS annoying atlcklnf pains in the nght 
aide cf the abdeasen, the symptoaa shrmUtlng no 
weD known compler. 

In hter rears It has s eem ed to be more and 
more tme tnat many if not aB of the patients In 
nonpab and c, had (oose fona of pc>ciMomrodc 
bans cr backgnaund for the dinkaJpKtnre This 
coochalon wai fre q neotJy coofiTmed by the pret- 
ence of cncoeal and pharyngeal anesthesia aid bv 
ezeeadve actlraty cd the hie e nd t ber tendon 
reflerea. 

cL A Urge g ronp In which an obliterated 
appendn had pieilouily been rmnoved. Cem 
manly removal was amodated with aotnewhat 
hypertrophic change in the terminal nerrea of the 
appendix, which waa U baled a Deorooia. Re 
Cnirence cf lymptmia waa almoat the rule and I 
am convinced that such anatotnica] ebanga are 
of a ngiud r c i invofotionjiry character and can- 
not prodnee abdominal pain. 
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The diSerentiation between acute and chronic 
cases IS sometimes more or less of an artefact, 
because at times the chronic cases are sunply those 
in which a succession of acute episodes has taken 
place separated by mtervals m which the symp- 
tomatology IS less intense or in which it has sim- 
mered down even to the point where the symp- 
toms are tolerated so completely as to make the 
patient beheve they have disappeared entirely 
In either case the chronic anatomical changes 
eventually characterize the pathological picture 
This probablj accounts for the peculiar percent- 
age figures m Foster’s senes 

ROENTGENOLOGY 

Commonly roentgenographic study of the ab- 
donunal viscera— gastro-mtestinal senes, etc — 
shows no abnormality 

Under the usual normal conditions, roentgeno- 
graphic observation shows that the stomach emp- 
ties contmuously and banum passes steadily m 
the normal direction, reaching the cecum m to 
4 hours Each successive film shows progress dis- 
taUy in the position of the head of the banum col- 
umn The segmental peristaltic movements flow 
smoothly and are promptly followed by normal 
flexible relaxation of the mtestinal wall If there 
is no delay in movement, the ileum should be 
empty m 9 hours The banum mass in the normal 
small mtestine is usually continuous, that is, not 
broken up mto separate small oval boluses The 
width of normal, banum filled loops varies from 
r s to 3 o centimeters, and is usually z o to 2 5 
centimeters • 

In association with acute symptoms Golden 
and Reeves observed the followmg manifestations 
of disturbed small intestinal physiology “(i) 
localized spasm, 1 e , narrowing of a small segment 
adjacent to the calcified node, either temporary 
followmg a penstaltic wave or persistent , (2) per- 
sistent generahzed spasm of a group of small intes- 
tinal loops in the region of the diseased nodes, 
(3) delay in the passage of banum at the site of 
the calcified node, (4) delay m the emptymg of 
the ileum for penods of over nine hours ” In both 
the acute and chronic cases calcifications are some- 
times visible roentgenographically In the acute 
cases the coincidence is usually disregarded In 
the chronic cases they are differently considered 
Golden and Reeves pomt out “the possibihty 
that the roentgenographically observed disturb- 
ance of physiology m the intestine may be an 
explanation for the symptoms often associated 
with calcified mensentenc l3mph nodes The dis- 
turbances in small intestmal physiology include 
spasm and seemed to take place in loops of intes- 
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tme directly adjacent to calcified nodes ” A 
questiomng attitude concemmg the relationship 
of roentgenographically demonstrated calcified 
abdominal lymph nodes and the symptom com- 
plex which an individual patient presents is neces- 
sary This questioning attitude is advisable be- 
cause it IS not necessanly so that the one is 
responsible for the other 

ETIOLOGY OF INTRA-ABDOMINAL AND 
MESENTERIC LYMPHADENITIS 

Specific forms of intra-abdoimnal and mesen- 
tenc lymphadenopathy are commonly parts of 
distmct chnical complexes such as typhoid fever, 
dysentery', etc The protean nature of the etio- 
logical factors concerned in nonspecific forms of 
lyonphadenopathy within the abdomen is well 
shown by their relatively enormous distnbution 
Some are related to loosely gathered clinical enti- 
ties known collectively as the “ rheumatic ’’ group 
Still others are related to vanous groups associ- 
ated with generahzed cutaneous manifestations 
mcludmg some of the exanthemas A large group 
seems to be related to a preceding “catarrh^” or 
“throat” mfection, and this seems to have some 
relationship to forms of glandular fever and mfec- 
tious mononucleosis and to what is chmcallv 
known as abdommal grippe Finally there is a 
group in which the lymphadenopathy cannot be 
clmically connected with any demonstrable pre- 
ceding or accompanying lesion Because of the 
latter fact the cases in the latter group have been 
associated in a still undemarcated and undiffer- 
entiated classification and are for want of a better 
nomenclature called nonspeafic mesenteric 
adenitis 

Not always is the causative agent demonstrable 
m nonspecific mesenteric ademtis In only a 
minonty of the latter cases bactena can be dem- 
onstrated m the glands, and the predominating 
organism is some strain of streptococcus Occa- 
sionally other bizarre organisms can be cultured 
such as Bacillus mehtensis An unidentified virus 
has also been suggested as the causative agent, 
but the correlation of this virus with that which 
might cause pohomyehtis has not been proved 
No relationship can be demonstrated by the Frei 
test with lymphogranuloma venereum Vanous 
parasites have been found to occur in the mtra- 
abdominal lymph nodes a causal relation cannot 
be established between them and acute non- 
specific mesentenc ademtis, but in chrome mesen- 
tenc ademtis there might be some etiological 
connection in that the parasites might be inter- 
mediate factors m introducing other forms of bac- 
terial infection 
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KiiTU. or txT»T or Tnt cao u, aoext 
The porul of enlrr for the cawtire t^t trf 
nonspedSc mc»entetW adenldi b oolj 00 rate 
ocosioo* Ihe ippecpdiA mi thb cm bappco oolv 
beamje of tocne uutomlaU aboonmlTty of the 
1 mphalic driinw pathwaTi of the ppendlr. 
ilore CDnuDoolv the portal of cnlij Kern* to be 
related to catarrhal^ or throat” lofectloosaDd 
then norupedfc meacnteric adenltb U leatt coin- 
idodI) a rmnlfCTtatkm of a bematogemiui mecha 
ohm or more commonly the caaxiU\T amt b 
iwaHowed from the oropfaarvnx aod piaa^ aknf 
to the terminal llenm from which local ahurptkn 
occuia. ilaatfrecpentofalltbenoQipcdficmeaai' 
tenc adenltb b a local abaorptloo effect frtan 
local DOodcmoDStrable leakn In the 0^ aegmcnt 
of the alimentary canal it can be aafely aanuEKd 
that thU htcluda variooi forma of tramfest eo' 
terllb and other tniface infect Iona, varkna ffroaa 
and mkro acopic and other lorrEn of jmvil 

ctl and cfaemVal traojna 
In thb most com moo mechanbm the almOarflr 
to the ordinarlh obacnrd phenomena m crrrical 
adenltb ti abaohite lo dther oaae local bjonn 
and infectiocta permit the paaaate of the canaatfrc 
afcnt to the appr o pr ia te lymph rtodea. Tbemech' 
axuST) b baaed apao an esai^ dnplleatkn In dther 
poaiOoo of the anatorekal armaga nea t of the 
local huiphadeoaid time in the wall of the all 
mental) canal and of the c o rr erpond c n y lymph 
nodea. Aod the beipbij; up of extnordluiy cni- 
lectloni of ^mphadenou ussue In the waB m the 
alimentir) caiM at either of theae locathNu b 
mnari^ble aod ■eemi Important from an etnlofl 
cal and mrcbanbllc viewpoint. 

I wW\ to cmphasia the Importaaoe of the ter 
mmal fleum u a regional portal of entry for the 
rwitol ofcnt for many and perhaps moat of the 
cases of simple noa^iedffc mesentcrfc adoutls. 
The opportunities for absorption f anj cauaiJ 
agent are remariable inctoolng that associated 
with the nomal digeslhe f octMcti and that pred 
icated upw the occuireoce of local points of 
ujjury The pamge of anv proTocatiW causal 
agent frorn the oral cadly to the terminal Ueum b 
a cDoiUnt ocaurence and it b most remarkable 
that forms of Infection do not ocr ui with 
greater frequeoc) 

TOE immiADEjfDO naiuE 
The nnportsnt rdiepbyed bv the lymphadcDoid 
tbsue of the allrocntar) canal b only c o nrctly 
appreciated when cce realizes the great freqaencv 
with which It becocDcs Invol rd in the varkuidb- 
Lnown t cEnkal medidDe The tangiUe 
knowledge Indicates an astonishingly targe loa 


dcoce of brohrment of the mesenteric gbods In 
typhoid and paratTOhoid fever In the varlocs 
forms of hacterien^ In ststos Ivmphatlcoi, b 
tnberrulosb, tardy to toes and actinomycDsii, 
more comniooly to the vanous blood d)-icraiias. 
In a case of amnuldcj-toals reported by Felwn. 
and to tbe yariovn foons of coHtli, enteritk, aod 
dvaentery Thb lat does not todmle the yarloas 
(onos of maCgnancv snd soch borderline levions 
as Hod^m s mseose As bchcated peeviaoslv, In 
scene of these, such as typhoid ferer the mecha 
Qism of development and of the triosit ct the 
InfeciioD b wdJ known. The newer anatomical 
koomledgc lo coUtb and d^senter) todkitcs a 
fairly ci« apprnximallon to tbe fatter 

In all forms of dfairhcal disease In Infants and 
chUdien— tofantfle iflarrhoca, cholera Infantum 
acute QeocziUtis to Infants and chlldrrn, nmuser 
dfarrhoen, etc tbe proctss seems cente^ to or 
to show a prcdlhctioD for the victolty and sub- 
atance of the Intestinal l)TnphadcDoid node tes and 
b especfallv marked to Pejer 1 patches. Appar 
CDtly all of these forma begin as sorfsce Infections 
and lesdi down into the nbstance of tbe totesU- 
nal wall as the paLboioftcal process prectrd v 
Tbe spread into t» wall ocrurs aJoog Ivmph 
chuwwt* Into coUecticBS of I)TDphadetioid tbane 
— soHtarvfoilicies,Pe>Trspatc±irt. Wherever to 
the TarioBi pobhatlcM (lioiU rdsen etc.) par 
ttenhr attatke b ptd to this rienetit a^ the 
ficafagt recorded It b astoelshlitf to see bov 
moth and bow eftes other speew menlkn b 
TTMrV qI tbe locafiaatkr) about and the bvofre' 
merftof Peyerspatebea. I thb regard the dif 
ferenUatloo between tmaTl and large Intestine b 
meieto quantitative o*ic and depends npCTi the 
(fisUwutloo of sohtary and agRregalcd coUectioes 
of lymphadeooid tbsoe — sofltary foUIcks — Pev 
eris patches. In the small lolesttoaJ cases, It Is 
coDUDCD to find tbe Woo lomltoed for the roost 
part or limited to tbe lower flenm where tbe lym- 
phadenoul tisn abennds to nch a large cxlnit 
m the totetllnaJ wall. Tbe spread tot and the 
inTofvement of the djnceot tbmes of the Intes- 
tinal waB le corocs vWblc ooly with the prolooga 

tsen of the Ulnesi and Its anatomical devriopmeot. 

So-called catarrhal tofectioos art cocunooly 
associated reglonalhr with the upper reaches of 
tbe alimentary canal and have been rtrevtaisly 
referred t under ihejceoeraJ Domeoefatme of 
throat infectioov For tbe roost part tb« 
ocrur anatomcalh to rtfatloo to the IvTnphade 
Doid apparatBS of the tonsils and derw ids w 
thsr secoodarr tovofvements to tbe cervkaJ 
gtaads Thev are cootDWoJ) old to be surface 
nifectJocii. Whether such catairbaJ tofeetjoa 
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can occur deep down in the ileum and ongmate m 
and about the Peyer’s patches is somethmg which 
IS apparently beyond the present avadable pow- 
ers of demonstrabon, but certainly it is so that in 
simple mesentenc adenitis without other demon- 
strable lesions there is identical symptomatic and 
anatomical manifestations to those similar lesions 
that ongmate m the oropharynx The mterplay 
of “throat” infection with abdommal symptoms 
as indicated m this communication is more than a 
mere comadence and is remarkable 

IKTRA-ABDOIONAL LYUPHANGITIS 

Our entire conception and assumption regard- 
ing the climcal importance of mtra-abdommal 
lymphangitis and lymphademtis must be revised 
Up to the present these have been accepted too 
lightly and m an mdefimte way and have not been 
adequately correlated with the observable subjec- 
tive and objective symptomatology 

Pnbram’s observations as to lymphangitis in 
the mesentenum will deserve attention Pnbram 
(1926) emphasized the occurrence of lymphangitic 
alterations strongly, and descnbed the appearance 
of chrome lymphangitis m the mesentenum ema- 
natmg from msigmficant— possibly not even no- 
ticeable-inflammatory alterations m the mtesti- 
nal wall Accordmg to Pnbram the altered lym- 
phatic vessels m the mesentenum may be observed 
as stnngs, even of the thickness of the radial ar- 
tery Pnbram considers that the glandular alter- 
ations he has observed, now as acute enlargements, 
now as cicatncial processes with penademtis, play 
a less predommant symptomatic r61e than lym- 
phangitis Pnbram's mterpretation has followed 
the commonly accepted assumption that the ap- 
pendix was at the bottom of the trouble, but he 
notes that even after appendicectomy the process 
showed a tendency to successive spreading and 
occasional recrudescence, leading to shnnkmg of 
the mesentenum and diffuse adhesions m different 
parts of the abdommal cavity, owmg to the 
spreadmg of the infection in the subserous lym- 
phatic plexus The lymphatic vessels of the portal 
fissure become infected m the same way, resultmg 
in the pencholecystitis, penduodenitis, and pos- 
sibly m a consequent spread of the infection to the 
pancreas Pnbram attaches great importance to 
the mesentenc alterations he desenbes They are, 
he thinks, often the cause of discomforts after 
appendicectomy in cases of chrome appendicitis 
and are a hnk with other more or less obscure 
abdommal affections, e g , pancreatitis and peptic 
ulcer Appendicectomy and cholecystectomy, re- 
spectively, at an early stage are recommended also 
in chmcally shght cases as prophylactic measures 


In spite of the fact that some of Pnbram’s con- 
clusions are, perhaps, rather far fetched, his opin- 
ion regardmg the clmical r6le and importance of 
mtra-abdommal lymphangitis, and regardmg the 
diagnostic importance of any residual anatomical 
alterations m connection with any precedmg or- 
ganic abdommal affection, should be well taken 
Evidences of the latter abound on aU sides, and I 
am sure that almost every operating surgeon can 
well remember many mstances dunng a laparo- 
tomy m which evidences of precedmg lymphangi- 
tis of greater or lesser extent were observed m the 
absence of other demonstrable lesions As a mat- 
ter of fact many of the mstances in my own expen- 
ence were explorations in which we were puzzled 
by the subjective symptomatology and the lapa- 
rotomy was undertaken m an effort to find ade- 
quate cause and cure for the symptoms Up to 
the present time these have been accepted, some- 
times as bemg anatonucal variations — adhesions 
—at other times as bemg evidences of some previ- 
ous condition which we were too ready to accept 
as havmg no relation to the observed symptoms, 
but as one looks back upon his experience he can 
easily remember cases in which these areas di- 
rectly connected with contiguous lesions m the 
bowel waU To take an exaggerated example, a 
caremoma or a diverticulitis of the sigmoid com- 
monly presents visibly enlarged lymphatic chan- 
nels and, m later cases, a secondary shnvehng of 
the mesosigmoid, with enlarged palpable lymph 
nodes nearby Nevertheless, it seems now that 
these opmions must be revised even if we are not 
qmte ready to accept the assumption in loio that 
all of these patients suffer from such abdormnal 
discomforts really suffer from some form of l3rm- 
phangitis or adenitis And m cases of this kind, 
the importance of the primary organic infection 
as a pomt of ongm for any secondary lymphan- 
gitis and lymphademtis must not be lost sight of 
as contnbutmg m some part at least to the observ- 
able symptomatology 

PATHOLOGY 

In acute cases mtra-abdommal lymphadenop- 
athy occurs (i) as part of a generahzed adenop- 
athy, {2) as an imtial mvolvement of one group of 
glands with spread to other groups, and (3) as 
limited to one anatomicallj' differentiated group 
of glands Even though chronic adenopathies 
may begin m any of these ways, the rule is to find 
only one group of glands mvolved, although ex- 
ceptions occasionally occur 

Evidences of any distinct mflammatory process 
are not always present m the glands which are 
removed for study In general, all kinds of simple 
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byperpUilii utd ilnas otturiol ezodita are 
KCQ utd In K%Tic cua purulent futloci aod 
fnok abiisn fonnatlon as In term cases 
local artd g e um l forms of peritonitis orn^ dther 
by tnnsodatkn of infectl(^ material or per 
(oratiaQ of {hnclnlar ibsceia ei . 

In tbe chronk cases the immedkte Irnpr ctricMi 
b that lymph ghitd enlar g ement U doe to Tim^ 
kns itacHfbg— chronic— form of tnfeetko of Im- 
meola^T imdetennhuble etlolofflcnl 
ikn. Toe observable anatomical fa^ are fre 
qoently and crrrrmnnK not easy to cUffereatbte 
and riasrifr Commonly ooe questloos tbe rdle of 
tabercoloak or ooe mpects an earlr rUn of 
HodgUn s dbcair or oukt form of hm^ratk 
malignancy' or It may happen thit ooe u not im- 
prest with the presence of enlarged glands and 
dhmliaea them H^tly as of do Imponance. And 
osnlly b the absence of anr final coodcokn tte 
pa&ent Is r ef erred to the follow-cp cUntr for for 
ther obtera-alkn and stody 

In both ante and, more commonly b tbe 
chmolc caiea giant cell systems are seen b tbe 
hlstokigkal KOtkos of some of the cssrs. Soch 
giant ^ systems or enUeetkats of enftheloid rffi« 
approach and are (mioestly bdrstbuultbable 
trv those of tnbeicaloab but tbe tendeocy to 
retrogresa vithoct emsriv e acarring and the 
of ciseatloD seid4ast bacull b 

coDtradkt thk. They are ufiuJIy fooad tsaoei- 
ated with aevrre bfeetkn of the alimentiry canal 
accompanied by ne c roats. Inasuoch as b the 
very much mil^ form of naospecific a/knltb 
0^ a byperplastk concfitloo b pr es mt b the 
lymph nodes, a corrcspcndcnce of In- 

tensri of process between tbe lymph node picture 
aod tlH f Aitur e b tbe btestbal tract. It most be 
assomed that the diffe r ai ca b anatomksl pk 
tore b caused bv the different grads tbos of tork 
ity of the etkeogical cause or of tbe tbe aod 
btensity of the dose of tbe cauaal agent whkfa is 
delivered. 

One must abo sJBome that tbe so called tuber 
ck arrangement can be found ixit only b tpecUk 
forms of infection, like tubercnloab, and b^ but 
br foam of Infectloa b whkn up 

to the pres ent no d^nlte came can be ss- 
lijpied. It might very wtfl be that thb aort of 
pictnre t epr e s rnU the anatomical pcogreattoQ be 
tween limptle forms of lympfaadenopsthy on tbe 
one hood and those of definitely apedfic anatomi- 
cal pictures, whkh are cnstomirOv correhted less 
often rrith lues ai»d espedalb with tnbcrcukab. 
Uodoobtedly thb also apklm the confoskn 
whkh occurred, not only b the eirflrst bbtorkal 
period of thb subject, but even b later times, b 


t of then 


teric gbnds as tuberculons. " 

^Hxtd bfcctloD b tnb er c u lops ■rWittU pbys a 

\tiT bnportant rfiJe. It b commonly noteub the 
necL Leas freqacntly It b ohserred b the abdo- 
men. In soch mixed bfeetkos tbe anatomical 
pktnre sometimes b vague enough to moke It diffi- 

cnlt to «y definitely wbetbet the infectloa U 
origloally tubercnlooa even though from ffintral 
e^y r kuce sre mar feel fairly sure that It b, 
ittred biectloa of tnbrrcnkca gionds are com- 
nwnly severe eooogh to cause anffident destruc 
tkc to sr^ oat a good deal of the gtindalar 
structure so that the original tuberoiloos forma 
tloa cannot be vbuallxed. 

arLATHTOHiv or Tmt«cru)oi Dmcnca to 

ACUTX ASH CBXO'OC IXTljUQCATOlT EXUUCX 

JttXT or THI tXTlA ABDQgTXAL lYMPH KODES 

In many of these people there b a hbtorv cf 
heavy erpoanie to tubercnloab b chJldhciod, bat 
at the time of nambatkn eridenc a of tsbercu- 
loab are not ohtahwblc dther by phytkal cxaml- 
natko or by laborstory testa. In glrb there b 
s ome rimes more than the anal rise b tempe ra 
tore at the time cf menstrnatkn. 

Physkal nambatlou tenmlly abows thb 
nemos yoou woman wiui a leinpentsrc iroond 
too degm F or ksa, and a tender iNVenffl 
Sonetimes an i pp eDc&jctomy baa already been 
do« at other times that bpreaestedu the qws- 
tloo at bmit. Roentgnyirnphk evidence cf db- 
of the steanaefa gaO Dbdder and cdIcd will 
not Aom anything abnmnsL bat ixraiknaTlT 
caldfied btra-abdombal lympn nodes are vbaal 
bed. 

Many an anatomkaJ (Sagnoab of tnbacolocs 
me senteric adenitis has been, and cootlrmci to be, 
made upoc tbe nntgenognpfak derDOastratiao 
of raldfira tlnrn [n the gcop s l region of the lover 
light abdcmloal onadrant. IMbrain was of tbe 
opfnbn that gtinAiUr caldficatlcns might set in 
as a final stage of any pathologk^ procem with- 
out having been preceded by a tnberculoct b 
fection. Noeske fad «tvi lobaaibed to the same 
fiptritix Tn the former see, nooe of the obterrm 
had any method of estabibhlag reliable proof cz 
cept for the demonstration of the presence of ta- 
bode badOl whkh was freqoenUy rwt raflahk. 
In tbe latter grciap the contrariwiie opinion was 
held becanae tnberck badPI wne not douett- 

stra ted and because of other cflnkal and cofliteral 

knmrlcdcc 

That Infiomed and enlarged mesentek and 
letroperiUDcal gboda, two-tnberenkra b origin, 
do «v ru r b well kaoi^ In hb recent paper en 
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abdominal pam m children, Hutchison empha- 
sized the importance of enlarged glands in the cau- 
sation of abdommal pam m children 

Personally, I am convmced from aU of my expe- 
rience, that although tuberculous infection is well 
known and has been adequately proved to exist m 
the mesenteric and other abdommal lymph nodes, 
there are also other cases of chrome inflammatory 
enlargement of these nodes with and without ne- 
crosis and with or without calcification, which are 
not caused by infection with the tubercle bacillus 

COMPUCATlONS 

The following comphcations have been reported 
in both acute and chronic mtra-abdominal lym- 
phademtis (i) massive mvasion of the entire 
lymphatic cham, (2) suppurative penadenitis 
with infiltration of the mesentery or with the for- 
mation of a tumor-like mass, (3) mtra-abdominal 
abscess resultmg from the rupture of a suppura- 
tive gland with or -without local and general forms 
of pentonitis, (4) erosive bleedmg from a large 
intra-abdommal blood vessel, (5) thrombosis of 
some vessel in the mesentenc plexus, (6) compres- 
sion of a hollow viscus by enlarged inflamed 
glands, (7) mtestmal obstruction, (8) obstruction 
of the biliary ducts, (g) compression of the ureter 
with secondary hydronephrosis 

SUMMARY AND CONCLUSIONS 

A number of concepts have resulted from this 
factual review 

1 A very important common denominator of 
all of this aggregation of facts is the age factor It 
IS apparent that all of the conditions herem re- 
viewed with which general and mesentenc lym- 
phadenopathy is assoaated occur m the penod of 
life beginnmg -with childhood and extending with 
less frequency up to the adolescent penod It 
appears from this that dunng this penod of life 
the Ijnnphatic apparatus of the human being is 
under conbnual and vanegated stress and is most 
apt to undergo pathological changes 

2 The streptococci are most frequently asso- 
ciated with the -vanous forms of so called non- 
specific Ivmphadenopathy and -with the -vanous 
clinically differentiated illnesses herem referred 
to To be sure other organisms— staphylococci, 
diplococci, mehtensis, etc — are named even in 
condibons not specifically defined as a clmical dis- 
ease such as tjTihoid fever, etc , but the predomi- 
nating organism is the streptococcus I am more 
and more impressed by the frequency -wnth w hich 
causal agents of disease attack and enter the body 
through the upper end of the alunentan canal— 
oronasopharynx There is a good deal of e-vndence 


that the assoaabon of infecbon at the beginnmg 
of the alimentary canal— oropharyngeal ca-vity— 
with the abdommal manifestabons centermg in 
the general region of the terminal ileum is no mere 
comcidence Corroboration of this is obtamed m 
both expenmental work (Poynton and Payne, 
and Adrian), and m clmical pracbee Similarly, 
m the hterature, reference has been made to the 
conneebon between appendiabs and an original 
oropharyngeal infection I am also struck -with 
the importance of an allergic mechamsm m many 
of the previously menboned condibons m which 
abdommal lymphadenopathy occurs The rapid 
and abundant distnbubon of an exanthemabc 
rash IS probably based on an allergic distnbubon 
In the -visceral enses the edematous areas m the 
mtesbnal tract show remarkable similanbes to 
external forms of angioneurobc edema and are 
undoubtedly mdicabve of a similar mechanism 
Vanous forms of purpura commonly accompany 
the -visceral crises In the hyperacute fatal form 
of purpura there is mdicabon of an overpowenng 
biological mechamsm, and no other branch of 
medicme comes so quickly to one’s mmd as that 
pertainmg to allergic phenomena Most probably 
the allergic anbgen m any case is a bactenal prod- 
uct Some of the phenomena remmd one of his- 
tamme poisonmg and histamine-like bodies are 
found commonly m the mtesbnal tract 
3 The great facihty -with which generabzed or 
mesentenc lymphadenopathies are assoaated 
-with many apparently -widely differmg diseases 
mdicates the great tendency for lymphabc ab- 
sorpbon of these diseases dunng this penod of life 
It is pracbcaUy impossible to obtain an accurate 
■visuabzation of the general and ordmary condi- 
bon of the enormous surface extent of the mucous 
membrane of the mtestmal tract especially of the 
jejuno-ileum It seems highly probable, neverthe- 
less, that more frequently than one ordinanly 
imagines, there is some inflammation of this mem- 
brane, 1 e , entenbs There is every reason to 
bebeve that such inflammabon can be responsible 
for many hitherto not sufficiently explamed ab- 
dommal symptomatologies acute and chronic 
upsets in digesbon, cyclic vomibng, etc , which 
are now thought to be “funcbonal” m ongin for 
many cases of diarrhea for which, at present, no 
adequate cause can be found, and for some other 
transient disturbances in the funebons of the 
stomach and bowel, which so commonly accom- 
pany “colds” or “throat infecbons” or other gen- 
eralized infecbons Accurate correlabon and inte- 
gration of these symptomatologies with the little 
and infrequently a-vailable knowledge obtained 
dunng postmortem exammabon is difficult Com- 
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mcD bactenolorria] cunes for cucb tmxdenl ud 
o/ten unrccognaed foraa of enterilii may be the 
omniaini or tbd r Uuhu ol tbe dyttrotay cnteri 
Uae*, and coloo troop* of bacteria ai neD ai 
itaphylococd and atreptococd. Tbe itndfe* of 
CHldrr) AJvaica and ilann Indicate Uat Uw 
dlfcathT opaets that foUow the ea tint cJ too much 
food or of maSgeatible food may vefl be doe to 
fo^iny wTooght b thli iray to tbe ahaorptrve 
power of the mucoos rnembrane of the «n^*tt 
bowel 


4. Intra-abdoDimil t^phadenopathy ocatn 
undo- arvcnl buiccoDdi bona (a) ai an acnaopa 
niment or intewral part of tome definite 

toch as typhoid ferer dv imteay etc., (b) aa a 
aecoodary manlfeatition to aotne inteaumil leatoa 
of more or ieat obacure origin anch ai aocapedfic 
granokcu. of the Intextine (c) at an lococo^tcly 
tmdeiatood accompaniment of Irtdefinllegrcaipaof 
ditenaea usaaDy ajKoated with atreptococd of 
ooe or another itrain— tbe rheumatic troop 
for Instance (d) aa a lympbadenopatin wlthoDl 
any demonstrable or dlamv«ribie preceding caoaal 
lenoodtha'Qeartn or at a dutanoe thatli,^^ 
specific ra ea mteric adeoitii. 

5. *1^ domhiatijig postkin cf tbe Uobted and 

aggregated coUectiaa of [^-mphadeaoid tiwne at 
those pointa of tbe aHoienujy canal ^oroDaso- 
pharynxQemn— where phyckk^pcal acriniy and 
•trea is DormiUv at a where bacteiU 

attach H most apt to occur where tbe prodoct* of 
bactorlal attack and mvasks are therefore moA 
cortsnotih’ developed and abeorbed neutralised 
without p ei cepti bfe emlence or oocnteracted, 
bkicfccd, and destroyed in tbe appropriate assod 
ated lymph Dodea In th maatfestationi of dlgase 
In Intra-abdomlnal l>TDphadaicipathy this enrre 
iponds to noospedfic mesenterx adoiilia. 

6 Tbe great slmdanty In anatomy phyawlogy 
ctioiogy mechanlfm and pathology between auefa 
focmi of disease onglna ting in the orociasocharym 
and that originating in tbe IcFwcr Qeum in albCT 
cue lend to nooipiedfic forms of lymphadeno- 
pathy Hus fact must be emnhsAsea in order t 
wipe twsT any qaesdoo of ooacurltv with which 
Donspean: mesenteric adenitis has bem mr 


rounded. 

7 Tbe similarity of the anstomical chaaget in 
the m es eptenc node* of tbe Doospedfic type and 
thoec In the lymphadenopothiei winch acenr in 
the other oJlatcrJ or sp^fic group* of diicaae* 
are le i te wed berefai. 

S, In the great majerily of tbe cases of noo- 
ipeafic in esentenc adenitis t a not posalbJe to 
prove an> definlt Uiberculoos etiology nor d 
the rtimraJ facts gi c any reason for aospecting or 


bdicving that tbe great majontv of these omdl 
tims aie tubercnloua. 

One must et away from tbe Idea that meseti 
tericadcnitbbsctneWJaled bizarre peeoHar or 
obscure disease. Rather one must understand 
that It has Iti counterparts In other lymphatfc re 

pooal areas, that It b a sequel of other dzicase and 

In/ectkc*, that it b constant Kcooda^ pbe- 
nomcooD b manj acute and chronic, mM and 
severe diseases of tbe bteUlaal tract, and that m 
ooe etiologkal factor or caose b respculble for 
the coeditioo TTib b not only m) own optiioo 
bat has been pointed oot also by StrocobecL 

Inaimuch aa b many cases abdominal lym- 
pfaadenepathy b part and partxl of some 
definite cibbal atJty treatment muft follow 
along the llaea known br erpetimee to be correct 
and adequate it* the original dWn«f In nocK 
specific mesmterfa: denitb and b the absence of 
any aopporatlcii or other comp] ImdoD oooebot 
cooservadve tieatmeflt woold be indicated U cm 
cooidaopCTiectly dkgpxae the cooditioD the 
fear 0/ an notiscowied aente ppeidxitb or 
other larglcaJ erncTBencv could be definitely eilm- 
teated. Un/cntanatelv thb b not poasble at the 
preaeat wntlrtg b dbkal practice, and ahdocebal 
ciplataUaDa are more cr loa fmpently oecaarv 
in order to ettahCih the tne nature oi tbe btra- 
■ hAwnlfMl cmdltkci 
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THE rOLE of C0VSER\ATHE 
PROCEDURES IN TREATMENT 
OF SURGICAL EMERGENCIES 

I T li o/ the utmoct ImpoTtAOce for Uie ear 
geoo called ou to perform en w ^g e ocy 
opentiofU to retUxs that vith eadi pa 
tieot be facet two dittinct ma)or probfenu 
first, the u>Tng of a life aDd. aecood, the cor 
rectlon of a pathological condltkin Naturally 
tbelr retpecti%T importaBce It in tbe order 
named, but became of xeal to effect a cure, il 
u aomctlmes cas> to ONxrlook the hrunediate 
problem at hand iiamel> the preaerN-atloD of 
life For the Utter often a temporary or 
palliaU^ tv’pe of craeTgenc^ operatioQ wfll be 
mffiaent to correct the ph>'aiok)glcal &tuib- 
aiKe. After tbe patient a cooditkio bvpnma, 
radical correctirt procedurea can be under 
taken with reaacmable aafetr The proUem In 
emergency operationi U entirely efifferent from 
that prwented by the patient with a more 
or leaa chronic aliment amenable to buti^cbI 
treatment who being otherwUe in good con- 
ditioa and dectrol} te balance can be anb- 


/ected aa/elv to the needed corrective opera 
tton usuall> at one stage 

Before an> emergency operation Ukewbe 
two other bnportant problems should be solved 
If tbe largeon is to give the patient tbe enttre 
benefit of present knowledge and meet luccess- 
full) the major problem that of pre3er\-atfcin 
of life. These are first, an accurate pre-opera 
tlve dUgnosk and second, adequate pre-oper 
alive preparation, Tbe dugrwsfa, surj^cal 
abdomen was often Justifiable forty years 
ago bnl is permissible today only occasloQaIl\ 
srilb the Isboraloiy procedurea, and stored 
Wood and plsjona which are now avaDable to 
IhesoTgeon- A few vtars ago the luigeDn wm 
forced to operate on patienU In ah«i becanse 
Intravenous InfostoBS, Wood and p3>«w»« were 
iMt avtIUble but with these agenU at hand 
the patient • condition can be Iraprored before 
operatioQ and duneg these extra mingles or 
hours, as the case may be, an accurate dlag 
nosa can be made Certain!) a patient wbo 
has pneumonia or coronary thrombosis is 
never I mp rcrved by cxploTator) laparotomy 
and without a careful accurate cfixgnocii cicb 
can be mistaken rcadil) at times for a “surgical 
abdomen. Likewise intravenous fluids b the 
quantil) used b combating shock would oal) 
add to the gravit) of tbe situatloo If admink- 
tered to a patient foDowing an acute comoarv 
aeddent 

Tbe value of btravenous fluids ra cases of 
mteatbal obstruction has been sfiprecisted 
foe almost two decades. It h not lenersUy 
known, benrever that children and bfants 
are especially %Tilnerable when subjected to 
surgical procedures when thdr flold ba l a n ce 
b p»r \lao an> patient wbo gievs a Eibtorv 
of vomiting or Ileus should not rccovc an 
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anesthetic until a stomach tube has been 
passed and the stomach emptied of its con- 
tents 

If all problems m emergency treatment were 
as direct as that of early uncomphcated acute 
appendicitis in which both the problems of 
urgency and cure are settled, there would be 
no excuse for this dissertation Fortunately, 
the same is true m the majonty of cases of 
acute cholecystitis, perforated peptic ulcer, 
strangulated henna, ectopic pregnancy, and 
twisted or bleedmg ovanan cyst Because of 
the relative good condition of the patient, who 
has one of these lesions, life may be preserved 
and a cure effected at one operation Unfortu- 
nately, some patients present a graver problem 
because of their poor condition, or the nature 
of their affliction, and a conservative procedure 
only must be performed that may or may not 
also result in cure of the pathological condi- 
tion This probably was first appreciated in 
the management of acute obstruction of the 
large bowel and it is now the accepted proce- 
dure, if the obstruction does not subside in 
a few hours after institution of conservative 
measures, to perform cecostomy or colostomy 
and to defer removal of the obstructing lesion 
until the obstruction is entirely reheved This 
course allows time for evacuation and cleans- 
mg of the bowel, which is so important m the 
preparation for operations on the colon Like- 
wise, when an infant, an aged patient, or a 
patient in poor condition has a strangulated 
intussusception of the mtestme, volvulus, or 
hernia, an exteriorization operation ivith proxi- 
mal enterostomy as an emergency procedure 
gives a much greater hope of recovery than 
resection and a pnmarv anastomosis The 
mtestmal contmuity can be re-estabhshed 
with considerably less nsk a few days later 
when the emergency is over The fact that 
the mtestmal obstruction is the item of first 
importance should be remembered m deahng 
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with strangulated herma and not the hernior- 
rhaphy 

Any more radical procedure than simple 
closure of an acutely perforated peptic ulcer 
doubles the mortality rate Smce 80 per cent 
of patients remain well after this conservative 
procedure and usually medical regimen has 
not been tned, there seems to be httle excuse 
for subjecting a patient in shock to gastro- 
enterostomy or gastnc resection The effec- 
tiveness of medical regimen, which may be 
used to prevent further operation, is por- 
trayed by patients with chrome duodenal 
ulcer In these cases medical regimen almost 
mvanably is advised and operation is required 
for rehef m only about 15 per cent In operat- 
mg on the acutely inflamed gall bladder, the 
experienced surgeon wfll be able to accom- 
plish cholecystectomy without difficulty in 
most instances Occasionally, however, its 
removal will be hazardous because of the ex- 
tent of the inflammation present or the poor 
condition of the patient In such cases cho- 
lecystostomy can be performed unhesitatingly 
with the assurance that 85 per cent of such 
patients will not require cholecystectomy later 
The management of perforation of the ap- 
pendix with pentonitis is a controversial sub- 
ject, but most surgeons who pursue an opera- 
tive or radical pobey become very conserva- 
tive as soon as the peritoneal cavity is en- 
tered Frequently, only dramage is instituted 
unless the appendix is free and readily acces- 
sible and the patient’s condition warrants its 
removal Great care is taken to prevent the 
breakmg up of protectmg or walling off ad- 
hesions If a localized abscess shows no signs 
of resorption, it is dramed, and if appendec- 
tomy IS not accomplished at the pnmar}' 
operation its removal is recommended m the 
mterval 

The gross mortality rate with emergent 
abdommal surgical procedures m expenenced 
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SURGER\ G\’N-EC0L0G\ AXD OBSTTnUCS 


handi li In the naghborbood of to per cent. 
The empto^Toent of prHlminirj corrtervmth-c 
procedure* In certiln cocnpUcited problem* 
could krrer this figure tppredibh 

JoHx il WAtron 

advances of abdominal 

SURGERY IN INFANCi 

T here bprobahl no Scld of *arger> 
th&t bu been o\*erloohed to much t* 
thst perUfnlng to infents md chil- 
dren. In fACt, It U only within the past 5 to lo 
j-eart that an> appreciable proportion of the 
medical profestlon bat reallxcd that tbc infant 
and child are subject to almost all the patbo- 
logical conditwni found In adult life plus 
man) conditions never teen In the older age 
group. This change in pobt of >dew a strfk 
Ingly evidenced b) the great tnerease b the 
Dumber of arbde* on children s tui ggy ap- 
peerbg b the leading medical joarnals and b) 
the tfemendoTtt in^ease m the demand by 
^■ousg men for training in this field of turger) 
Of CDune, with this increased bterest b a par 
ticui&r phase of sorgei) there has been a 
marked nnpro ement m the resulu obtabed 
This improvement has been espeoally 
striking in tbe abdominal surgerv of infanta. 
It Is intcrestiDf to recall that although con 
genital p)k)rlc stcoosis was weD described b) 
Beard3le\ as eari\ as 1787 little or no atten 
tion was paid to the condition for well over a 
hundred )oars Lntold hundreds of infant* 
mtBt ha^T>il»L5f thi* condilioo in tbe >-eai» 
bten-enbg beta ecfi fh6i and the present day 
In fact even m tbe ven recent past the roor 
talitv remained ontt 50 per cent but today fa 
well organbed cbUdPTO s surgical dimes the 
mortality ha* dropped to a fraction of r per 
cent. Thk desirable change has come about 
b) earlier recognition of the condition with an 
earlier chagnosis, bv better preoperative prepa 


ration of tbe patient, b\ Improied openiJve 

technique and bv more btelligent poitopera 

tive care 

In 1916 Holmes made a cartful eiamhiatioo 
of 130 pathological fpedmeia of atrena of the 
bDc duct* which s ho we d that an appreoaWe 
nomber of these patients bad duct* available 
for anastomofii to tbe bowel for an\ surgeon 
who wished to make the attcrapL \ ct It was 
not ontD 1917 that tbe first successful anaito 
mosls of a congenital atresia of tbe bOe duct* 
wa* performed. Since Ihi* first successful 
operation was performed it The Children s 
Hospital of Boston 6 other case* of atresu of 
tbe extrahqsatlc bile duct* have been luccm- 
foUy operated on and more iban thi* namber 
of c ase* of stenosis of the ducts hiNt been re 
Ueved by lurgkal mean*. Tbc relief in both 
group* ha* been permanent It appear* that 
over 30 per ewt of the ca*e* of congenital ob- 
Blniction of the bOe dart* are unenable to 
suigKil relief and that b tbs group the opera 
Uve iDortallty is not undid) high It U lar 
prUng that there are not more succmful 
re*nlt* reported b the current Uteiatare. 

l/nffl ven recent )'ear» the cure of a patient 
suffering from congenital atresia of the mte* 
Une was regarded a* a surgical curiositi but 
report* of successful revulti arc becomiBg 
much more common W ere it more gcne rs Jli 
appreciated that an\ infant who starts icmilt 
ing on the first dav of life and continua to do 
*0 ma) be suffering from ihk condition, and 
were it al*o appreciated that the dlagoosu can 
be sunpl) and accuratci) made m tbc la-J 
majority of bitance*, tbe succ ewe * would In 
cietie even more rapndlv \ single i ray plate 
without the use of contrast media wlD not coir 
suggest the dlagnon* of btcrtlnnl obstruction 
but win often Indicate tbe appronmate site 
of the obilructjon The optimum time for 
m tng th^*» HifRfn1 t an»UnmQV<lSWlthtn 
the first 48 hoin* of Hfe. At thi* age InfanU 



EDITORIALS 


1075 


stand major surgical procedures extremely 
well The mechamcal difficulty of excessive 
distention has probably not taken place and 
gangrene of the bowel with perforation and 
pentomtis has not developed It is still all 
too common for such infants not to be referred 
to the surgical chnic until they are in extremis 
Of course, it must be recogmzed that speaal 
surgical techmque is required for such cases, 
but this has already been developed m several 
dimes and should be developed in many more 
in the near future 

The intestmal obstruction due to faults of 
rotation, though often not complete and 
therefore not quite so urgent as the atresias, 
still present serious problems of early life 
With our present knowledge of these condi- 
tions and the methods of surgical approach 
they can be effectively and permanently re- 
lieved in most instances 

In 1931 Hedblom showed that 75 per cent 
of mfants havmg diaphragmatic hernia died 
before the end of the first month of hfe, and 
the mortality would be higher if the hernia 
through the esophageal openmg had been ex- 
cluded If in newborn infants presenting 
sjmiptoms of cyanosis, circulatory difficulty, 
or vomitmg, the possibihty of diaphragmatic 
hernia were more commonly considered, many 
fatalities from this condition could be avoided 
Here again, as with the atresias of the bowel, 


an x-ray examination without the use of con- 
trast media wiU usually give an accurate diag- 
nosis When a diagnosis has been made of 
diaphragmatic henna of major degree in the 
newborn infan t, operation should be resorted 
to without delay The pohey of delay has 
yielded a mortality of over 75 per cent m the 
first month of life, whereas recognizing that 
the optimum time for surgical mtervention is 
m the first 48 hours of life has reduced it 
tremendously In the first two days of life the 
distention has not become marked and there 
is a better chance of bemg able to replace the 
abdommal viscera within the pentoneal cavity 
without undue pressure When the tension 
of closing the abdommal wall is too great, a 
two stage closure has been proved to be a hfe- 
savmg procedure If this present plan of pro- 
cedure IS followed, it should be possible to 
reduce the present high mortality by 50 per 
cent or more 

These are but a few examples of the marked 
recent changes and advances m the field of 
abdommal surgery of infants The knowlecre 
of the pathological conditions which exist at 
this age, the development of suitable surgical 
techmque, and the correct postoperatr> e care 
of those small patients have also predr^ 
similar improvements in surgical 
mvolving other parts of the bodj in , 
bom infants William E 
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THE SURGEON’S LIBRARY 


REVIEWS OF NEW BOOKS 


T IiEbookB«nZZjr7M^Ri(iraiii^/ /nfimbr 
UUlhia IL Holn^tboald bkT«ft ppc«] 
to Ukm phy^dam and sMdical u dtnta wbo 
ban a acbolai^ Islmst hi dbeaar Tkb vohuBc 
Ukn p thelaijcfToapol InlectiouidtwaaracanMd 
bf h a rnj and bj rk^AtsU namdf Um entmc In 
fcctkrsa, dl^tberia, trtasns, (ai fanfme^ botafian 
ndolant fcrtz, talamcua ptafor t Mfcnlotte, 
tTpboa, ipottcd fern, and a Bsmb«r of un- 
portut Infcctkoti. Tbe picture of eaoh dbenM la 
prcaeeted fahut a rich hbtodcai badtajoaod wUdi 
Clret tke reader a tenae o! perapectire. lltc de~ 
vdopmrnt f our knmlrdfa fn r»'^lB£ the ^w«*~** 
nd ta effect oobtunaa hiatory an aketched in vivid 
temu Coosettnentlj when irmpcomatokcT 
and labontor)r ffvhnat are dlaomcd. ona (cti a 
aalendkl mneenaloo <i th (haaat aa a Uflorkal 
nlnlnl. and artentl&c entitr D Uohnev' h 
rsImdiI/ readaUe. Ua arranfetnot of material with 
eenuDCBU In cmaQ tpp* the maiftn a naefal 
oacaadth pnf cmIm owea hm debt of ratituda 
for iflCroduciaf both adwUfah/p and food htertry 
tyle into aoirad medical wrldst 
The book wu arutes a texlbool Th nanual 
iacta aboot the etioloc patbolocr and aymiv 
Uanatokisy at theae Infeetbxta are clearly prventcd, 
bat theae aectkma are not c o mp rehe nd re cm^ to 
m«Li- the T olnm n uaefol rdcreace work. Bac 
teriokifltti may wcD be cQaappoioted by the small 


K«v T«rt Tte L H* 


Perhapa Dr llolme* ahccld be commended moat 
hl«Hy foe the broad oathx* oo netfical problem 
he hai akflfnUr woraa hit tke text of hh 
work. In the chapten on taberruloaH partlcidiilT, 

he baa ahown how doadr the (fricije b Ituert lAO 

with the aodal and economic problma cJ oo 
aodety Thia book aeta the Infectioai dbeaaci la 
thdr pjcprr pen^wctire la the field of mcdidne ai*d 

bmnan rekdosa, nd every medical ttadent bo 
aaplTea to be more than uicrt mltsman ihould 
lady Una vefaBM dnrinf Uw coane of bb iiaimn( 
CeitUJ A J tWA 

Stoca tUi wai itetbed. Dr Ifokaca paMcd a y 


Cunidana mar feel that maa&knt emphaala ta 
pkeed opoQ diflerentlal dlifooab sd tnatmoit. 
if aever the antho did not ae< out (o write a 
reference book, bat rather an mlrodnction to the 
atndy f taetOov. or an orienuoan In nedicinr” 
as pablbber aeArlbet It In Ihu be has ne 
ceeded adndnUy For tbe arcood year twdent hi 


bacterxdofy Dr Bohnes book iD tawnliy 
t bis ktscDooTS of laboraP 


ratorv work. If tndeota In 
the third and foorth yean take np the ttodjr of th 
Infectioas diseases with Uda book, they wiU fain a 
ini^t which can never com fromBsetaatndyoftho 
ordmary tPTt VmrA- Later m their enreos th^ may 
wah to cnnsotl the lario lyit etai for infor m ati on on 
tpedfic pointa, bot »ht« vtihrnie iQ (ive than 
adnuuLne ntw<i>ivt»ivitTTy of the <lbea«e as a whole. 
Older physldaas will hod taaoniung raulinf In 
thi-«o chapten, which wiB not only rtfreth and 
anppfeiDent ♦I'^r stedical knowledge, bat also e* 
Umitta of the withni lj jrB of thoT ttudeot days. 


T nC tmaU tnibook. PrccfkV DerwatWayr W 
5 >Wit by ReWnwa, b mmpaid btenid 
pdoarfly for the mediOLl atadent It b a incfiKb 
of mom of the rommoa aUc dhrasn fouo U the 
verip Aindard textbook of dermatolocy Itipa 
ma, potapsL Is mach the nae u iMt cf the 
Jyavyni 0 f J/e^m by ITen/y L Tidy nameiy to 
asabt those bo «bh to rtvbw rapidly Ueb kao U 
edrt of drrmaloiogy 

71m smerai arraciymneBt of the book fefiows that 
cf the bTfer morr roa p rehensfre tcitboi^ on tbe 
aobket, and. hOe the snb.^ matter u voy farlcfl/ 
handled. In moat caaea tbe descilptloes are adeem te. 

Then arv ayo pbotofnpha, bat they are re dac ed 
lo Bsd is alee t^l Ih^laU t serre their parpoae 
that of ifriaf the student an adcqnata p i cture of the 
Tlsen, too, they ahow many defects m 
bthUnf, depth, and sharrasesi of focat. 

Tha book can only by recommended t beficiners 
In dermatokicy u pruacr. with emphaib on tbe 
ntmin( of the anther that lor more comprebeashre 
tadv and refertneo more otenii textbook 
aboold be coasalled. EowAas A Ourra. 


T HL thonlatire monownph, Uhd tts Dit- 

tmm ^ iW CtOulif LifJ ilAMiim’ orlflaally 
written as a trctlon of Oxford Lrotr Leaf i/edinjar 
uvhidea studies on lipid nctaboihffl hefna so )eers 
CO by tbe aatbor and hit aamdatea. Ilrembjnlts 
peoented in ftre parts pfaystoiocy and ch emb t r y. 
kvTT^ pmta r,j«rlwT* diseaae,aod 

Slcmaaa-Plck dbeasc. <~'lipir«t exampiei of the 
variooi conditiorts dociibed are nunurrois and the 
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rtic cd klcolicd Is qapb ssbfd hi rrpliVn^r^ the recent 
hicrtnse i the wnaiief erf cues erf peB*cn la 
alles. 

In the focenc^Tl Dr E. \ ilcColhim mikes the 
fcUorhif tHemfpt Ncmberc ebe b so cooirfeti t 
kbtorrd faiTesUcitkms rrUUof t pcBscr^ the 
■ mem hied qootitioBS lad coomenU msV 
nilhif ttoo CUnldiQs stil W cotertiloed ind hi 
tncted trv raiding the rievi erf tbeu twlkns cot 


Icanie. shkh point eml how u the rtsolt erf prinarj 
deftdende*, b^j- cemdxtkms mijr threwih debthtj 
ind daanfeiaetit erf luoction erf the patio-hitettbij 
tnct ind the Drer beense nnsKle t bdb- 

r ihleBntnentslatsideqiaitedktir]’ The booh 
d b dn c t coetHbutkn la thit it extends tbe de- 
fidoKT dbeue sd c wpofati beTmd iimpie chendoU 
mwwnru lnt theftdidcrfpeiiei(edph7sk4o(lcfBU 
lion. EcrwAio B. Cauou. 


BOOKS RECEIVED 


Boohs tertl td its ackimkdfEd bi thh depsrtac&t, 
sod mirh » fV Ti rs' 'it | i»«n t tnst fa* refseded tt maficimt 
ifiuin hx the CDanetT d the tetkia SeUetioM wifi bs 
fiads for rrdev In tie interests erf oar mden sad ss 
Spnet pemlti 

Srson err hlooux ^Airtu Edited br I (sarfhoe 
BsOer F R CJS \ oL Bshhaore-Tben ilmas * Atm 
Co, 

FnocraLooT ra m Gmux PucTrrKrm Br 
rttderictC Smflb.MJ) MJ5c(Ued) FA F 8 sd ler 
ediiien PUbdelpkb F A. Ds b Co m 

DtuadmcD m ut A m rocon u ^stioscti on. 
Tdux, P wcrpQfn wTOS Tlcoc SapixAasct. ^ 
Haib U Bm sad A Tstsi*. tecaos Afams □ 
\tn(o, 94 

Fiiorus. Bt Onrf< rerties, M C U Ch (Oma ) 
rJLCS. l^ndoD sad ^e* \crfc Cbtord Uanmay 

To o» Pnotif^CT isj m Cjujiwamto ^aK. 
By Barton E TUmniaa, >LD sad K JeSetsaa Tbemm, 
M D \Mlh metkn eatllM Pt jVuj sod Obstetrics! 


\fler Csn erf Curlhrs, By Fmfar kh C. Irriei, M D 
FACS. Bcmta littk Bros 1 Cs M 
AtbLunB:jj.UA slot Dactnsew to Cara By 
UstirkeDsTUaDC>,UA MD (Om),FRCP (Lmdt 
Stcood sdidim I/tkVw sid \itx Oadcri Lahcr 
dtyFitm, w 

To Pa.»ii tetaooT ca Asis imw; Docs S tis 
cs tea Srroewn <(& Csg»K3 ts. By Job \dTbel, 
hLIt Senad Fditwei Spdeibdd, IB ud Btlumn 
ltt<L Qixjtcs C> Thoeas, ^ 

Eaenriaui ca Dsutyraaor By ^caDs* Toib, 
P^iladripbis, Leodea, sod UeedresJ J B Liplrf*' 
cattCe, n 

UsiUoc'Ot I sjvia s. EdK^ by E Fktchtr 
U \ 2J B , hLR CP sodlLlt Rsra.FRCS. BsW. 
0CSS1 Thi n Asbh k ATIUs C ^10. 

Trxma at Ptsunjo. By J P Cnse OnSth 
Ul> rhD s«l Ooeia Ustd^ hi D TUni eih 
ita. PWlsdfirhis sad Loadim U B Ss«denCo 84 
Fixu> ScidCi n TotsL ^ ss. By Doc^m T\ Jdly 
hlB ChBN2. \rm\eA Psd B ILwber Ue N 
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FAT EhIBOLlShI, A CLINICAL AND 
EXPEJUUENTAL STUD\ 

T TJu EJUm I tny inkle enUUed F t Em 
boiism A Cbakil ind Expeniaenlil St«ly pab- 
Ibbed in tbe April ^ tsn erf tht* iovrut, I ftiled 
oe pife 74 

‘Decherfm sodltnn (sodiom deh>'drocbotite) hu 
been 1 e uMu ai ended by Pinl dellieo Cbemial Com 
y u tbetspentk ■fwt la the lieHioent «rf iit 
effibeJtsm. 

Thb Utemeot sbonld ha resd tint JD Pinl 
dellieti percent erf RleeW-d Hien Inc mis li 


I ren erf dechoUn soditiffl, eilitd my tteatksi t 
tbe report br D E Kipoert 00 November j w®, 
and sstiejied that D Kippeft *ocL <k I t eai- 
boiism molted coahnaitkn by f rtber isrettifs 
lioa. 

I refret that me itileinetit bdrcmted that M 
dellaes recosusended decholm sodiun as a then 
pettlK fcnt m tbe ireatmat erf f t emlWinD Thb 
was an error ben ore, la M delUeo's cpinloo tbe 
amlsbk <t«»« an tm&cknt to louUy lU use ia tbe 
treatment erf ibb coodrtieai t tbe present time I 
dldnotaikbt mt^que* s corpccstkei <rf soeh spk* 
dtd repatatioii Cssio 8 Scitwt 



CLINICAL CONGRESS OF AMERICAN 
COLLEGE OF SURGEONS 

Evarts a Graham, SL Louis, President 
W Edward Garlie, Toronto, President-Elect 

Committee on Arrangements 

Leland S McKittrick, Chairman, Richard H Su’EET, Secretary 


PRELIMINARY PROGRAM FOR 1941 CLINICAL CONGRESS 


T he thuty-first annual Cbmcal Congress 
of the American College of Surgeons will 
be held m Boston November 3 to 7, 
when the fellows of this great medic^ 
center will sponsor a program of operative chmcs 
and demonstrations covermg all phases of surgical 
activity The Congress has been held m Boston 
on several previous occasions, the first m 1915 and 
last m 1934 These meetmgs have made notable 
contributions to surgical and medical knowledge 
Those who will attend m 1941 may anticipate a 
program of broad scope and mterest, for the 
surgeons and climaans of Boston have complete 
facilities at their co mm and m the three medical 
schools and the thirty or more approved hospitals 
which wiU participate 

CLINICAL PROGRAM 

Under the leadership of a strong and repre- 
sentative Committee on Arrangements, plans are 
already under way for a complete and vaned 
program for the five-day meetmg An extensive 
schedule of chmcs and demonstrations is bemg 
arranged in the hospitals and medical schools 
which will, as usual, be the major feature of the 
Climcal Congress Visitmg surgeons will have 
every opportunity to obtam first hand informa- 
tion on a wide vanety of surgical and related sub- 
jects as presented m the environment of excellent 
hospital facfiities In the operative chmcs, surgi- 
cal technique, use of operatmg room eqmpment, 
and organization of personnel will be demon- 
strated S3Tnposia and non-operative chmcs wiU 
deal with the broader and equally important 
aspects of diagnosis, related non-surgical treat- 
ment, pre-operative preparation, and postopera- 
tive care, presented by means of discussion and 
through the demonstration of a wide vanety of 
clinical maternal Hospital diagnostic depart- 
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ments will offer important contrlbuDons m their 
respective fields Specialists m vaned fields, as well 
as surgeons, wiU parDcipate m the discussions, so 
that many subjects will receive consideration from 
different viewpomts 

The medical schools and their affliated hos- 
pitals have expressed a willmgness to plan a series 
of exhibits demonstratmg their work m clmical 
mvestigation and the latest advances m surgical 
research These exhibits will be available for study 
in the local hospitals dunng the entire meetmg 
The basic science departments of the medical 
schools will present important work related to 
surgical practice Thus, the Boston mstitutions 
will have much to offer in the way of a highly 
concentrated practical postgraduate course in 
surgery and aUied subjects A preliminary clmical 
program appears in the foUowmg pages The 
preliminary clmical program as pubhshed at this 
time is incomplete m that a number of hospitals 
that will partiapate m the clinical program are 
not included Schedules for the followmg hospi- 
tals will appear when the chnical program is 
agam pubhshed Lakevfile State Sanatonum, New 
England Hospital for Women and Children, New- 
ton, and SL Elizabeth’s 

The program of each hospital is arranged to 
cover subjects m general surgery, obstetncs and 
gynecology, fractures, orthopedic surgery, thoracic 
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loSo 


Kirgtr) OCTiroroirery jcenito-aifniry wifcn 
cyht h aliD do o aMotoUi^Tiroto^ Tfatatberlut 
BJiKWO miy *elect the dln^ »hich be 
wahei to att cp d. PreeetitaUon of nb}ccts under 
the* daaiificatlom wQJ be eo corr^ted Uut 
be win hare the oppxtunllj" to derole hb «tnM> 
contlrnKToily to dm>ci deallag with the fpeoalty 
In wiuch be b toeat Interested. The daOy Hh>tr«l 
buEetin will wesent the proprun according to the 
above ditdncatlop. The complete detaOed dud 
cal proRiam for the tocceedlH dar wQI be posted 
each afternoon In the form of boUetlos at head' 
qoarten In the Statkr Hotel "od dbtnbated to 
printed form each mnmin g The prelimiaar) pn>- 
nams and the general program to be published 
Liter viU Include as mncm detailed {aformatloD m 
it u pofiible to preaent in advance, but it vfU be 
n ccem /y for those who attend the Cocvms to 
make thv dime ticket selectkiQS {n»D the dally 
bollettna. ___ 

acnorniTC Btasreres 


Tbe c^xniJig Kknt[&: aeailao of the Qoucal 
Coogreti, the combloed preaklenUal mcrtiiif and 
convocatkii, rtU be held oa kfooda^ eswnmg lo 
Sjmphoii) HalL At thatmloD thenewo&mof 
tlK CoQen a Dl be Inaugueated and tbe InlllaUa 
rregfve d mco fettowahip. Dr Erarts A. Graliain, 
of St Lmb, ain delrrer the pmtdeslial addreea 

Ermnnt Arceons artd specBlbU, rraenlad at 
anthorf lies in tneu deldi, win address the toentific 
meetings which win be held ooToeaday Uednes- 
dar ar^TbandayereiungslAtbebeOTOoenafthe 
Copies Plaza Hotel. Special sdentife meetinn 
are betmt titanged for tboae who are mterested m 
ophthalmology and otolarvngology on Tuesday. 
Wednesday and Thorsdav es'cnin^ Tbe Boaia 
of Regents of tbe College is girrog esrefa) at 
tention to tbe selectloa of the •peskers and 
subjects for tbcM e\Tiiicg setsMoa, so that a well 
roonded program mirodadne the newest develop- 
ments in general and special fields may be aatuied. 

During recent >'ears, at both tbe CVnkal 
Congress and scctraal tncetingi of tbe College, 
panel discmsiocLs held at the beadcrsirteTS hotel 
hare created rrasnal InteiesU Thmlore, a 
schedoleof thirty or more of these sesskmsbbeioK 
p^ned foe Monday Tuesday ^Nednesdar and 
Th rsda> aitemooas. These paneb w ID bo led by 
recoguLt^ authorities in each field who «D1 have 
the aid of colkboeiton equaDv qualified to pre 
sent fnndamental facts on the cbora subject, and 
to direct tbe daensson in such a wav that varfcw 
rirwpeinu mai he erpreased. These lesskns 
afford an oppeutmutv foe large number of 
mr g ^ ^ -rn to partiopat and learn of tbe dbcor 
enes and esperiences of others. The geoonl pbn 


b for a ten-minnte presentatlan ef the subject bs 
the leader coBahoators to follow with brief db- 
cnsricni on different phases of the topic, fcfknrii^ 
which general discussioo from tbe floor win be tbe 
final and major feature of each sessloti. 

Beoose of the widespread in lerett In the sprclaJ 

rabjects, a tymposhim on fractures and other 
traamaJ b being planned for ooe afternoon, a«l 
a fvmposlmn oo cancer for arrolheraftemcciL As 
In f o nng years, these teaskiu are expected to 
attract a targe attendance. 

A new iesture introduced at the nintr-ii 
Congress In Chiciro and which proved p-pilar 
b again being planned for Friday afternoon. 
Fcr these coofoencts tea spedal fields base been 
selected, and a pertment subject of cunent in- 
terest be briefly presented W a leader at 
aKhsesiloc. Dbc u s si on /fon the lt»rb directed 
by the leader and any sorgtoa attending b 
pThrOrged to present a spedal problem rebtid to 
the field under dbcmrinp with which ^ b coo- 
cemed. Such opportuntly for large groups of 
surgeons to particfpate in a coosultatko con- 
ference of thb nature U apparently we kui i e. 

Tbe Bcajd tJ Regents and the local coenUttee 
aka to prodde a varied type of program that wQl 
mbie etch hidiyUBaJ corgroo Co leant of the 
newer drvtlopaients in many fielda Tbeinteretts 
of both the general guma and the nignl 
speoaisti are being car^Uy c i Ma id ei 'ed fn ar 
ranging aD features of the profram. 

weexu M J TDto or noerToe ruxaiCAi. soctrrr 

Tbe Boetoo Surgical Society will bold a s pe cia l 
meeting on the evening oi Friday h wem bet j 
in the baJInxnn of the Copley flaia Hotel, to 
which tQ fellowt of the CoQc^ and other tor 
gecos attending the Olnlcal Congress are inrited 
to be presesL Tbe octasioo of ihb spedal 
meeting of the todety b tbe preaentatioo cf the 
Bigelow Medal to Dr ADen 0 MTiipnle, of hew 
kork, fcr hb ootitandlng coatributnes to the 
advancement of lorgery 

jftofCAi uono-f ncTVtxs 

Tbe visDal edacatioD aspects of the progTsm cf 
the Congress will tgam be enlarged with 

the sad of medlcaJ motion picture films. The 
latest avallaUe pfetures sbowiiw sargkal pro- 
crdaies and related subjects wifl be cihflDitcd. 
The Kbednle wil] be arranged so as not to conJUd 
with cither tbe dintcal program at tbe bospbah 
or the wiss i nn i, arid will indude bom 

SCTmd tod iQent, staiKUnd and color films wkich 
bave been tppnrved by tbe Commi ttee on MfdjcaJ 
Motion Pictures. 


PRELIMINARY PROGRAM FOR 1941 CLINICAL CONGRESS 


HOSPITAL CONFERENCES 

On Monday morning at lo o’clock, m the Ball- 
room of the Copley-Plaza Hotel, the first session 
of the twentj^-fourth annual HospitalStandardiza- 
tion Conference will open the Clmical Congress 
At this session the 1941 hst of approved hospitals, 
cancer clinics, and hospitals approved for gradu- 
ate traming in surgery and the surgical specialties 
will be officially announced Dr Evarts A 
Graham, of St Louis, president of the College, 
will preside The hospital conference will con- 
tinue on Monday afternoon in the same room, 
with sessions on Tuesday, Wednesday, and Thurs- 
day mornings, afternoons, and evenings Pro- 
grams are being arranged to interest hospital 
admmistrators, heads of various hospital de- 
partments and their personnel, nursing groups, 
and members of governing boards One hospital 
conference in particular will be devoted exclu- 
sively to subjects of vital mterest to members 
of governing boards All aspects of the pubhc 
relations problem will be discussed 

At a jomt session with the Association of Record 
Libranans of North Amenca, medical records will 
receive special consideration National organiza- 
tions representmg various groups of hospital 
personnel will co operate and participate m these 
meetings 

Some of the hospital conferences at the head- 
quarters hotel will be formal sessions, others will 
be m the nature of panel discussions, round table 
conferences, and open forums In certain sessions 
there will be a presentation of specific phases on a 
general theme by several speakers, in others a 
variety of subjects will be covered The program 
will be developed to meet current needs, and from 
all indicahons is hkely to emphasize from all 
angles the r 61 e of the hospital in the program of 
national defense 

As a special feature of the hospital conference it 
is planned to develop a program that will defimtely 
appeal to the general surgeons and surgical 
specialists This will take the form of a large 
general meeting with a senes of panel discussions 
on appropriate subjects dealing with the care of 
patients, educational functions of the hospital, 
the control of surgery, and the clmical work in the 
related specialties Orgamzations representmg 
the specialty groups will be invited to participate 
m this phase of the program Special considera- 
tion will be given in this senes of meetings to the 
important subject of graduate trammg m general 
surgery and the surgical specialties It is hoped 
that through this means the fellows of the College 
may become better acquamted with its ex- 
tensive program of hospital activities which is 


aimed at improvement m the environment m 
which the surgeon is workmg 

PUBLICATION OF PROCEEDINGS 

As m former years, the formal papers which are 
presented at the scientific sessions of the Congress 
wdl be presented m a special issue of the ofificial 
journal of the College, Surgery, Gynecology, 
and Obstetrics, published m February followmg 
the meetmg This issue is furnished without addi- 
tional charge to all fellows, junior candidates, and 
others who register for the Congress as invited 
guests The papers which are presented in con- 
nection with the hospital standardization con- 
ference are pubhshed in subsequent issues of the 
Bullcltn of the American College of Surgeons 

advance registration 

The hospitals and medical schools of the Boston 
area afford accommodations for a large number of 
visiting surgeons, but to insure agamst over- 
crowding, attendance at the Congress will be 
limited to the number that can be comfortably 
accommodated at the clinics The limit of at- 
tendance will be based on a survey determmmg the 
available facilities in the participatmg hospitals 
and schools It is expected, therefore, that sur- 
geons who wish to attend the Congress will 
register m advance A registration fee will be 
required m order to provide funds with which to 
meet expenses of the meeting A formal receipt 
will be issued to each surgeon registermg m ad- 
vance, which will be ex^anged for a general 
admission card upon presentation at headquarters 
durmg the Congress This card, which is not 
transferable, must accompany all requests for 
dime tickets and be presented for admission to 
the scientific sessions 

A resolution adopted by the Board of Regents 
provides that the registration fee for fellows of the 
College and endorsed junior candidates shall be 
$5 00, that no fee for the 1941 Clmical Congress 
shall be required of initiates (class of 1941), that 
the fee for surgeons who are not fellows, attendmg 
as invited guests of the College, shall be $10 00 

As m previous years, adrmssion to dimes and 
demonstrations m the hospitals and certam of the 
scientific meetings at headquarters wfil be con- 
trolled by means of tickets This plan provides 
for the distnbution of visiting surgeons at the 
various clinics and other meetmgs, and helps to 
msure agamst overcrowding The number of 
tickets issued for any chnic wall be limited to the 
capacity of the room in which the clinic is held 
Visiting surgeons are urged to co-operate in mak- 
ing the clinic ticket plan a success 
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HEACTJCTAlTru A^fD TIODaCAl m i i Hn tnv 

Hfidqtnrtm for the Coo^rm vCl be ettmb- 
liibnl at tbe StaUer aod Copfey Piaza Hotdi 
wbere tben are aaple faculties (or accomtoodat 
inf the Cop ti e ss . AH of the pnbUc rooms ha\e 
bw r es a-vcQ for the eidusfve oae bo the Cic^icge 
darlzif the hre-dar meeting Registration for 
\-IsItIog fingeocs and tbor Udjes, the Te^^nhml 
Eshib&ion, oecutive offices rf the CoOcgt and 
certain scientihc kssuqs and medical moUoa 
ructurc exhibitions vUl be located in the Statlcr 
HoteL Registitdoii for those attending t^ 
bo^tal coofercDce. exhibits of CoQege activities, 
and the aomlDL aiternoon and evr^g boapiiai 
coofercoces wili be located in the Copley Plan 
HoteL TbeereninrscienUbcseifioQsaDTaesda) 
Uednesday andThitraday will also be held at the 
C<»ley Plaza. 

The Tedmial ExWbjtbn, Tejmratioo desk for 
attendmg surgeons, clinic ticket and infonoatioa 
bojcaa wQI be located In the ballroom on the 
fn^fT«Tnn» floor of the Statlcr Hotel. Additkaxal 
space for the exhibition wlD be prorkled in the Aa- 
secobby Room and the mezzanloe Icamge ad)aceiit to 
the baIbwniL Leading manofseturen of surgical 
i ostriimes t> and cip^iUea, so t ores, dresslogv phar 
macesjtiak, operating room eq u it a a en t, a ra> 
appaiatos, ho^til equipment of all Uods, 
aod puUishm of books wlQ be repre 

mnted ia the It wUl provide for (he 


visHIng forgeoos and hos^tal people in opnor 
tunity of carefully inspeciiDg the finest modem 
prodocta of aU tbc»c indastriei which ait helping 
to hopiOTT the icr l ce of bcupltals and soigems. 


BtWTOV hotel! a 


0 TTTEia EAm 


In additioo to the headquarters botdi, the 
Statlcr and Copley Plaza, them are a numher of 
fint-ebas hotels within a short distince of bes^ 
quartos. These wUl prorlde ample f«rfhtVt st 
rcaaonahle atea. It Ismggcsted that rcservatbu 
for hotel accomrooda tlotu be made a eU la a^huKX 
of the meeting The foOowing hotels are recom- 
mended by the Committee 

iM 


BcOtroe, B<s(c« StneC 
Bmh<ira, n Timoat Street. 
Br — okk, Bu/tilia Stmt 
Bortailssux. tis UesesD Street 
Cofjtrr nua, ^ St Juaes A too* 
Cajaev Sqaaie. 4} llasdsatoa Aetcae 
Rnrai wa, 490 C u e a manatahS V rsaa 
Lmt. Exxiicr Stmt 
t haajaahne. *0 Qiarla Stmt 
ParScr Hoeae. te> SiJiCDt Sinet 
RUf-Cullav 5 AHbxtce Street 
~ fi^ State Kaad 


a 00 j 


Stetlo Pill Sqoar* 

Toanae, 6 P^ l M ea Street 
Var^ne, 6e Cnaan takh 
St Jj»e*A 



PRELIMINARY CLINICAL PROGRAM 


MASSACHUSETTS GENERAL HOSPITAL 

Monday 

GENERAL SURGERY 

H. K Beecher and assoaates— 2 Dry clinic Anesthesia 
and related subjects 

H K Beecher— 2 Anesthesia for transpleural gastnc 
surgery 

Julia G Arrow oon and H K Beecher — 2 10 Trac 
bonal spmal 

H K Beecher and R. A Adams— 2 25 Use of ether m 
the presence of pulmonary tuberculosis 
H K Beecher — 2 40 Anesthesia and shock 
E B Benedict — 3 30 Endoscopy, bronchoscopy and 
esophagoscopy with special emphasis on the tw o new er 
endoscopic methods, gastroscopy and pentoneoscopy, 
demonstration with lantern slides and patients 
L S McKitirick and associates — 2 Symposium Pen 
pheral vascular clmic. 

H. H. Faxon — 2 Fundamental considerations, anat 
omy, physiology, etiology, examinabon 
R.H Thompson — 2 15 Late results follow mg treatment 
uncomphcated vancose veins 
H H Faxon — 2 30 Present concept of treatment 
R R Linton- 24s Chronic and recurrent ulceration 
of lower extremities, etiological factors and classifi 
cahon 

R H Adams — ^3-03 High division and injection of long 
saphenous vems, division of communicating veins 
with and wnthout excision of fasaa, excision and graft, 
results 

R R Linton — 3 30 Present concept of treatment 
H. H Faxon, R Thompson, R R Linton, and R H 
Adams — 4 Operations Peripheral vascular 
Staff — 2 Dry chnic Tumors 

NEUROSURGERY 

J C White and associates — 2 Sympiosium 

J C White and J J hlicHELSON — 2 Operations 
W J Mixter — 4. Eleclro-encephalographic control of 
anticonvulsant therapy 

C S Kdbic and A O Hampton — 4 Rcmoial of lipio 
dol by lumbar puncture 

J C White — 4 Effect of anesthesia on volume of bram 

Tiasday 

GENERAL SURGERY 

A. W Allen and associates — 8 Symposium Gastnc 
lesions 

C M Jones — 8 Medical considerations 
A 0 Hampton and associates — 8 30 Roentgenological 
studies 

E B Benedict — 8 50 Gastroscopy and pentoneo 
scopy 

C E Welch — g 10 Gastnc ulcer 

Langdon Parsons — 9 30 Cancer of the stomach 

R H Sweet — 9 50 Transthoracic gastrectomy 

W Allen — 10 10 Surgical procedures for gastnc 
lesions 

Staff — 10 30 Operative dime Gastnc resections for 
bemgn and malignant lesions 
H H Faxon, Horatio Rogers, and associates — 9-1 1 
Symposium Acute appendiatis 


Horatio Rogers Present status, chief factors m pres 
ent mortality rates, late diagnosis and/or treatment, 
faulty appraisal of mdmdual patients, ngid pohcies of 
treatment, faulty technique, type of mcision 
W D Smith Appendicitis m general medical practice 
Horatio Rogers Appendiceal pentonitis before local- 
nation 

H H Faxon Appendiceal pentomtis after localization 
Champ Lyons The rfile of bactenology and chemo 
therapy in appendicitis 

R R Linton Special aspects of appendiatis m young 
children 

Staff — II Operative chnic Acute appendicitis 
L S McKittrick and associates — 2 Symposium Cancer 
of colon and rectum 

Champ Lyons and associates — 2 Dry dime Surgical 
infections 

NEUROSURGERY 

J C White and associates — 9 Operative and dry chnic 
W J Mixter and J S Hodgson — 9-1 1 Neurological 
operations 

J C White— ii-i Presentation of operative results m 
angina pectons and extra pyramidal tremors 
J J Michelson — ii-i Treatment of torticolhs by al- 
cohol injection of cervical muscles 
J C White and assoaates— 2-4 Dry chnic 

W J Mixter Protrusion of nucleus pulposus in cervi 
cal spme 

J S Hodgson Expenence with cerebellar hemangi 
omas, Lindau’s disease 
J J Mi chel son Subdural abscess 
W H SwTEET New methods for measurement of blood 
flow 

J C White Spinothalamic tractotomy in the medulla 

Wednesday 

GENERAL SURGERY 

L S McKjttrick and associates— 9 Operative and dry 
dime Ulcerative cohtis 

C M Jones — 9 Medical aspects, diagnosis and treat 
ment. 

L S McKittrick — 9 20 Surgical aspects, types of 
operations and indications 

John D Stewart — 940 Ileostomy, operative tech- 
mque, jiostoperative compheahons 
Richard H Warren — 10 10 Late results after ileos- 
tomy, soaal and economic aspects 
L S McKittrick — 10 30 Colectomy, mdicahons, 
techraque, results 
Staff — II Operative clinic 
H C Marble and associates — 9 Symposium Hand 
H C Marble Anatomy and exammation of the hand 
F G Balch, Jr. Tumors of the hand 
Edw'Ard Hamlin, Jr Injuries to nerves of upper ex- 
tremity 

W Bradford Cannon Skin grafts of the hand 
A L Watrins, a W Reggio, and H C Marble 
Reconstruction of the hands, physiotherapy, occupa 
tional therapy, surreal reconstruction 
A W Allen and assoaates— 2 Symposium Diseases of 
the gall bladder and bde ducts 
^ ^ Techmeal considerations of the gall 

bladder and bde ducts with special reference to mor 
bidity and mortahty 


1083 



10S4 


SURGER\ G\TfEa>LOG\ AKD OBSTETRICS 


H ui ip H. WAma— jo A«t* dnfeeyuiti 
Jocx D SrrvAu— tja Obcmafr* >AQd^ Ilm 
hioctka^nEutk* of Um patkot, aad tfUr-can. 
Xjoxu) E narm— ja^. CudDcos of (fat t»a 
Uaddcc. 

Sta fl ■ j *30 Opanxkn Citn-ticpaljc hfSur tTXt. 

L. S. Mctorarx tad — ridaiu t. 
pfaml Twcdu itiwiw 
L. S UcKimjce— 1. Fpmrfrw 
rfawfVitfa*. diffcmlkl rtamrft 
Eitwa*d Hajclti, Ji.— j. ThnBibo ar^trtk 
tsasL cf tnaOaai, wr* at * 

leal tlda, tndicuka* ter nnparti rinft. 

ILE-XrTtXKD — -J5 £od imh (tEiij lOipartta^ 
rctcTCDCs to tt» ecncrmic ijpect of tbe 
RjcxtUD H. Uajux^— -3}. Artcfla«Wotk 

rfl^nflibrtM, lubcuim (or aod trek- 
iJmM cf lalEioruBpDtatloD- 

T C Putt— jjo. Tnrilrattnra for aod UduL^oo of 
o ymjijjk r aapatcttoci. 

R. H SuTWarx— 3-90. I.mrhaj nmpailMirtcar It* 
rAli ta Um tnUsMt of obBuntn^ 
doc* tor epoatlao ud opentfr* Iccknii^ 

Staff— 4. Operatke* Bapra co o J rkr lo« 

fanfnc, aerve craaUsf for rdWf of pato, fc»ah«> 

fTTDpathcrttaiijr 

aenrO'CruKAXT tuiobr 
C 0 Stnhfa aad ■ p Openth ud dryefiok 

Staff QparartoM 

r n dou — JO. CeahiKriaiTT tnhpmjnri* 
JtxatAU CrtTC— 90. Ranft* of tnaOBcst tib 
atrqa tak *Bfa»<jt>ce«tD pfo*t^fchT ^ la^ LP4fI/ 

B B uiuT— TO CscB^tkatkea of manatBnl 


FuAlc wiT ox y. pna 
Tutoo driQrmJhe* 

E S ilcRiTimJCX and aaa nnit aa Oparalrv aad dry 
fPrO.- Ante aioaO bmd obatTDctiab. 

Ejcs-^kd H tVaurv-- PhynofoaiCBl a^jact* of 000- 
ut^lj ac^o^ caoac ol daalh 

LS T/rr 1 1 na - « — JO Faetoii mAjeocEH aiortallty 


Loupk UooMUTT— «o> Tb* foxaia ambn 
0. C Sion tad aaaidite^a Opentfre end dry dak 
Staff-* OpmttoB^ 

G O SiOT>— j JO Trtatmaet of rnautfa <aaen 
Axnn U luan— 3 p Cbma: pranatith. 

W F LsAntm— 4 a Ratal aftwlaccaphy 
Jen P Gix»— 4 JO Tbe coak hemme 
ncoEACtc itnotiT 

C. D OnnoDii. aad aaocktea— g Sympoahun. Prl- 
mary tnnm of tfaa bant and tae c R n tft tia 

Tk*rsd*y 

oeveau m ext 

A. W AliEi aad aaccBte* — t SyTCTrataiB Duodcaal 
aker 

C. if jeeaa aad ■ — nia tg — 0 I oeHidartdmt 

V O. HAJonrt and tandate* — 8 jo Rornttenoiocatal 
dknaait. 

E B ppr xi aCT— 0 p Ijaatinacxipy (xatilni 
A U Aim — gj S«iT>cal coesderaCkBS 

HerwAXn Uunnix— p 40 -Wnta pafendoo. 
r r p. i-r^ — to a MalfsBCtkBcftaaftaiaatEttaiia 
«TTrl tflar-cajc. 
otafi — wyo Opaialioaa 

\ H taiurju’T — 8- 30 Oparaln aad dry cUok 

Plaadc fcirety, praBeoUCuo £* caae* 0 


3 eparated apoo for 


B. F B+xxia— ^ Diifao^ 

RjCB-txsH Waxxtt— j-TO NooHjpantln OraaaeaL 
pmnkal i-«WiVnrii.aa k tW ait of M»Ji— Abbatt 
caba. 


Staff — 4 Opatkaa 

OE’mo-rxrtAXT mtxoext 

G a. Sam aad asecUta— g. Owath aad dry tB* 

O O. Sam and a ^ ' •— - ' 

Hoo’axsT.Stxt— 

Rmip CcuTT— to 
arfoaryolcnh. 

F H. Cotrr— 3 Ikrp ray tWrapy lo caacti tf 
U>* 

S B R/XLET — 40 Giatdiatooiy t ui arpfcrea- 

toaar 

TSOXAOC ftrXOIXT 

E. D Cancaru, tial aaodata — S«p. 

paratfra ifaiaia of tbt hq 

OXJBO HJIC fUXOEXT 

>L\ ^am Pi 1 1 III t iml aaarrkid — 0 pm Un and 
dryeOak. 

F Usy 

axxLMM ivnaxxr 

E D CaracBTU. and aaaadatia— g Opawire aad dry 
(Uc PaatbyrcM raaon 

L. & EcRimJCC and amdato — l gj iapu a kiu i P»Tt< 
pfeml raaodtr dSacaat 

RntxnB Uaxm— E Fa rA aaetal co oifdmtfaeief 
tkobbo foTBatko* c^nkal ^■*^ ^ ** dojaDak 

PakBoaiiy Iti rdalke 

.1 — 41. D»a of hc^ar* fa jarm- 

rina ef poknenry esib^ 

CEB not tad C. £. ^cCWcrr— j \ caoenpfay iai£- 
catkna, ttrlmlqDt, taoha. 

H. n F TP^— EifikraEoo tad dFrWoa ti tba 
fcDonJ refn, fcdacaJiiaia tad epmtfra taebakfoB. 

C E Uom— jj5 Raaolta. eariy aad late aftnrSrl- 
•foeof Iba fcao^ rdx. 

H H Faed^C-E Wiic*,aad Raaitxn E Uaixt*— 
4 Opandae* 

R H.S »iia a ijj caadaia nekr«* — S^rapeafw Suifuy 
of faypariacoe, aooarpfaiitk 
Roxexi 5 P Laxx Stalemeat of tb* tauUeJa. 
BENjAXrt CafnxxAjr Renal paliofafy 
lean Q Taixot Racal ^ riMop 
RjcaADCarm UrofaffcaJ fartra* 
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BOSTON CITY HOSPITAL 
Monday 

GENERAi SURGERY 
Staff— 2 Symposium Vascular diseases 
E E O’Neil Refrigeration m gangrene of lower ex- 
tremities 

E A. Edwards Thrombophlebitis in unusual forms 
S J G Nowak Experimental hypertension 
D C Goidfasb False aneurysm of femoral artery 
T Leary Pathological aspects of vascular disease 
E E O'Neie Lumbar sympathectomy for vascular 
disease 

Tuesday 

GENERAL SURGERY 
Staff— 2 Dry chmc 

W R Morrison Gastrojejunocolonic fistula 
C W McClure Gastroscopy, kodachrome pictures 
I C Walker Bleedmg peptic ulcers 
A. R KniPTON Cancer of stomach. 

W R Morrison Perforated peptic ulcer 
E E O’Neil. Transpleural approach for carcinoma of 
upper end of stomach 

T W WiCKKAlL Cholecystitis and Its relation to peptic 
ulcer 

OBSTETRICS AND GYNECOLOGY 
Staff — 2 Symposium Pregnancy, the physiological and 
pathological aspects 

George R Minot and Eugene L Lozner The 
hemorrhagic diatheses comphcatmg pregnancy 
Frederick J Lynch Treatment of miscarriage 
Frederick ParkeRj Jr Pathology of toxemia of preg 
nancy mth espeaal reference to changes m the pla 
centa 

CARin R Alden Disorders of the urmary tract en- 
countered m obstetrics 

Benedict F Boland Hormonal relationship between 
the kidneys and toxemia of pregnancy 
AXWELL Finland Pneumonia m pregnancy 

RRACTURES AND OTHER TRAUMAS 
Otto J Hermann and associates — g S>’mposium Frac- 
tures of the ankle 
Otto J Hermann Introduction 
Gordon M Morrison Simple unilateral ankle injuries 
with fracture 

Joseph Burnett, G G Bailey, Joseph Shortell, and 
Russell Sullivan Comphcated ankle fractures, bi 
lateral, followmg Cotton’s therapeutic ankle classifi- 
cations Slides, charts, individual cases, and appara- 
tus illustrate various pomts m this symposium 

OPHTHALMOLOGY 

James J Regan and staff — q Symposium Abnormal 
fundi 

OTORHINOLARYNGOLOGY 
Staff — 9 Dry dime 

H. F Friedman Septic thrombophlebitis of frontal 
1 eins, with abscess formation 
E J Monahan A method for the extirpation of 
branchial cysts 

OsTAR Htrs ch Surgical removal of pituitary tumor via 
transnasal route 

Louis M Freedman Bronchoscopic treatment of pul 
monary atelectasis 


Chester R AIills Osteomyehtis of the frontal bone 
Benjamin Riseman Gumma of nasopharynx and lung 
Samuel W Garfin Treatment of fractures of the jaw 
PrrrrTP E A SHERIDAN, CHARLES DeWOLFE, and 
Frederick Helulick Presentation of cases 

Wednesday 

GENERAL SURGERY 
Staff — 9 Dry chmc 

Department of Pathology Splenogemc myeloid meta- 
plasia, argentophd tumors (wrcmoid ) 

Dr Jolift Surgical treatment of myeloma 
F W O’Brien Cancer and x ray therapy 
E A Cooney Carcinoma of breast, 

A R Kjmpton Cancer of large intesUne 
Charles Lund Cancer of mouth 
I C Walker Cancer of stomach 
Staff — 2 Symposium Thyroid disease 
R C Cochrane Tumors of parathyroid with lantern 
shdes 

D D Berlin Hyperthyroidism mth cancer of th^yroid 
W T Salter Graves’ disease w ithout hypertension 
Richard Smith Adenoma of thyroid 
R C Cochrane Complication of thyroidectomy 
Staff— 2 Symposium Vitamms m surgery 

Charles Lund and J H Crandon Vltamm C and 
wound heahng 

Walter Wegner and AIerrill AfooRE Vitamins in 
presence of head injuries 
Dr AIikeljohn Presentation of cases 
Staff — 2 Smposium 

Gordon M Morrison Radial nerve injury mth frac- 
ture of humerus 

J E Flynn Anatomical and chnical investigations of 
deep fascial space abscess of the hand 
T K Richards Traumatic injunes of the knee joint 
J E Flynn Dupuytren’s contracture 
A P Aetken Epiphyseal separation 
J E Flynn Treatmentof traumatic lesions of the hand 
Robert Ulin Club feet 

OBSTETRICS AND GYNECOLOGY 
Staff — 9 Dry dime 

Speaker to be announced Anesthesia and analgesia mth 
special reference to spinal and mtravenous anesthesia 
Dr Reginald and R D Margeson Placenta previa in 
patients prenously dehvered by low transverse cesa- 
rean section 

Frederick L Good Physiology of lower utenne seg- 
ment 

Daniel J AIcSweeney Radiographic pdvimetry 
Staff — 9 Dry chmc 

F W O’Brien Results in treatment of caremoma of 
the uterus in the tumor chmc of a general hospital 
Frederick Parker, Jr and John T Williams Path 
ologj of so-called fibrosis of the uterus 

Thursday 

general SURGERY 

Otto J Hermann and associates— 9 Symposium Low 
back pam 

Otto J Hermann Introduction 
John T W’illiams Gynecological aspects 
Augustus Riley Gemto-unnarj aspects 
Robert Uian A rational method of routine back ex 
amination based on anatomical and physiological 
factors 

Joseph Shortell. Iaiw back pam mth negatii e x rai 
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PETER BENT BRIGHAM HOSPITAL 

Tuesday 

GENERAL SURGERA 

Elliott C Cutler and Robert E Gross— 9 Opera 
Uons Ligation of patent ductus arteriosus, pencardiec- 
tomy 

Eluott C Cutler and associates— 10 Symposium 
Surgerj of the heart and blood \ csscls 
C SniNT:! Burb-ell. Forms of heart disease amenable 
to surgen 

SauuelA Levine Cardiac disease simulating surgical 
conditions of the abdomen and vice versa 
Eugene C Eppinoer Indications for surgery for patent 
ductus arteriosus 

Robert E Gross Surgical treatment of patent ductus 
artenosus 

Eluott C. Cutler The technique of pencardiectomj 
Merrill C Sosman The r 61 e of the roentgenologist in 
cardiac surgerj 

John Hojians Peripheral vascular disease 
Marshall N Fulton Angiomas of skeletal muscle. 
David Cheev'er— 3 Dry chnic Surgical anatomy of the 
abdomen 

Wednesday 

general sorgerv 

Elliott C Cutler and Robert Zolunoi r— 0 Opera 
tions Gastnc resections 

Eluott C Cutler and associates— 10 Sjunposium 
Gastnc and duodenal ulcer 

Eluott C Cutler Indications for surgery with gastnc 
and duodenal ulcer 

Edward S Esierv, Jr Jledical management of bleed 
mg peptic ulcer 

Merrill C Sosuan Sigmficance of prepylone ulcer 
Harrl A Warren Du^cnal diverticulum 
Robert Zollincer Surgical treatment of severe 
duodenal ulcer 

Eluott C Cutler Results of acute gastroduodenal 
perforation 

Carl W Walter — 2 Symposium Aseptic technique 

Thursday 

GENERAL SURGERI 

Francis C Newton and J Enclebert Dunpjiv— 0 
Operations Colon, rectum and anus 
Eluott C Cutler and associates — 10 Symposium 
Colon, rectum and anus 

Francis C Newton Etpenences with cancer of the 
colon 

J Englebert Dunphy Expenences w ith antenor re 
section for cancer of the rectosigmoid 
Andrew W Contratto and Thomas B Quigley Dif 
ferential diagnosis of gastntis and gastro-entcntis 
from appendicitis 

Merrill C Sosman The x ray and large bow el surgery 
Edward S Emery, Jr Medical diseases of the colon 
Eluott C Cutler Cicatrizing cntentis 

GENITO-URINARY SURGERY 
WnxiAM C Qutnby and associates — 2 Symposium 
J Hartwell Harrison The diagnosis and treatment 
of common injunes of the urinary tract 
George Austen A correlation of the cbnical aspects 
and pathology of the fused renal mass 


G Philip Grabtield Renal blood flow 
r Anthony Simeone Expenmental hypertension 
WiuiAM C Quinby a cntical evaluabon of prostatic 
surgery in recent years 

Friday 

GENERAL SURGERY 

Eluott C Cutler and Robert Zollinger— 9 Opera 
tions Cholecj'stectomy, choledochostomj 
Elliott C Cutler and associates — 10 Symposium 
Surgical diseases of the biliary tract 
Eluott C Cutler Biliary calculus, technique of 
surgical therapy 

Merrill C Sosman Upnght films of the gall bladder 
as an aid in the diagnosis of cholelithiasis 
Robert 2toLLi\GER Acute cholecystitis 
Tnosus B Quigley Surgery of the biliary tract m the 
aged 

WiLUAM A Davis Clinical use of v itamin K in surgery 
of the biliary tract 

Edward S Emery, Jr Medical treatment after 
cholecystectomy 

Eluott C Cutler and associates — 2 Symposium Sur- 
gical treatment of hyperthyroidism 
Eluott C Cutler The domain of thyroid surgery 
Samuel A Levine Pre-operative and postoperative 
treatment of severe thyrocardiacs 
hfARSHALL N Pulton Recurrent hyqierthyroidism 
J Englebert Dunphy Use of silk m surgery of the 
thyroid 

Harry B Eriedgood R 61 c of the pituitary hormone in 
thyrotoxicosis 

Eluott C Cutler Technique of thyroidectomy 

BOSTON L\HNG-IN HOSPITAL 

Tuesday 

OBSTETRICS AND GYNECOLOGY 
Staff — 10 Operative and dry clinic 
Charles A. Janeway Treatment of puerperal sepsis 
with sulfanilamide and immune transfusions 
Cleylent a Smith Effect of various anesthetics as 
showTi by blood gas determmations on mothers and 
their infants 

Wednesday 

OBSTETRICS AND GYNECOLOGY 
Staff — 2 Dry' clinic 

hfFiNOLPH V Kappius The nlle of soft tissue x ray 
technique in the diagnosis of placenta previa 
Robert N Rutherford Interpretation of bleeding in 
the first tnmester of pregnancy ns showai by endo 
metrial biopsies 

Arthur T Hertic Pathological ova, chief cause of 
spontaneous abortion 

Robert H Barker Determmation of ccphalopelvic 
disproportion by the Thoms method of roentgenometry 

Thursday 

OBSTETRICS AND GYNECOLOGY 
Staff — 10 Operative and dry clinic 
John L New'ell External cephalic version as prophy- 
laxis against the fetal hazards of breech presentations 
Daniel Abramson End results of a conservative policy 
at delivery as show'n in a study of postpartum patients 
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ORTHOPEDIC SDRGER\ 

G E Haggart and J W Toumey, Jr — q OperaUons 
OTORHINOLARYNGOLOGY 
Walter B Hoover— 9 OperaUons 
F D Lathrop — I 30 Operations 

Waiter B Hoover— i 30 Dry dime Local anesthesia 
in surgery of nose and throat, method used in tonsiUec 
tomy, adenoidectomy, Imgual tonsillectomy, and excision 
of lateral phaiynged bands, septum, sinus surgery in- 
cluding Caldwell Luc, external frontal, intranasal sur- 
gery, plasUc procedures on external nose, disease of 
the esophagus, summary of symptoms, diagnosis and 
treatment of carcinoma, esophageal diverUcuImn, cardi 
ospasm, esophagitis, ulcers, strictures of esophagus, and 
perforaUon, thyroid disease in the larynx, laryngeal 
paralysis 

NEW ENGLAND BAPTIST HOSPITAL 
Monday 

GENERAL SURGERY 

H D ADAUSandN W Swinton — i 30 Operative chmc 
Thyroid, stomach, colon, rectum, and bihary tract 
U H Eversole, Leo V Hand, and M J Nicholson — 
I 30 DemonstraUons Anesthesia 

THORACIC SURGERY 
H D Adaus— I 30 OperaUons 

NEUROSURGERY 
Gilbert Horrax — i 30 OperaUons 

OTORHINOLARYNGOLOGi 
r D Lathrop — i 30 OperaUons 

Tuesday 

GENERAL SURGERY 

F H Lahey, R, B Cattell, S F Marshall, and B P 
CoLcocK — 9 OperaUve clinic Thyroid, stomach, colon, 
and biliary tract. 

U H Eversole, Leo V Hand, and M J Nicholson — 9 
Anesthesia demonstraUons Regional, spinal, conUnuous 
smnal, and general 

H D Adaus and N W Sivunton — r 30 Operative clinic 
Ihyroid, stomach, colon, rectum, and biliary tract. 

U H Eversole, Leo V Hand, and M J Nicholson — 
I 3 ° Demonstrations Anesthesia 

GENITO URINARY SURGERY 
E E Ewert and Vernon S Dick— 9 Operations 

THORACIC SURGERY 
H D Adaus— I 30 Operations 

NEUROSURGERY 
J L Poppen — 9 OperaUons 
Gilbert Horrax — i 30 OperaUons 

ORTHOPEDIC SURGERY 

*^c^^^g' 5 ART and J W Touuey, Jr — g OperaUve 

OTORHINOLARYNGOLOGY 
Hoover— 9 OperaUons 
r D Lathrop — i 30 OperaUons 


Wednesday 

GENERAL SURGERY 

r H Lahey, R B Cattell, S F Marshall, and B P 
CoLCOCK — 9 Operative dime Thyroid, stomach, colon, 
and biliary tract 

U H Eversole, Leo V Hand, and M J Nicholson — 9 
Anesthesia demonstraUons Regional, spmal, conUnuous 
spinal, and general 

H D ADAUSandN W Swinton— i 30 OperaUve clinic 
Thyroid, stomach, colon, rectum, and bihary tract. 

U H Eversole, Leo V Hand, and M J Nicholson — 
I 30 DemonstraUons Anesthesia 

GENTTO-URINARY SURGERY 
E E Ewert and Vernon S Dick — 9 Operations 

THORACIC SURGERY 
H D Adams — i 30 OperaUons 

NEUROSURGERY 
J L Poppen— 9 Operations 
Gilbert Horrax — i 30 OperaUons 

ORTHOPEDIC SURGERY 

G E Haggart and J W Touuey, Jr — 9 Operative 
chmc 

OTORHINOLARYNGOLOGY 

Walter B Hoover~p Operations 
r D Lathrop— I 30 OperaUons 

Thursday 

GENERAL SURGERY 

r H Lahey, R B Cattell, S F Marshall, and B P 
COLCOCK — 9 OperaUve chmc Thyroid, stomach, colon, 
and bihary tract 

U H Eversole, Leo V Hand, and M J Nicholson— 9 
Anesthesia demonstraUons Regional, spmal, conUnuous 
spmal, and general 

H D Adaus and N W Swinton — i 30 OperaUve chmc 
Thyroid, stomach, colon, rectum, and biliary tract 
U H Eversole, Leo V Hand, and M J Nicholson— 
I 30 DemonstraUons Anesthesia 

genito-urinary surgery 
E E Ewtert and Vernon S Dick— 9 Operations 

thoracic surgery 
H D Adaus — i 30 OperaUons 

neurosurgery 
J L Poppen — 9 OperaUons 
Gilbert Horrax — i 30 OperaUons 

orthopedic surgery 

G E Haggart and J W Touuey, Jr — 9 Operative 
chmc 

OTORHINOLARYNGOLOGY 
Walter B Hoover— 9 OperaUons 
F D Lathrop — i 30 OperaUons 

Friday 

GENERAL SURGERY 

F H Lahey, R B Cattell, S F Marshall, and B P 
CoLCOCK — 9 OperaUve chmc Thyroid, stomach, colon, 
and bihary tracL 



toSS 


SDRGER\ G\T^ECOLOC\ AND OBSTETRICS 


NEW ENGLAND DEACONESS HOSPTTAL 

ilntday 

omiAL fncziT 

11 D AouBundV U S mur on— -ja. OpentK ■ 
Tb7Tt4d, WnfTrtch, ol — , ftctum, ud bCluT tnct. 

D IL Etxkku, Lxo V lU'tD ud J Sksquom— 
JO Dcneottratka* ud f^mpaitcm ^otrUMOL. 


nckxAoc »cxonr 

IL D I. Orcntkc*. 

ntraomaiaT 
Giu tr Hoim— jo Opcntioei. 

OTO»ai*aiA*TWOOLOOt 

F D l>Tnor— yx OpenBoei. 

Tuetday 

OXXXLU. inOEBT 

F H. Lust R. B. CaTTtu, B. F llAfUi ux, ud B. P 
Cotcocx— ^ OperUh Hlw Tkynld.cucMcB.cDfaQ, 
4tkd biSuy tno. 

U IL Emaertx, Lxo V Ilur& md U J Isnoucn — 
!»*«*». iwi. Ml? y »rio>M RegiBOAl, tfjodl, eootiamoia 
■r^l, sad 

RD \suasadV SwTTTCor— -jo. Opendr* dUc- 
Tbyrctd, grraadi, nfca, reetsu, s^ blhtij tiact 
D H Evincaotx, LbJ 1 Hsvti, snd IL J Stcnaox— 
■JO D ta ot uUs ttoo*. Afliithwh, 

F U, LuxT, Lewis IL Hcexhu, Eum C BAsnu, 
uid R J Pnm — ]>7 cksfc - Sj s^iwIupb oe tli7> 
raU au^/ 

aonro-nnAKY sijtuuT 
R E Eim sad \ m coar 8. Pn— 9. OpsntJnas. 
TBOXAOC tnOKir 

EjoskP H Omnssad R. R Bdti— 9. Df^cSsk. 
RD Apua— ja Opcmkiss 

KECTOnrEOElT 

t h. Porm* — p. Operstkos. 
aac>TBosBAX-~ •yo. Operstloei. 

otTvonmc iuxockt 

C RHMXUsiSDdl W Toewtt J —9. O pfmaw . 

OTOEHIWOlAl T* OOt 00 T 

W Aim B Ilocwr*— 9 Opsrmlioos. 

F D Latekw— jo. Openlim 

rrsrf»oi«7 


oxmAi. snoEXT 

F R Laxxt R. B CiTtsxi, S F MAiMiii, sod B- P 
Counc*— 9. Opcrttfucfink Tbyrtad, Stowisdi, cofc«, 
sod UisiT tract. 

U R ETXasou, Leo \ Ruro sod JL J Vicpossos— 9 

Artk«U dfTT¥*Tl**~'^ Rflfeosl, adOSL CODtlBOatS 

iplaBl, sad fcscrsl 

RD AfiUOSodN B Swiyton— jd Oiwisim cUslc 

TkrrtiL 

U R ETTWOii, Leo 1 H ’O, sad M J \jCKftJO>— 
■JO. Dt»ce*isncc< AoeSbesa. __ 

R. B Catttli, \ W 3 t*to'< sad Eiuui D RjEm 

— L DrjcSnirSjTsposbaDMailoBsadrsctslnfrcj 


OUtTTO-UIIXAST StJXOEIT 
Hastsio R Csmxi— a Opcratlm 
T. E. Ewxei sad 1 curax B Da— 9 OpcmJaM 
TVOUCSC mctXT 
RD \oua— JO. OpvrmdoDB. 

nuXOfTTXOIXT 
t L. Poanx— 9. OpastfaH 
GsuestBouax— ;)o. Operstkca 

otTvornnc tncuT 

Gk C. Haooast sad J U Tocket Jb.— 9. Opcndew 
OTOXRDfULSXTlICOlDOT 
UairxB Boom— 9. Opmtkico. 

F D Limcw— JO Opsndexi. 

TkMrjd*y 
otxnAL nrxoxxT 

F R Laett R B. Cattsu. S. F XfiM.rr ted B. r 
CosiXCE— 9. OpandwcBnlc; TbyiaU, ttaaadi, cdi^ 
sad Bbsjy tract. 

U RETTtmx,Lxo\ RuRLsadlLJ Nkmosjcix— 9 
Aa rathf sd xTirsw saoos. Btfin t l ,^ias], co ot ls i jj ai 
a^oJ, ssd jcaoaL 

Rt> AikUDDxlS Vf SsTvnn — jo. Opctsdra cBsIcr 
Tfajndd, wrsa o fb . cak^nctisa, sod bDjtJT tract 
D R Emacxjt, Lio \ RuassodM J Nic»ocso\— 
30 D« ii— M i s does. Aasaihgjfc 
F IL Lsxrr Suu M JCKtiAx; sod & F liitnui— 
SF*Vcaluis os pstric, daodcMd, sad xxitJj 
OXVm-PVXAlY tPXCKXT 
E R Ewm sad \ S. Dccx— 9 Opsrufaos 

xiPtotcionT 
J U Pomcr— 9. Optndeas. 

OtTVOrEPTC mCXXT 

Q.E nAaoisTSodJ ^ Ti^ncrt, Js.— 9 Opmtkas. 

OTOISWO WU TX OOLOOT 
^ Atsra B Bocnra— 9. Opsndoos 
Fnd*y 

cxxjxAL wunaar 

F R Laxxi, R B. Csttul, S. F Him in, ual ■ P 
CmcocE— 9. OpeTUr\ dudc-1b7Told,Hct*»A,f«k*, 
sad Ubsjjr tract 

D R Ettwoiz, Leo V niY&sadM J Kaiwoix^— t 

Aaotbois dtficBitradeM RcfknsL iplBil, caadma 

iplasL sad pioinL 

RtXAoAXisalN W Swrmix— jo Owa* eta*" 
TlTTeU. stemaedt cokx, nctBia, ud hSOuj tract. 

D B Emaou, Leo \ lUrco. s^ M J NKwetW^— 
;;jo. DesBesstradeu AootWk. 

op nT O -PUAJiT mxazaT 
E E. Ewxar sad Vmxi 8 Dsex— 9. Opoatkas. 
-ncoiACK snaiiT 

Rsoaes R OrcsBOU sadR H Bins Iky dak. 

B D AoAxa — JO Opnatkat 

xmoxnouT 
J L. PoovDi — 9 Oprralkas 
OiiECET HmuT— ja Operatkei 
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BETH ISRAEL HOSPITAL 

Tuesday 

GEVCRAL SURCFR'i 
Sltifl— 9 Dr> clinic 

iVR^OLD St\rr Biliary trad disease, left sided pain 
C G Mdcter. Technique of immediate cholangiogra 
ph\ motion pictures 

A L Herjianson Cholangiography, indications for 
and end results 

II A Frank \d\antages of intravenous synthetic Mta 
mm K over other vntamm K preparations 
A M Seugman Vitamin P in capillarj fragilitj 
Staff — 10 30 Opcrativ e clmic 
C G Mikter Cholecystectomj and cholangiographv 
Jacob I ine Cholec> stectomy, transverse incision 
L IJ N vsoN Ptntoneoscopy, spmal anesthesia 
Arnold Starr. Pentoneoscop> , local anesthesia. 

Staff — 2 Dry clinic 

Max Davis Ovanan tumors with endocrine effects 
R B Davudoff Relationship of cystic disease of the 
breast to disease of the uterus and adnc.ea 
\ L HERitANSON Comparative ments of the vaginal 
smear and cndomctnal biopsy in diagnosis of ovanan 
function 

h L Garcill, Ily-perparathy roidism 
D D Berlin Carcinoma of the tliy roid 
M b Lksses Complications of thyroid surgery 
S L Gargill Management of recurrent and persistent 
thy rotoncosis 

D D Berlin The avoidance of complications in thy 
roid surgery 

GEMTO URlbARV SURGERX 
Staff— 9 Dry clinic 

I G Crabtree Pre-operativ c preparation of prostaUc 
cases 

G C Prather and M L BRODNy Accessory bladder 
pathology in prostatic cases 
G C Pratuer and Dr Reioi Accessory renal path 
ology in prostatic cases 

F G CRjVBtrfe. Summary of 12 years’ e-vperience m 
prostatic surgery 

G C Prather. Results of contact thcrapv for bladder 
tumors 

1 G CiLVDTREE — 104s Operation Bladder tumor, 
contact radiation therapy 
Staff— 2 Dry dime 

t. L Prik Adaptation of the Tratner hydrophoro 
gr^h for bladder studies 
Dr /iMsiERiLVN Bladder atonies 
J II Litton Bladder atomes as demonstrated by the 
Tratner hy drophorograph 

S R Mukllner Testosterone effect on bladder tone, 
diabetic atonv of the bladder 
B L Greenherg a alue of cholinergic and adrenergic 
drugs in bladder atonies 

H A Rontoff Rate of recov cn of bladder after relief 
of obstruction 

S R Mlellnfr. Stress incontinence in the female 
1 L pRiEN Crvstallography of the sulfonamide drugs 

Wednesday 

GENERAL SURGERI 
0 Dry clinic 

* B \ VSON Pressure treatment of keloids 
i j Sevrs Prophvla.Tis of pulmonary embolism bv 
division of femoral vein 


Oscar Hirsch Changes in volume of the pentoncal 
cavity following intercostal nerve paralysis 
C G Mixter Giant hernia 
Arnold Stvrr Advanced regional ileitLs 
C G Mixter Transverse ileocolostomv with or with 
out resection for regional ileitis 
Staff — 1030 Operative clinic 

C G Mixter Intestinal resection 
J B Sears Division of femoral vein for treatment of 
non fatal pulmonarv embolus 
D D Berlin Thv roidectomy 
Staff — 2 Dry clmic 

M D iAltsciiule. Obstruction of the supenor vena 
cava 

B Alevvntjer Blood bank 

Max Dvms and SvsrtrEL Gievivn Venous pressure 
changes in lower extremities dunng and after abdom- 
inal surgery 

S B Bevser Rare earth anticoagulants 
J vcOD FmE Thrombophlebitis and embolism, diagnos 
tic and therapieutic considc ations 
B Ale.xaN’der. Polycy thcmia vera m penpheral vascu 
lar disease 

B F MASSELLandS B Bevser Evaluation of therapy 
of picnphcral vascular disease 
J vcon 1 iNT Adrenal cortical hormones in shock and 
hemorrhage 

Thursday 

GENERAL SURGERX 
Staff— 9 Dry clinic 

S S Hanflig Use of traction in treatment of ccrvacal 
arthntis 

M H Rogers Treatment of acute subdeltoid bursitis 
by needlmg, novocain and irrigation, mechanics of 
fracture of surgical neck of humerus, methods of reduc 
tion 

Ariun Ku in Chemotherapy of acute sepsis of bones 
and joints 

Dr Rheincold and \\ S iAltuan Delayed roent 
genological evadence of fracture 
M H Rogers Intervertebral disc, orthopedic aspects 
\\ Jason Mixtir Intervertebral disc, neurological and 
surgical aspects 

David Av'xian Results of syanpathectomv for Iiy-per- 
tension 

Staff — lo jO Operative clinic 

R n SiimivvacR. Symipatbectomy for hypertension 
\\ J VSON Mixter Removal of interv ertebral disc 
M H Rogers Manipulation for chronic adhesive bur- 
sitis 

Staff — 2 Dry chnic 

Alfred IfuRwiTZ Sulfanilamide vs zinc peroxide in the 
treatment of phagedenic ulcer 
Louis Zetzel, The Miller Abbott tulie 
M D ALTsaiLLE Fffect of abdominal surgery on 
respiratory dynamic^ 

H L Blumcart The surgical n'l in cardiac patients 
Jacob 1 ine Treatment of intestinal distention bv 
sulfaguanidmc 

Arnold Sivrr Sulfaguanidmc for the stcnlizalion of 
leolatcd loops of colon 

GENITO-IRINARV SLPGLRV 

Staff— 9 Dn cbnic 

L L Pries A new method for stone analvsis 
D B Steapns ParathvTOid di'casc and unnan lithia 

SIS 

G C Prathfr Rocntgcnologv of ihc kidnev at opera 
tion 
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SURGERY GYNECOLOGY AM) OBSTETRJCS 


H. b Aftua»adN V> SviAne* — jo. OtMrutvicfitdc 
TbTToU, Wamrh, cclcc, mtam, bfSiJT tii£L 
" T. Emaoci, Lio V Him, aod "VL J KroK* 


onfmMJxixAiT fTJiorrr 
C. £wut tad VnNCEt S Dm — g OperUkns. 
xnucTc nriouT 
tL D Atluo — -ja OpentkcM 

I L. r o TT L *— g Opcmkei. 

GiUDrr IIouAX— 30. Ofviikn. 

Oll'BCVEUJC lITKOnT 


H. F Koot ICtdiol tBCcU. 

L. 8 Uc^mucx. FiWl f fei at Untaoi. 

di^Aotles cj Meat, co cu tr mlfTT c^tkadi. 

Y C Pi. Tt. lodkitlmt for ud tcckdqoa of 


L S. l lfErT TMCK. lafeirtoct for nd ticfadrmt cf 

T C. PiATl. Ead-rmill ttody of too patkoti tfui 
wptacnodTtiT nyoUlkti tor nan ta e . 

L. S. iIcCiTtMCi aad T C. PijW ( 
^apracoodyW iiofiaUlkKa far (1 


CARNEY HOSPITAL 

TmtJaj 

OULLIUCX A 10 > OTlflCOLOOT 


OTOEHDfOtAi T* CO WW T 
i Hoerm— g. Operuk*!. 


PALilER MEilORIAL HOSPITAL 

l/mirr 

OEmu. mot T 

StxS— S TB y toi CjjdooM of tbc brent. 

Cumo C F rur< Ead-rmfa of tmt 


J H ^itt^ 1 . rrj tbmpf t*rdrKB« of Um 


oMirmcs AiTB otricoLcwi 
G * T.TTiKn, j» udC J Stajt— *- S fufroto Tmt 
msl of cMi an ecDa cf tt* ceirU. 

omut ruxoix 

STTBroMim. Cirdaoma of d«B f tttm and utn 
L. S. uctnmat Chotce of opemtJoo « cuts of 
evdama cf tkt lactaia 

n F LsmCTTEB Urotoft ca l fmcpIWtttooa aftar 
o( m.aia 

L ^ IfrCTT rii-T TmtTMttf txranomof thtrectma 
In poor nak data wttb efactrocoacnlitkai aad ndann 


Wedsoiay 
aXNIlAl. tUlOXXT 
frouAs E. SxJWKx, W S- ifie-ADaun, C. 

Giirt% and A IfcC. Ft. m— ^ Opmtiana. 

“ '1. Diyi 


Stdt- 


M1r4r 


L TT Bmttt Caxcauoac/tlKtiialataal 
R. H Smi c* CiJjKMO C. Fnxmt Eod-raolti of 
trntimt ^ catetaoDa of tbr rectua 


OUrXBAL tUlOUT 
S^ a^jjlua i DkboU taafmt 


ocoTO-tnmuiT loicotT 
ttaJI— », D17 tBiik , 

orTBonsre ruMuy 

Stafl— 1. I>T7daic 

Thwrs4*j 

oxnLu mouT 

Wtuiui & Biora, W B- UicAnum Xooa C 
Okirn, aad A McX. FiiJn— 0 OmtUIbm 
8 ta 5 — Il»7diak. 

OErtTO-ClllOXT mCHT 
StiK-a. X>i7c&dc 

ouBOfmC luionT 
Stall~a Piydtdc. 

Friday 

nr mki. inOUT 

Wruiax E Batnrri, W E llic^cfi sa Eoem U 
Ga Tta, a^ A. ifcK F an— g Opoaliaaa 

ROBERT BRECK BRiGHAil HOSPITAL 
WtJMtaUy 
ortBormte aoxoriT 

Staff — g^aipaakini EDd-reatdt) co reliaUktatka d 
a ^ll l ■ltf‘ T itn-H-M , ptT^anikiC of defonnttfai pd ttriy 
nkaUkatloD, rtaoita m avraetka of flaae 
of aitkrtpfaatT Id appor oiXitailtj opcttCTv cw 
facdoD af arthndc cf tka fo^ 

Days U it Ann*mxtd 

rta-rw nrtTm- rcnon 

3uf— 9 Opcalinj cflafc roatener afmlopla^ta 
ctmiaak* cf fiakn dtfonakjf af knr- axtir)5fc*y of 
dxnr for nkyloik. 
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MASSACHUSETTS MEMORIAL HOSPITALS 

Monday 

THORACIC SURGERY 
J W SxRiEDER — 3 Symposimn 

Tuesday 

GENERAL SURGERY 

Howard M Clute and staff— 8 Operative clinic 
Frank E Barton — lo Symposium Management of 
blood bank 

Phillips L Boyd— io Dry clinic L5miphogranuloma 
venereum with rectal involvement 
Thomas J Anglem— 2 Symposium Cancer of the breast 
Frank E Barton — 2 Transfusion service 

GENITO URINARY SURGERY 
Samuel N Vose and staff— 9 Operative dime 

OTORHINOLARYNGOLOGY 

Harold L Babcock and Leighton F Johnson— 2 Oper- 
ative and dry dime 

Wednesday 

GENERAL SURGERY 

Howard M Clute and staff— 8 Operative dime 
George Levene and Egon G Wissino— 9 30 Demon 
stration X ray eiamination of the rectum and sigmoid 
with special reference to the lateral view 
Howard M Clute— 10 Symposium Stomach surgery 
Frank E Barton — 2 Transfusion service 

GENITO-URINARY SURGERY 

Samuel N Vose — 9 Symposium Management of ob- 
structing prostate 

THORAaC SURGERY 

J W Strieder — 2 Operative and dry dmic 
ORTHOPEDIC SURGERY 

Louis G Howard and staff — 9 Operative and dry chmc 
OPHTHALMOLOGY 

William D Rowland — 9-30 Dry dime 
OTORHINOLARYNGOLOGY 

Leighton F Johnson — 2 Dry clmic Mediastmitis, 3 
cases, 2 cures (with Howard M Clute) , endaural repair 
of postauncular fistula, 3 cases, osteomyehUs of frontal 
bone, Lempert’s operation, endaural fenestration for 
otosderosis 

Thursday 

GENERAL SURGERY 

Howarb M Clute and staff — 8 Operative chmc 

C Green, Chester S Keeper, Howard M Clute, 
Homs L Albright, Samuel N Vose, and Leighton 
r Johnson — 10 Use of sulfonamide group m surgery 
L Hanrahan — 10 Operative and dry dmic 
treatment of vancose vems and ulcers 

OBSTETRICS AND GYNECOLOGY 

C Wesley Sewall and staff— 8 OperaUve and dry 
dime, ward walk 
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C Wesley Sewall and staff — 2 Symposium Obstetrical 
John J Elliott A ten year study of bleeding in the 
third trimester of pregnancy 
Owen C Mullahey Prena^ and postnatal care 
John C V Fisher. A ten-year survey of cesarean 
section 

Max Davis Physiology and clinical apphcation of 
testosterone 

Kenneth W Sewall A twenty-year survey of eclamp 
Eia 

Herman C Petterson Modem care of the newborn 
ORTHOPEDIC SURGERY 

Louis G Howard, Albert B Ferguson, and associates — 
9 Discussion of bone tumors 

OPHTHALMOLOGY 

WiLUAM D RoyvLAND and Ralph H Hopkins — 2 Oper- 
ative chmc 

Friday 

GENERAL SURGERY 

Howard M Clute and staff — 9 Operative dime 

GENTTO-URINARY SURGERY 
Samuel N Vose — 9 Operative and dry dime 

UNITED STATES MARINE HOSPITAL 

Tuesday 

GENERAL SURGERY 

R L Waugh and Staff— 8 Operative clinic Henuoplasty, 
mdirect, direct, and femord, appendectomy, ligabon of 
saphenous vein and hemorrhoidectomy 
R L Waugh and staff — 11 Dry dmic Appendicitis, m 
testinal parasites, and terminal ileitis 

FRACTURES AND OTHER TRAUMAS 
R L Waugh and staff — 8 OperaUve clinic Internal de 
ranvement of knee jomt, bimion, closed treatment, 
double pm method, fracture both bones of leg, open 
treatment, vitalbum plate, both bones forearm 
R L Waugh and staff— i Dry dmic Skdetal tracUon 
and countertracUon methods applicable to ordmary ex- 
tension sphnts m the treatment of fractures of lower 
extremity, vitallium m fractures, injuries of the wnst 
and rupture of biceps brachu 

Friday 

GENERAL SURGERY 

R L Waugh and staff — 9 OperaUve dime Henuoplasty, 
indirect, direct and femoral, appendectomy, hgaUon of 
saphenous vem and hemorrhoidectomy 
R L W^augh and staff — ii Dry chmc Appendicitis, m- 
testmal parasites, and termmal ileiUs 

FRACTURES AND OTHER TRAUMAS 
R L Waugh and staff — <j OperaUve chmc Internal de- 
rangement of knee jomt, bumon, dosed treatment, 
double pm method, fracture both bones of leg, open 
treatment, vitallium plate, both bones forearm 
R L Waugh and staff — i Dry chmc Skeletal tracUon 
and countertracUon methods apphcable to ordmary ex- 
tension splints in the treatment of fractures of lower 
extremity, vitaUium m fractures, mjunes of the wnst 
and rupture of biceps brachu. 



SURGER-V G\-NECOLOC\ AM) OBSTETRICS 


B. EL Gm^tno. Cw M choQscriic tod adrmrflc 
meiBcsUoe (or tnrtml ftsu 
H. C KovTorr Hriitrfttl m viuiy 

J H. LtrrcBL n>T»rifr ei Uectloe la Ubm cmt* after 
cMiatkcL 

D B. StUX^ DiafOCiab ol rmly rral ftrtfc-ttw 
n. A KffTTorr Re^ tMnMr of tke ho^auL 

Dtiiaaatrufoo S«iT(calipcdaKC4«<RBaltBiKtnvlih 
pr el ofr ap fcic aad tafcroiCTpk data. 

E.G.CI.UTILXX — V f ww* 

Stafl— Dcydlale* 

il L. Fraftlnoal pyri mLa p^y 

J H. Liptoo. SoUmaBiid* dnici la taryKa] aoiabaad 
pnatfrarath lalcctliioa 

B £.Curouto. MctBykiirbbatlJtaUaeatlcirtabn 
caicab of Uk Uadder. 

E.. I, rusr Renal blarT frotn nUatUaaak a»d nKa 
pyridfea, utan of uaMcn. 

D B. SnaxxL Dadeacodrd leatkk at* froopL 
^ L. Bmcn. UrolCifical atody ol oonib cuea. 
Da.Fmux Daaenatkeof tLakldary ead-naidtaaf 

B EL Caxtx m fl. Oftaatatlao aad finrrt— at ater 
B 2 ty 

VaiaJUt Ca. vet HypertAilTt dlaraa* ta araloQr 
Fnday 


oxirExai. ruiozxT 

fita£— 4. Dry dUc 

C O Uerm Reaatu of aKrtefy of ca4 
d a w i ftr d a et nt dift f to exteot of kalaa 
L. & Buurr ftuaOt bi dkfDoab of carebom of 
Hawk, ofaaemam b jooeme$ 

C UETBa. Roata «f MrT«7 «I fMUk n a apl aanB 
dMdfied ai : i . i rf i fint to esmt at lean 
I T VaBUWPL Sarffcal CBaaacecBeat of lyspk nedta 


E. PnKDL 




0^ fuoie deer by 

JtcDtTaa*^ JO. Opontka Cdao reaectfaa 
t C Uorm— >0. OperatliM Oaatne reaeettoB. 


J J UJCKaELi aad Mtu E. Coen riycUabrlc coedd 
eiatkoa b KUfkai patVnCt. 

B. Rwax. TV fwpcal taataest of aoeba preuda. 
S A. Roxrcf Dbimedi of nrT irakdVrf <lCTLi»tl <jita. 

iL tTW« n. Carxboftmic a«ntt 
H U CaxiTT Scrffcal nanaymBt of pohomiy 


Aaaoa Tirvu x. TVnclc ea npb at ral drrrTtmkai 


Daily — p ta 5 
•dDfimC u wiar r 

Toaxn OoexMUx Patbofnilc bad b (oot tdcolw 
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M G Karp — io4S Fractures about the elbow in child- 
hood. 

Staff— II IS Congenital malformations 

Daily — 2 to s 

SCIENTIFIC EXHIBIT 

Eifubit of pathological specimens, x-rays, photographs, 
and charts from the surgical, orthopedic and neuro 
surgical services 

NEW ENGLAND MEDICAL CENTER 
Joseph H Pratt Diagnostic Hospitai 
Monday 

GENERAL SURGERY 
Staff— 2 Dry clmic 

JosEPliH Pratt Surgical problem in pancreatic dis- 
ease. 

WnxiAii Dameshek. Indications for splenectomy, case 
reports 

John D Adams Orthopedic subject, to be announced 
Walter E Garrey Peritoneoscopy 

Tuesday 

GENERAL SURGERY 

Staff— 2 Dry chmc 

C H, Lawrence Mascuhnizmg tumors 
R H. Beits Subject to be announced 
William M Shedden Subject to be announced 
Edward T Whitney Subject to be announced 

Wednesday 

GENERAL SURGERY 
Staff — 2 Dy clinic 

Richard H. Overholt Operabihty of primary car 
anoma of the lung 

L E Phanedf Subject to be announced 
S J Thannhauser. Liver function tests as an aid to 
gall bladder surgery 

H E MacMahon Subject to be announced 
Boston Floating Hospital 
Thursday 
general surgery 

Richard Wagner and W S Levenson — a Endocrmol 
ogy and surgery 

“'-PtiNALD and R G Freeman — 2 Appraisal of the 
host, nutrition, jiersonahty 

^^^JcDonald, W S Levenson, Dr Werthessen, and 
B E MacMahon — 2 Adrenal dysfunction 

GENITO-UBLNARY SURGERY 
R-A Chamberlin — 2 Gemto-urmary surgery m children 

THORACIC SURGERY 

RiffiARD H Overholt, R. H Betts, and Dr Weller 
1 Tidal dramage, lung abscess 

OTORHINOLARYNGOLOGY 

R A SIacColl — 2 Tonsils and adenoids, mdications for 
removal 


Boston Dispensary — Pratt Clinic 

Days to be Announced 

OTORHINOLARYNGOLOGY 

George Kelemen Pathogenesis of traumatic cholestea 
tome, lantern slides, surgery of the tonsil after middle 
life, pathways of infection in the ear, lantern slides 
Philip E Meltzer Surgical anatomy of the temporal 
bone 

UNITED STATES NAVAL HOSPITAL 

Tuesday 

general surgery 

J J A McMullin and staff — 9 Operations 
James J Recan — 9 Demonstrations of technique used in 
flight physical exammations, with discussion of United 
States Naval requirements 

OTORHINOLARYNGOLOGY 

Charles H Allman — 9 Dry clmic Bronchoscopy for 
bronchiectasis, pulmonary abscess and postoperative 
atelectasis, synopsis of case histones and accomplish 
ments 

Wednesday 

GENERAL SURGERY 

Lawrence J McCarthy and staff— 9 Operations 
Thomas H Peterson — 9 Shoulder injunes, discussion 
of case histones, x-ray findings 
Walter E Garrey— 9 Dry clmic Cuculatory diseases 
of the extremities, case histones 

Thursday 

general surgery 

Walter E Garrey and Stas’— 9 Operations 
Lawrence J McCarthy and Walter E Garrey — 9 
Gastro mtestmal chmc Partial gastrectomy for pylonc 
obstruction with a synopsis of case histones 

genito-urinary surgery 

E Ross Mintz — 9 Dry dime Presentation of urological 
cases with histones and x-ray findings 

Friday 

general surgery 
Thomas H Peterson — 9 Operations 

obstetrics and gytiecology 
Joseph B Doyle — 10 Colored moving pictures of spinal 
anesthesia m obstetnes, discussion of ease histones 

COLLIS P HUNTINGTON MEMORIAL 
HOSPITAL 

Monday 

general surgery 
Staff — 2 IS Dry chmc 

Joseph C Aub Recent adiances in our knowledge of 
bone diseases 

Channing C Simmons Malignant tumors of bone 
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A BDOMbX, surgery of modem warfare, 15, surgery of, 

. Jfodified transverse incision for low abdominal opera 
tions, 93 Omental adhesions syndrome, postoperative 
dj-sfunction of transverse colon, 707, wounds of, Dis 
rupUon of abdominal wounds, continuation of previous 
report, 1041, wounds of, Prevention of disruption of, 
with through and through silver ware stay sutures 
1053, Use of alloy steel ware in closure of abdominal 
wounds, 1056, Acute and chronic intra abdominal 
lymphadenopathj , ro6o. Advances of abdominal sur 
gory in infancv, ed 1072 

Misccss, anorectal. Demonstration of Mycobacterium tu 
bcrculosis in, 936 

Achalasia, of esophagus. Surgical treatment of 290 
Adenocarcinoma, Carcinoma of thyroid gland, 150 
Adenocystoma, Caremoma of thjToid gland, 150 
Adenoma, Carcinoma of thyroid gland, 150 
Adhesions, Omental, sjmdrome, postoperative dysfunction 
of transverse colon, 707 

Ambulance, trailer operating room. Civilian surgeon in 
war, 53S 

Aracncan College of Surgeons — 

Address of retiring president, College and Amencan 
surgery, 529 

Cancer, Symposium on, 343-390 
Clinical Congress, Proceedings of 30th annual, 1940, 
Chicago, 257-350,. 1940 Clinical Congress, 543, 
Clinical Congress technical exhibition, 530 
Codman rcgistn , Tumors of upper jaw , particularly 
tumors related to sinuses, 503 
Committee on Arrangements, 1940 Clinical Congress, 
345, Chicago, 549 

I ractures. Committee on. Undergraduate education in 
fractures and other traumas, 399, Symiposium on 
and other trauma, 391-416 
Graduate training, I uture needs for, in general sur 
ger ’ 

Hospita 

annual, 343 

Oration on surgery, Principles of surgery of colon 332 
Amencan Medical /Association, Committee on ^filitarv 
Preparedness, Medicine in the national defense pro 
gram, 333, National Research Council Committee on 
burgery, brief statement of its work, 341 
Amvlase determination, I iver cell fat necrosis caused by 
pancreatic reflux, 70 

Anesthesia, spinal Transurethral prostatectomy photo 
graphic record of operation, 642 
Aneurysms Pathogenesis and treatment of unilateral ex 
ophthalmos 537 

Ankle Amarus deformity of following injury to distal cpi 
physeil cartilage of tibia in growing children 630 
Ankle jmnt h ractures involving classificition based upon 
pathology and indications for treatment, 410 
Antitoxin tetanus PlTicacv of phenol and, in treatment of 
expenmentaltetanus 860 

aus Demonstration of Myoobactcrium tuberculosis in 
anorectal abscess 036 

Appendectomy , Afanigement of appendiceal stump, inver 
Sion without ligation of stump, 630 
Appendicius, Decreasing mortahtv of, ed 349, Treatment 
01 acute in rnunicipil hospital 57S, acute, Intra 
aMominal application of sulfamlimide in, 722, R6le 
onservalivc procedures in treatment of surgical 
emergencies cd 1070 


ery and surgical specialties, 347 
tal standardization conference. Twenty third 


Appicndix, Carcinoma of lower intestinal tract, 61 1, stump 
of. Management of appendiceal slump, inv crsion with 
out ligation of stump, 630 

Arms, Treatment of traumas of skin and subcutaneous tis- 
sues, 3 iS, Persistence of function of skin grafts through 
long penods of grow th, 848 

Arteries, suture of, Hepann in thrombosis and blood vessel 
surgery, 340, umbilical. Plasma prothrombin values of 
mothers and infants at deliv ery , further studies includ 
mg comparative values of and veins, 738, coronary 
Experimental collateral circulation of heart, 1003 
Arthrograms, of hip joints of children, 6ot 
Asepsis, skin stcnliration, Postoperative infection, mcas 
ures of control, 1028 

/Astragalus, Fractures involving ankle joint, clissification 
based upon pathology and indications for treatment, 
410 

/A-xilla, Carcinoma crysipelatodes subcpidcrmal lymphatic 
metastases confused w ith opcrativ e sequelae, 635 , Per 
sistcnce of function of skin grafts through long penods 
of growth, 848 

B ACTERI/AL flora, of acute traumatic wounds, 9S2 
Bactcnostasis, Sulfonamide therapy as aid to surgery, 
307 

Bile, Liver cell fat necrosis caused bj pancreatic reflux 70 
Bile ducts, common. Genesis of peptic ulcer in dogs follow 
ing ligation of, 198, obstruction of common rffect of 
partial, 834 

Bite infections. Prevention of human, 610 
Bladder, Urctero intestinal anastomosis and cystectomy, 
cd ii2j Experimental study of uretero intestinal im 
plantation lA^ Significance of uretcrovesicil rcim 
plantation in dog 192, neurogenic. Management of 
unnary bladder in traumatic lesions of spinal cord and 
Cauda equina, ^2$ Recognition and early treatment of 
injuries of gcnito urinary system, 401, Transurethral 
prostatectomy, photographic record of operation of 
transurethral resection 642 

Blood, examination, hat embolism, clinical and expenmen 
tal studv, 732, cor 1078, Effect of partial obstruction 
of common bile duct, S34 

Blood elcctrolv te change Extensive cutaneous bums, with 
special reference to blood chemical changes, 10 iS 
Blood pressure. Observations on pathologv of experimental 
traumatic shock, S23 

Blood supply. Experimental collateral circulation of heart, 
1003 

Bloodvessels surgery of Ilcpann in thrombosis and blood 
vessel surgery 340 Study of clinical manifestations 
and results of treatment of 22 patients with Raynaud’s 
symptoms, SSq 

Blood volume. Observations on pathology of cxperimentil 
traumatic shock S23 

Bone Sulfonc chemotherapv in hematogenous osteomv eli 
ti^i 9 bS 

Bone growth Expcnmcntal analysis of grow th pattern and 
rates of appositional and longitudinal growth in rat 
femur 670 

Brain Homolatcial dilatation of pupil homolatcral paresis 
and bilateral muscular ngiditv in diagnosis of extra 
dural hemorrhage 301. Craniocerebral injury 531 
tumors of Pathogenesis and treatment of unilateral 
exophthalmos 357 tumor of. Free bone flap ostco 
plastic cramotomv 6t6 I xjicricnres with inlrimedul 
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A BDOMP N, surgco of modem warfare, 15, surgery of, 

, Modified transverse incision for low abdominal opera 
tions, 93 Omental adhesions s>'ndrome, postoperative 
d)'5function of transverse colon, 707, wounds of. Dis- 
ruption of abdominal wounds, continuation of prevnous 
report, 1041, wounds of. Prevention of disruption of, 
wi4h through and through silver ware stay sutures, 
1053, Use of alloy steel wire in closure of abdominal 
wounds, 1056, Acute and chronic intra abdominal 
l>anphadcnopathy, 1060, Advances of abdominal sur 
gerj' in infancy, ed 1072 

Absc^s anorectal. Demonstration of Mycobactenum tu 
berculosis in, 936 

Vchalasia, of esophagus, Surgical treatment of, 290 
\dcnocarcinoma, Carcinoma of thyroid gland, 150 
Adenocystoma, Carcinoma of thyroid gland, 150 
Xdenoma, Carcinoma of thyroid gland, 150 
\dhcsions. Omental, syndrome, postoperative dy'sfunction 
of transverse colon, 707 

Ambulance, trailer operatmg room. Civilian surgeon in 
■"ar, 535 

\mencan College of Surgeons — 

Address of retiring president. College and ^Vmencan 
surgery, 529 

Cancer, Symposium on, 345-390 
Clinical Congress, Proceedings of 30th annual, 1040, 
Chicago, 257-550, 1940 Clinical Congress, 545, 
Clinical Congress technical exhibition, 550 
Codman registry. Tumors of upper jaw, particularly 
tumors related to sinuses, 503 
Committee on Arrangements, 1940 Clinical Congress 
545, Chicago, 549 

1 ncturcs, Committee on. Undergraduate education in 
fractures and other traumas, 399, Sy mposium on 
and other trauma, 391-416 
Oraduate training Future needs for in general sur 
gcry and surgical specialties, 547 
Hospital standardization conference Twenty third 
annual 543 

Oration on surgery , Principles of surgery of colon 332 
Wiencan Medical \ssociation. Committee on Miluarv 
Preparedness, Medicine in the national defense pro- 
gram, 533, National Research Council Committee on 
Surgery, brief statement of its work, 541 
\mvlasc dclcrminalion, I ivcr cell fat necrosis caused by 
pancreatic rcfluT 70 

Xncvthesia spinal Transurethral prostatcclomv photo 
graphic record of operation 642 
\nturysms Pathogenesis and treatment of unilateral ev 
ophthalmos, 357 

\nk1e A arus deformity of following injury to distal cpi 
physcal cartilage of tibia in growing childan 630 
ankle joint 1 racturcs involving classification based upon 
pathology and indications for treatment, 410 
vntuoam tetanus 1 fiicaev of phenol and, in treatment of 
experimental tetanus Sfio 

\nu« Demonstration of Mycobacterium tuberculosis in 
Snnrectal abscess 036 

’pp^ndcctomv Management of appendiceal stump invtr 
Sion vvuhout ligation of stump, 650 
appendiatis Decreasing mortalitv of cd 240, Treatment 
of acute in municipal hospital 57S, acute Intra 
atslaminal application of sulfanilamide in 732 KOle 
of cen'crvativ c procedures m treatment of surgical 
emergencies cd 1070 


Appendix, Carcinoma of lower intestinal tract, 611, stump 
of, Management of appendiceal stump, inv crsion with 
out ligation of stump, 650 

Arms, Treatment of traumas of skin and subcutaneous tis 
sues, 318, Persistence of function of skin grafts through 
long periods of growth, 848 

Arteries, suture of, Hepann in thrombosis and blood vessel 
surgery, 340, umbilical. Plasma prothrombin values of 
mothers and infants at deliv ery , further studies includ 
ing comparative values of, and veins, 75S, coronary. 
Experimental collateral circulation of heart, 1003 

Arthrograms, of hip joints of children, 601 

Asepsis, skin sterilization. Postoperative infection, mcas 
urcs of control, 1028 

Astragalus, Fractures involving ankle joint, classification 
based upon pathology and indications for treatment, 
410 

Axilla, Carcinoma erysipclatodcs, subcpidermal lymphatic 
metastascs confused w ith operativ e sequelae, 635, Per 
sistcnce of function of skin grafts through long penods 
of growth, 848 


B ACTERI/AL flora, of acute traumatic wounds, 982 
Bactcriostasis, Sulfonamide therapy as aid to surgery, 

307 

Bile, Liver cell fat necrosis caused by pancreatic reflux 70 
Bile ducts, common. Genesis of peptic ulcer in dogs follow 
ing ligation of, 19S, obstruction of common, ElTcct of 
partial, S54 

Bite infections. Prevention of human, 619 
Bladder Urctcro intestinal anastomosis and cyslcctomv, 
td 112, Experimental studv of urctcro intestinal im 
plantation, IV Significance of ureterovesical rcim 
plantation in dog 192, neurogenic. Management of 
urinary bladder in traumatic lesions of spinal cord and 
Cauda equina, 52S, Recognition and early treatment of 
injuries of gcnilo-unnaiy svstem 401, Transurethral 
prostatcclomv, photographic record of operation of 
transurethral resection, 642 

Blood examination, I at embolism, clinical and expenmen 
lal studv 732, cor 1078, rCTccl of partial obstruction 
of common bile duel 854 

Blood clcclrolvlc change Extensive cutaneous bums walh 
snccial reference to blood chemical changes, loiS 
Blood pressure Observations on pathology of c-xpcrimcntal 
traumatic 'hock, 823 
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